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Web Usability Test Findings and Analysis Issues

Jae Soon An
Su-Hong Park
Eun-Ok Baek
Indiana University Bloomington

Abstract

In this paper, we discuss findings and data analysis issues that resulted from a case usability test. The findings relate to the
generation of design ideas. Through usability test, it was found that users have a somewhat unified viewpoint regarding the
menus on the side areas of a web page. They tend to view them as a “quick” way to access “specific” and "frequently searched”
information. The analysis issues are concerned with analyzing task completion rate, time taken, and path taken to finish the
tasks. When analyzing these measures, the researcher needs to consider nature of the web site, portal site in this case usability
test, rather than simply looking at whether and how the test participants found the answer.

Introduction

This paper discusses findings and analysis issues derived from a lab usability test. The procedure of conducting a lab
usability test is pretty much standardized and there are standard sets of data typically collected in web site tests such as, task
completion rate, time taken, paths taken, and verbal protocol. The analysis of the data, however, varies widely depending on the
case. When analyzing usability test data, it is important to consider the nature of the web site. Depending on the nature of the
site, the same data can be analyzed differently resulting in different usability indices. In addition, it is well-known in the usability
literature that deriving design ideas from usability test data is a difficult task. Generating design ideas is closely related to how
the researcher analyzes test data. This paper describes and discusses how a web design team considered the nature of the portal
site in data analysis and derived design ideas by distilling data into a finding and the finding into design ideas.

Redesign of a University Web Site

The case usability test this paper derives data from was conducted as a part of redesign project that aimed to update the
existing home page of Indiana University Bloomington (IUB) [2]. The home page contained links to the web sites that various
institutions in the university had already created. Therefore, it functioned as a portal to various web sites and employed
hierarchical menu structure.

It was acknowledged that the site had a high degree of usability because a group of graduate students in the university
conducted a user-centered design research and applied the research results when designing the site in 1995 [1]. Although usable,
there occurred several reasons to redesign the site. First of all, it was reported that prospective students look at universities' home
pages a lot when they consider applying for schools. Keeping the site up-to-date was important in the view of the university's
marketing strategy. In addition, information organization of the site was getting messy as the site was accommodating publication
requests from various institutions in the university over the years. For example, some pages had too many links and some links
were not placed in the page where users would expect to see them. Finally, there has been a consistent request that the site
should enhance its visual aspects. With these reasons, IUB Web team began a redesign project in January, 2000 with an
emphasis on user-centered design principle.

As the first step of the redesign effort, the design team created a preliminary prototype outlining link categorization only and
tested usability of the link categorization. Then, the team produced second prototype where they incorporated results of the
usability test and included visual elements. Although the link categorization was assumed to be usable, the team conducted
another bigger scale usability evaluation on the second prototype to ensure usability of the overall prototype. Usability
evaluation on the second prototype had various goals. In addition to collecting general usability measures such as task
completion rate, time taken to complete the tasks, and the links chosen to complete the tasks, the evaluation aimed to measure
effectiveness of new navigation features and hear users’ opinion about the site in general and visual design in specific. It also
targeted to assess accessibility and speed of the site. To achieve such various goals, it was necessary to use various test methods
such as a lab usability test, heuristics evaluations, a web-based survey, foreign font display check, and page loading speed check.

Lab Usability Test

The findings and analysis issues discussed in this paper resulted mainly from the lab usability test. The lab test employed
typical usability test methodology. Participants were selected through purposeful sampling. Nine users of the current [UB home
page were recruited as test participants considering their occupation, web use, gender, and nationality. In the test, the participants
were asked to perform eleven tasks using either the new prototype or the existing web site. Through random assignment,
participants 1, 3, 4, 5, and 9 were asked to use the new prototype, whereas 2, 6, 7, and 8, the existing site. Through the eleven
tasks, participants were asked to search for typically and frequently searched information in IUB site. The tasks also required the
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participants to use new navigational features and menu structures. Throughout the test, participants were asked to think out loud.
The test administrator observed the test session collecting performance measures such as task completion, time taken, and paths
taken as well as the participants’ comments and emotional expressions. She sometimes prompted and probed think-aloud, and
responded to the user’s task-related questions. The whole test sessions were videotaped for later review. After the usability test,
a debriefing interview was conducted. The test administrator solicited further comments about the events during the test that she
did not understand. In addition, she asked for comments about the web site in general and any suggestions for improvement.

Data Analysis Considering Nature of the Portal Site

Task completion rate, time taken, and paths chosen to complete the tasks are three classical usability measures. Typically,
successful completion is considered to be the point when the participant finds the answer. The time taken and the links chosen
till the completion point are typically analyzed. Such typical way of analysis, however, didn’t seem to work well in the IUB web
site test. As the target site of the test was a portal site providing links to various external web sites, it was inevitable for the
participants to use sites other than the target site (i.e., external sites) in order to finish the tasks. Indeed, some users spent much
time looking at external pages. Some failed to find the answers due to the design problems of the external sites. Simply looking
at whether the participant had found the answer or not, and counting total time taken didn’t seem to be appropriate measurements.
After several rounds of discussion, the team decided to make a distinction between the use of ITUB home pages and the use of
other sites and collect the three measures during the use of IUB home pages only.
Task Completion

In the case of task completion rate, the team decided to consider that a participant completed a task successfully if she found
the link leading to the external site containing the answer (i.e., correct link), regardless she found the answer or not. The fact that
the user had found the correct link was assumed to indicate that the link categorization in IUB site was effective enough for the
user to get to the right place, which was the main goal of the site. If the user failed to find the answer after getting to the correct
page, it was due to the poor design of the external page, which was beyond the goal of the re-design project. Table 2.1
summarizes task completion rate following this analysis decision. If the user found the correct page but failed to find the answer,
it was indicated as f/s and counted as a success rather than a fail. Table 2.2 summarizes task completion rate by just considering
whether the user found the answer or not. Note the difference in the number of people completed the task successfully between
the two tables. T test result on the difference was t = 1.884, df=10, p=.089. Considering small sample size, the difference was
almost significant.

<Table 2.1> Task completion rate considering the use of IUB site only

tl t2 t3 t4 t5 t6 t7 t8 t9 tl0 tll
sl s s s s s s s [fi]s s s
s3 s s s s s s s |ffs[s s s
s4 s s s|s f s f s s s
s5 s s |f/fs|]s s s s f s s s
s9 s s |f/s|s s WS f s s s
[No. of people completed the task successfully 5 5 5 5 4 5 5 2 5 5 35 |
S: success
f: fail

f/s: the user found the correct page but could not find the information due to the poor design of external sites

<Table 2.2> Task completion rate considering the use of not only IUB site but also external site
tl t2 t3 t4 t5 t6 t7 t8 t9 tl0O tll

sl s s s s s s s f S s s
s3 s s s s s s s f S s s
s4 s s f s f f s f S s s
s5 s s f s s s s f S s s
s9 s s f s s f s f S s s
Wo. of people completed the task successfully S 5 2 5 4 3 5 0 5 5§ 5

Time Taken

In the case of the time taken to finish the tasks, the team decided to count the time spent before the users found the correct
external site for the first time. Here, the word “‘for the first time” is important because several occasions occurred where users
found the correct external site initially but could not find the answer in the site. Then, they went back to IUB site, tried other
external sites, and went back to the correct site which they looked at previously and found the answer eventually. In this case,
the time taken to find the correct external site for the first time seemed to be an accurate measure of the effectiveness of the link
categorization. Table 3.1 summarizes time taken to find the correct external page for the first time whereas Table 3.2, total time
taken to finish the tasks. The mean time taken is significantly (t=-4.318, df=10, p=.002) different depending on the two different
ways of counting time.
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<Table 3.1> Time taken to find the correct external page for the first time (in second)

tl t2 t3 t4 t5 t6 t7 t8 t9 t10 tll
sl 105 18 134 13 9 122 26 108 48 29 13
s3 157 35 47 8 16 226 109 157 7 13 36
s4 110 27 54 37 fail 47 103 fail 44 15 40
s5 10 22 36 7 48 26 26 fail 19 41 19
s9 31 135 16 19 33 38 112 fail 3 8 5

[Meantimetaken 82.60 47.40 5740 1680 2650 91.80 7520 132.50 24.20 2120 22.60 l

| |

<Table 3.2> Total time taken to find the answer (in second)

t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 ti1
sl 135 312 702 45 36 300 242 620 109 35 121
s3 310 253 238 27 34 523 138 332 25 19 102
s4 430 122 420 58 fail 501 243 fail 136 35 311
85 134 121 331 115 100 40 59 fail 109 44 126
s9 49 428 656 239 201 534 219 fail 10 16 300

Mean time taken  211.60 247.20 |[469.40 96.80 9275 [379.60 180.20 476.00 77.80 29.80 [[192.00 |

Paths

When analyzing the links the participants have chosen till they find the answer (i.e., path taken), it is difficult to derive
general currency due to the wide variety of the links people usually choose. It is often possible to analyze how many people
followed the ideal thread of links and how many did not, or what links in the ideal thread people did not choose correctly. Such
analysis provides the design team with a general evaluation on the effectiveness of the link categorization. However, they do not
render much design ideas, other than the requirement to re-place a few links that people did not choose correctly in an ad hoc
manner.

The team sought out a more systematic way to utilize the path data and found out that a rich set of design ideas could emerge
by summarizing the first link the participants chose to complete each task. Table 1 summarizes the first link participants chose to
complete the tasks in the IUB site test. Almost all participantsichose the same link to perform tasks 2, 4, 5, and 9. To perform
tasks 1, 7, 8, and 10, participants chose more than one link however there was one link that majority of the participants (i.e., three
out of five) chose. For example, to perform task 7, three out of five users chose “ss” as the first link whereas two users chose
different links. For tasks 3, 6, and 11, people chose three different links and there was no particular link most participants chose.

<Table 1> First link participants chose to complete each task

T 12 3 t4 t5 t6 7 t8 |t9 pl0 |[t11
sl ¢ laa ve vc ae cne fcne ar jaa Jlc |ss
s3 g laa ss vc ae cne ladm ar (aa Jlc |ss
s4 aa ss cne cne pg ss ar faa Jle |l
s5 aa adm vc¢ ae ss ss ss |aa pg |lc
s9 g (ss vc vc ae pg iss ss (hta jee |ch
Link variability 2 3 2 2 3 3 2 2 3 3

Note: Link names are abbreviated. E.g.) "pg" is "people & groups" and "ss" is "student services."

By examining the degree of variability in the choice of the first link, the team could generate design ideas. The data indicated
that information related to the tasks 2, 4, 5, and 9 were categorized intuitively enough for most people to select correct entry
point. On the contrary, those related to 3, 6, and 11 were not. Therefore, information related to the tasks 3, 6, and 11 needed to
be either labeled better or placed in a more appropriate link hierarchy. The data also gave ideas as to where to put certain
information. For example, the data clearly indicated that users expected to find information related to the task 8 either in "ar" or
“ss" page. Unfortunately, the prototype did not provide that information in either of the pages.
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Deriving Design Ideas On Side Menus

The first level page of the IUB site contained ten main menus and each menu had three descriptors underneath. In addition to
the main menus, the page included more items on the right-hand side and the upper part of the page, which the design team called
“side menus.” The existing web site did not have side menus. Figure 1 and 2 depict such difference in the menu structure of the
first level page between the new prototype and the existing site.

<Figure 1> First level page’s menu structure in the new prototype

= Side Area

menu | menu 2 menu3 menu4

Main menu 1 Main menu 5

Descriptor...  Descriptor...
Main menu 2 Main menu 6
Descriptor...  Descriptor... menu |
Main menu 3 Main menu 7 menu 2
Descriptor...  Descriptor... menu 3
Main menu 4 Main menu 8 menu 4
Descriptor... Descriptor...

<Figure 2> > First level page’s menu structure in the existing site

Main menu 1
Descriptor...

Main menu 2
Descriptor...

Main menu 3
Descriptor...

Main menu 4
Descriptor...

The idea of having side menus in addition to main menus arose from the team’s desire to maximize the use of screen
space. There have been research articles reporting that some people do not scroll down while they browse menus on the page. In
addition, researchers like Jakob Nielsen have been arguing for the breath of menu over the depth.

Initially, the team did not have a clear understanding about the nature of the menus appropriate to each group of the
menus. Through usability tests and interviews with test participants, however, it was found out that users had a certain and
unified viewpoint on the side menus. They tended to view them as a “quick” way to access “specific” and “frequently searched”
information. The specific and frequently searched information are the ones highly identifiable to most users of the site. In the
case of a university web site, access points to email system, grading system, or commonly sed knowledge base are some
examples. This finding derived from the interviews and the observations of the paths test participants took while performing the
tasks. Firstly, participants requested that the information presented through the side menus should be replicated somewhere in
the main menus. They wanted to be sure that the information was available to them even if they would ignore the side menus
entirely. This indicated that the main function of the side menus was a way to access certain information quickly rather than a
primary provider of information. Secondly, the prototype subjected to the usability test had a couple of side menus whose nature
was somewhat general such as “how to apply” and “computing help.” To find admission and computer kelp information,
participants used main menus rather than side menus because, they didn’t know what specific information they needed to find out
yet and wanted to ensure they were browsing comprehensive list of information available in the site. This indicated that the
information presented through the side menus should be specific.

Having identified the nature of information appropriate for the side menus, the design team then discussed kinds of
information and a naming strategy appropriate for the side menus. By examining keyword search statistics of the existing JTUB
site, the team found out that three most specific and frequently searched items were email, INSITE, and Knowledge Base.
INSITE was a student service system through which students could view or update their address, class schedules, grades, tuition
and fee bills, etc. Knowledge Base was a database of university computing help. As for the menu names, the team adopted the
actual names of the systems. The general public might not understand what the names meant however people belonging to the
community would understand them. Since the side menus were frequently searched information, targeting people belonging to
the community seemed to be appropriate.
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Conclusion

Analyzing usability test data to fulfill true purpose of the usability test is not always straightforward. Design teams conduct
usability tests usually to measure the degree of usability of their design (i.e., usability indices) and gather ideas for improvement
(i.e., design ideas.) This paper described how IUB web team analyzed test data to meet such purposes. In conclusion, it is
important to consider nature of the design when analyzing test data. In addition, the process of distilling findings from data and
linking the findings to design ideas is an important part of analysis.
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A Study on Describing the Field Identity of Educational
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Abstract

Although educational communications has been accepted as an independent field of study for nearly 40 years, there is still no
agreement on its conceptual definition and boundaries in Turkey.

This study was conducted by using the literature, and the experts’ opinions to describe the field identity of educational
communications. The researchers contributing to theoretical development of the field and practitioners developing products of
educational communications in Turkey were selected to form the expert panel. Then, a three-stage Delphi technique was used to
collect opinions of experts who have been geographically dispersed and hard to bring together. Data about the experts’ opinions
on both the different aspects of educational communications and the structure of the questionnaire were collected. '

The study has shown that opinions of the researchers and practitioners on these competencies, issues, and trends are similar
except the “describing and introducing the field” category, and a few of the items. In the further analysis of the data, 16
professional competencies, 10 current issues, and 19 future trends were identified.

Introduction

The term “educational communications” is used to refer a field of study derived from the efforts of solving problems and
needs of human beings about leamning through developing technologies by using theories and principles of many other fields. In
other words, educational communications is another name for the field of educational technology. Due to long history of
educational television, the term “educational communications” has been used instead of educational technology for years. Thus,
educational communications is used through out this paper.

Although educational communications has been accepted as an independent field of study for more than 40 years, there have
always been many discussions and disagreements on its conceptual definition and boundaries (Hackbarth, 1996; Heinick, 1984).
According to Seattler (1990) it looks like these conflicts will always be.

This situation causes difficulties for introducing the field to people working in other fields as well as new comers. It also

grounds problems in coordination between research and practice in the field. These problems are experienced more intensely in
Turkey because of diverse interpretations of the field.
However, in order to improve and extend the acceptance as a mature field of study, these sorts of problems must be overcome.
By overcoming these sorts of problems in a field, theoretical supports might be provided to the practices, instructional programs
and research studies might be directed, people working in the field might improve themselves, decisions that might be effective
future directions of the field can be supported, and the field might be introduced to the others and new comers (Marriner, 1989).

Unfortunately there is almost no or a few study on either describing the field identity of educational communications or
establishing a consensus on the definition and boundaries of the field. The first and one of the significant works was Alkan’s
philosophical thoughts about use of technology in education, which was completed in 1977. Since this work several significant
works such as Cilenti (1983), Giiler (1990), Barkan (1994) have also done. But all of them are based on translations and
interpretations of foreign researchers’ works and represent their personal views. So that, almost all define the field where they
stand from and this situation cause conflicting problems.

In addition, multitude of variables influencing the field and mobile nature of the field make harder to come a consensus on
different aspects of the field, too.

Another important reasons of having no agreement on the aspects of the field might be that there are very few people work
directly educational communications. Most of these people are separated geographically and hard to bring them together.

Delphi technique is one of the useful applications for group decision-making without face-to-face interaction. The major idea
beneath this technique is that “more heads are better than one”. Delphi technique is described as “... an anonymous, independent,
noncompetitive survey of experts to obtain consensus without necessarily involving group meetings. The technique essentially
entails a series of surveys using the same experts, each survey dependent upon the responses of the previous one” (Jonassen,
Hannum, & Tessmer, 1989). Although its several limitations, Delphi technique has been used for many years for especially group
decision-making and future predictions.

Statement of Purpose

This study purposes to determine different aspects of educational communications such as theoretical backgrounds, research
topics, emphasis areas, roles and competencies, major issues and problems, future direction; therefore, it was intended to clarify
the field identity of educational communications. Sp ecifically, the following research questions were addressed:

What kinds of phenomena have been effective on evolution of the field?

What are the emphasis areas and research topics in the field?

What are the competencies of experts of educational communications?

What are the major problems, issues and future directions in the field?
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Method

Since this study requires group decision-making and future predictions, Delphi technique has been chosen for especially
judgmental data collection. In addition to Delphi, theoretical works and research studies of foreign experts are also used for
particularly phenomenal data collection.

Participants

This investigation was conducted with two experts groups. We hoped that our results would be of interest to academicians
who either conducted research or published a distinguished work (paper, book, etc.) to contribute the body of scientific
knowledge in educational communications and corporate trainers who are experts work in either a private or public sector
organization and design, develop, evaluate, manage instructional activities.

It was intended to reach out the whole population since there are a few people working in the field. Fifty (5) participants
involved in Phase 1, but only thirty (30) of them managed to complete Phase 3. Half of these participants were researchers (all
academicians) and others were practitioners (all corporate trainers). Most of the participants who dropped the investigation were
practitioners.

Instrument and Treatment

The Delphi instrument unfolded in three phases. Phase | consisted of an introductory letter and a request for participants to
assist in offering the aspects of the field worth for investigating. In addition to these instruments conversations were conducted
mostly through telephone calls. Submitted statements were compiled, analyzed to identify the aspects of educational
communications for investigating. As a result of this phase 10 aspects were identified among the offered ones: History,
definition, theoretical foundations, research topics, emphasis areas, experts’ roles and competencies, instructional programs,
major issues and problems, future trends and directions, process of educational communications.

After having conducted a literature review, we determined 143 statements and developed a Likert type questionnaire
including these statements for Phase 2. In Phase 2 of the study, this questionnaire was sent to each respondent of Phase 1, it was
asked each person to rate each of the 143 statements as to how strongly they anticipated the statement. In the Likert type
questionnaire the Endpoint | was to indicate that the participants strongly disagree the statement, and Endpoint 5 to indicate that
the participants strongly agree the statement. Also it was provided to indicate their thoughts on the overall structure of the
questionnaire.

After reaching expected return rate (17 for each group), we analyzed the data and concluded that most of these statements
were phenomenal data and required no further investigation. In other words, the participants indicated that these must be accepted
as they are so that they must not be included into the questionnaire. These statements were excluded from the questionnaire
owing to the consistency with the literature. As a result this Phase, 143 discrete statements was reduced to 70 and these were
categorized into three groups: competencies, problems, and trends.

In Phase 3, the last version of the questionnaire sent to the determined participants of Phase 1. Unfortunately the ones did not
respond the Phase 1 and Phase 2 repeated their attitudes about responding even though we reach most of them through phone and
requested to respond. After receiving 15 responds for each group, the data analyzed.

Through this three-phased Delphi study both a new standard questionnaire developed and experts’ viewpoints were integrated.

Results

In Phase 3, we calculated the mean score on all items to be 3,87, with a standard deviation of .43. These and frequency of
scores, in general terms, indicate that the average score on the 70 items leaned toward an agreement —but not a strong one- side of
the scale. Also it can be observed that there is not a big variation among all participants’ responses. When the two groups of
researchers and practitioners were compared, it was found that the researchers were not only more agreed on the statements than

practitioners (mean scores of 4.0 versus 3.73) but they also show a few variations in their responses as shown by the decrease in
standard deviation (.028 versus 0.52) (Table 1).

Table 1: Means and Standard Deviation of Groups

Groups Item Mean Score Standard Deviation
Researchers 4.00 0.28

Practitioners 3.73 0.52

Total 3.87 043
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The analysis of the results revealed that participants rated 38 of 70 items with mean scores higher than 3.87. This finding
might be interpreted as that there is a strong agreement on these statements related to the field.

It was also compared the items rated by the researchers with those rated by the practitioners. An analysis by t test of non-
independent items yielded a statistically significant difference on 11 of the 70 items between the two groups at or below an alpha
level of .05. Except one of the item, related to the trend about decrease in research studies, in all other cases, researchers rated the
items to be more agreed than practitioners.

Discussions
The results reached in this investigation are given below into four groups according to the research questions.

Phenomena Influence the Evolution of the Field

This part heavily depends on phenomenal data collected from literature. The literature review shown that the term
“educational communications” refer to a field of study derived from the efforts of solving problems and needs of human beings
about learning through developing technologies by using theories and principles of many other fields. The roots of the field can
be traced back to the works of Comenius. Educational communications was considered as a movement until the mid 1960s and
then it has accepted as a field of scientific study. During the period of being considered as a movement, it was focused on the
effective presentations of the content with an instructor and the audio-visual aids. During 1950s, with the influences of
communication, system and particularly learning theories, the focus shifted on development of instructional materials and
transferring learning theories into instructional activities. The previous focus rooted the educational media emphasis area and
latter leaded the development of instructional design models and theories (Ely, 1996).

Most of the current practices and research studies are related to the instructional design. The results of Delphi show that the
highest means scores observed on statements related to instructional design. In this context, it might be claimed that the
investigation supports the idea that instructional design has a significant role in educational communications.

On the other hand, literature reveals that with the influence of constructivist approach, most of the educational
communication efforts changed toward design or organization of learning environments where learners learn through interacting
with authentic contexts (Winn & Snyder, 1996). During the Delphi investigations all participants agreed on the items related to
this issue; therefore, this can be considered as an indicator of support of this study to the literature.

Emphasis Areas and Research

This part also depends on phenomenal data collected from literature. Research studies show us the topics that educational
communication specialists are dealing with (Thompson, Simonson & Hargrave, 1996). Some of the variables are motivation,
transfer, learning context, feedback, learning strategies, learning styles, attention focusing, confidence, time-on-task, retention.
Experts use these sorts of variables to design effective, efficient, and appealing learning environments. This also supports the
definition of educational communications, which refer to a field of study derived from the efforts of solving problems and needs
of human beings about learning through developing technologies by using theories and principies of many other fields.

On the other hand, there are so many emp hasis areas in the field. But, this might display the field too broad and unorganized, and
might make harder to clarify the theoretical boundaries of the field. In order to eliminate these dangers, provide leadership for the
studies, and make the introduction of the field easier, there might be a need for categorizing the emphasis areas.

Thus, we categorized all areas into three major emphasis areas after having examined the research studies, practices,
developments and trends of the field. These are (a) instructional design, (b) educational media, and (c) human resources
development. The items included in the questionnaire are falling into one of these areas. This situation supports this
categorization of emphasis areas.

Competencies
There are several sources about the competencies of educational communication specialists in the literature. By using these
sources and views of experts 31 competencies were determined. However after having a detailed investigation, we have decided
to combine related ones so that we could manage to lessen the number of competencies. As a resuit of these efforts, 16 major
competencies for educational communication specialist were concluded on. These competencies have shown similarity with the
competencies determined for instructional designer by AECT and NSPI Task Force. These are:
Analyze the needs
Determine the projects appropriate for instructional desngn
Describe the learner characteristics
Analyze the characteristics of organizational environment
Conduct task/content/job analysis
Write performance objectives
Develop achievement tests
Sequence the objectives
Select the instructional strategy
Design the educational media
Evaluate the outputs of education, instruction and training
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Design the management systems of learning
Communicate verbally, visually and aurally
Consult for the individual and career development
Plan and monitor his/her own development
Introduce educational communication field to the other and extend its applications

On the other hand, although instructional design is a well known and highly accepted emphasis area of educational
communications all over the World, there are very few people have shown interest and worked in the this field in Turkey. Having
no Turkish books on instructional design can also show how Turkish scholars pay attention to this area. However the Higher
Education Council required an instructional design course for all the Computer Teaching and Instructional Technology
undergraduate programs of education colleges but contents of most of these courses are far from instructional design and usually
more related to the theories of teaching and learning. Only in Educational Communications and Planning Department of Anadolu
University, several courses in varying levels (graduate, undergraduate) related to the instructional design such as “Introduction to
Instructional Design, Instructional Design Models and Theories, Needs Assessment, Instructional Media Design have been
offered since 1994, It is our hope that there will be more promising efforts to show the power and the importance of instructional
design.

Major Problems and Future Directions

Based on the data collected form participants and the literature, 16 major problems identified and included the last version of
the questionnaire. However, the results exposed that there is an agreement on only 6 of 16 items.

Among these 6 problems, the one related to the separation of evaluation as an individual field apart from the educational
communications is interesting. It can be noticed in the literature that evaluation has been taken as a separate field of study for
years but there is a tendency that claims that evaluation is one of the main parts of instructional design and cannot be regarded
separate from this process. Results of the questionnaire demonstrate that there is a significant difference on this item between the
groups. Researchers strongly believe in such a problem while practitioners are not sure about the existence of this problem. We
interpret this as practitioners show more enthusiasm and pay more attention on evaluation today than they did in the past.

The item related to the research in the field is also interesting one. This item includes the idea that the attention in the field
focuses much more on practice than research. Literature reveals the existence of such a problem (Gentry & Csete, 1991).
However, the results of the questionnaire indicate that this is not a true statement anymore (mean score of 2.77). In other words
the participants do not agree with this statement. Though there is a strong disagreement on this item between the groups. For only
this item researchers did not supported the statement more strongly than practitioners (means scores of 2.40 versus 3.13). We
interpreted this as an increase in research studies conducted during the recent years and because of this researchers believe that
they do conduct more research now compare to they did in the past. In addition, parishioners are not able to follow these studies
as good as researchers.

Another problem uncovered through this investigation is that an uncertainty about the theoretical boundaries of the field is
still continuing. The main reason of this problem is the lack of enough research or other studies on this topic. Also having no
professional organization and publication about the field of educational communications in Turkey supports this problem. The
field usually is perceived as a field of study deals with bringing new technological tools into education. Because of this narrow
view investments generally go to the production of new tools. The wide spread structure of the descriptive studies related to the
field also supports the problem. This problem causes the diverse structure of instructional programs, misconceptions about the
field and its place in the society, lack of relationship with other fields.

We concluded that the main reason under beneath most of these problems is lack of clarification of scope of the field. This
main problem creates more problems. Also literature is full of same ideas on this problem (e.g. Gentry & Csete, 1991; Ely, 1995).

On the other hand, the last version of the questionnaire included 23 statements related to the future trends.

Among all these statements, only for the one related to the being a leader in the educational changes is there a significant
difference between the groups. Results indicate that practitioners are more suspicious than researcher about future the roles of the
field in educational settings. The economic problems of the Country make graduates of the educational communication programs
hard to find decent jobs. This situation might affect the responds of the participants, especially practitioners.

Participants also indicate that graduates of the programs will, sama as today, have almost no chance to be employed in public
organizations such as ministry of education, etc. The economy experts are expressing the misuse of human resources in the
governmental and public organizations, and harmfulness of this situation on economy. We think that if the graduates of
educational communications could find opportunities to work in these organizations, there might be a slight chance to solve this
misusage. One of the emphasis areas of the field is human resources development and the graduates have skills and attitudes
toward correct usage of human resources.

Another interesting finding is that participants do not agree on the increase in distance education. This result conflicts with
the literature. We interpret this as that although Turkey has a long history, this technology (distance education) is not accepted
and it is not extended, as it has to be.

The results about the use of textbooks in the future is also interesting and conflicting with the literature. The participants
agree on that the textbooks will still be used widely in almost all instructional settings although literature indicates a gradual
decrease in use of textbooks. We think that use of very old-fashioned instructional approaches in almost every grade of public
education and misleading applications of technology integration strengthen the idea that textbooks are the unique and most
reliable sources of knowledge and increased the fear of technology usage.
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On the other hand, results related to the statements about different aspects of instructional design such as increase in
applications of constructivist approach, providing more learner control, wide spread use of team learning show consistency with
the literature. However, applications prove that although experts believe in the importance of these applications, they find
difficult to apply them in their instructions in Turkey.

Same as instructional design items, participants agree on the statements related to educational media such as development of
virtual learning environments, use of digital technologies, wide speared use of computer networks. There is an increase in
intensity of using web and other computer related opportunities for instructional purposes. When these practices are observed, it
can be identified that most of these efforts have no pedagogical background and because of this they fail to help people learn.
However, there is a tendency to include more and modern pedagogical aspects into instructional practices in Turkey.

Conclusions and Further Investigations

We strongly believe that the most important result of this study is that it is hard to draw strict boundaries of the field of
educational communications due to its peripatetic nature and continues influences of the other fields. However, we propose that
these sorts of decision-making and/or future prediction studies should be conducted regularly to keep up the developments in the
field because fuzzy or conflicting ideas about the varying aspects of educational communications might create serious problems.
Up dated studies, for sure, will not only provide help for practitioners and researchers but also make leadership easier.

Turkey definitely needs more of these sorts of studies to be able to establish a consensus on different aspects of the field
including names, programs, definitions, trends, applications, issues, etc. The first step might be a professional organization that
will have the mission of providing leadership in the field in Turkey. So that publications and meetings can be supported easily to
provide good communication channels among the people in the field, standard programs can be offered to bring up new people
into the field, and demonstrate effective, efficient, appealing examples of educational communication practices.

In order to increase the validity and reliability of these sorts of research findings, researchers should include as many experts
dealing with different aspects of the field such as employers of educational communication graduates and foreign experts as
possible. So that new ideas might come up and stronger agreements might be achieved. However, Delphi technique is a time
consuming activity. Most of the time usually spends for mailing and analyzing the responses but new technological tools provide
researchers numerous advantages. E-mail is one of these advantages. E-mail based a Delphi study will of course save time. Also
using some content analysis tools with e-mail might provide researchers flexibility of using different type of questionnaires such
as the ones includes open-ended items.

References

Alkan, C. (1997). Egitim teknolojisi (Educational Technology). Ankara: Ani.

Barkan, M. (1994). Egitim iletisimi: Kavramsal temelleri ve islevleri (Educational communications: Conceptual foundations
and functions). Eskisehir: Anadolu University Press

Cilenti, K. (1983). Egitim teknolojisi ve dgretim (Educational technology and instruction). Ankara: Kadioglu

Ely, D. (1996). Instructional technology: Contemporary frameworks. In T. Plomp & D. Ely (Eds.), International
encyclopedia of educational technology (2™ Ed, pp. 18-22). Cambridge, UK: Pergamon.

Giiler, D. (1990). Egitim iletisimi kavrami ve sistem yaklasimi agisindan egitim iletisimi siirecinin incelenmesi (The concept
of educational communicaitons and its analysis according to systems approach). Kurgu, 8, 479-487.

Hackbarth, S. (1996). The educational technology handbook: A comprehensive guide. Process and products for learning.
Englewood Cliffs, NJ: Educational Technology.

Heinich, R. (1984). The proper study of instructional technology, Educational Communications and Technology Journal,
32(2), 67-87.

Jonassen, D., Hannum, W. H., & Tessmer, M. (1989). Handbook of task analysis procedures. New York: Macmillan.

Marriner, T. A. (1989). Nursing theorists and their work. St. Louis: C.V. Mosby.

Saettler, P. (1990). The evolution of American educational technology. Englewood, CO: Libraries Unlimited.

Thompson, A. D., Simonson, M. R., & Hargrave, C. P. (1996). Educational technology: A review of the research (2™ Ed.).
Washington, DC: Association for Educational Communications and Technology.

Winn, W. D., & Snyder, D. (1996). Cognitive perspectives in psychology. In D. Jonassen (Ed.), Handbook of research for
educational communications and technology (pp. 112-142). New York: Simon & Schuster Macmillan.

10 19



Q

ERIC

Aruitoxt provided by Eic:

The Effects of MIMICing Instructional Theory with MIMIC (Multiple
Intelligent Mentors Instructing Collaboratively), an Agent-Based Learning
Environment

Amy Baylor
Florida State University

Abstract

In this exploratory experimental study, 135 pre-service teachers developed an instructional plan for a case study within the
MIMIC (Multiple Intelligent Mentors Instructing Collaboratively) computer-based environment. Three-dimensional, animated
pedagogical computer agents, representing constructivist and instructivist approaches to instructional planning, served as
instructional mentors within the environment and were available to provide suggestions. The research design was comprised of
two two-factor MANOVAs with the instructivist agent (present, absent) and constructivist agent (present, absent) serving as the
two factors, with two groups of dependent measures --awareness and attitude. Additionally, the value of the agents and overall
differences between high and low performers were investigated. Rgarding awareness, main effects for the presence of the
constructivist agent indicated that when the constructivist agent was present participants tended to report a change in their
perspective of instructional planning, reflected less on their thinking, and developed instructional plans rated as more constructivist
in underlying pedagogy. Regarding attitude, a main effect for the presence of the instructivist agent indicated that when the
instructivist agent was preseni, participants reported a more negative disposition regarding instructional planning. Results are
discussed in terms of the impact on teaching instructional planning to pre-service teachers.

Introduction

In the field of instructional design, there are diverse theories and approaches to instruction (e.g., (Driscoll, 2000)). For pre-
service teachers, the importance of seeing how these theories relate to real instructional problems is critical. Two prominent yet
differing approaches to instructional planning are systematic instructional planning (referred to here as instructivism), based on
an objectivist epistemology, and constructivism, based on an interpretivist epistemology (Jonassen, 1991). These two
philosophical approaches lead to different understandings of human cognition and affect both the instruction that is developed
and what evaluations are feasible and appropriate (Roblyer, 1996; Yarusso, 1992).

With its objectivist epistemic roots regarding knowledge, the underlying assumption of traditional instructional planning is
that knowledge can and should be transmitted from teacher to student. An instructivist approach to instructional planning
emphasizes knowledge transfer and teacher-centered learning environments, where skills are taught sequentially, incorporating
individualized work with traditional assessment methods (Roblyer, Edwards, & Havriluk, 1997). This type of systematic
approach to instruction has been shown to be effective due to its focus on clearly identifying goals and systematically developing
instructional activities and assessment that lead to the attainment of the goals (Reiser & Dick, 1996).

In contrast, constructivism has its epistemic roots in interpretivism, which maintains that knowledge is personally constructed
within individuals and does not exist external to the individual. The constructivist approach tends to focus on more student-
centered environments, to provide activities that facilitate knowledge construction and generative learning (e.g., Wittrock, 1990).
Driscoll (2000) describes five attributes of constructivist instruction: 1) embedding learning in complex and realistic
environments; 2) providing for social negotiation; 3) supporting multiple perspectives and use of multiple modes of
representation; 4) encouraging ownership in learning; and, 5) nurturing self-awareness of the knowledge construction process
(pp. 382-383). To implement these features as part of the constructivist planning process, pre-service teachers must learn to
emphasize the process of learning more than the end product. Constructivist approaches have been found to be particularly
beneficial for developing meaningful learning activities and engaging students in higher order thinking (Jonassen, Peck, &
Wilson, 1999)

One way to authentically demonstrate these two distinct approaches to pre-service teachers would be through seasoned
professionals modeling the approaches in the context of a real instructional situation. Exposure and interaction with several
experts describing instructional content matter from different points of view can be very rewarding for the learner (Laurel, Oren,
& Don, 1990) and can help the learner to establish the best personalized approach to understanding the content. Further, such
exposure to multiple pedagogical perspectives could enhance pre-service teachers’ cognitive flexibility by requiring them to
independently consider alternative points-of-view. Viewing an instructional problem from multiple perspectives is also desirable
for promoting reflective thinking and problem solving, qualities important for pre-service teachers who are learning to be
teaching professionals. Further, as Jonassen (1997) describes, “instructional planning is an archetypal ill-structured problem
because “the designer is constrained by circumstances, though in most design problems, there are a variety of solutions, each one
of which may work as well as any other (p. 69).” Given that more than one problem-solving path is possible to reach a solution,
the ability for a pre-service teacher to take multiple perspectives on instructional planning is appropriate and necessary. Overall
while it may be beneficial for our pre-service teachers to see their role in the classroom from multiple pedagogical perspectives
(Bennett & Spalding, 1992), devising this sort of experiential exposure is difficult to implement with human instructors.
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A promising possibility for demonstrating and experiencing different instructional approaches is through computer-based
agents serving as a pedagogical mentors (Baylor, in press). A software agent is an independent computer program operating
within software environments such as operating systems, databases, or computer networks (Roesler and Hawkins, 1994). Agents
appear to have the characteristics of an animate being, and simulate a human relationship by doing something that another person
could otherwise do for you (Seiker, 1994). Animated pedagogical agents have lifelike qualities, and can employ verbal
instructional explanations together with nonverbal forms of communication (e.g., gaze, gesture, conveying emotion) in
interacting with the learner. Along this line, Lester and colleagues (Johnson, Rickel, & Lester, 2000; Lester, Stone, & Stelling,
1999) have suggested that life-like agent characters are ideal to serve as tutors, coaches or guides in knowledge-based learning
environments.

Further, learners treat computer-based agents as human, even when the computer interface is not explicitly anthropomorphic
(Reeves & Nass, 1996).

Building upon Laurel’s (1990; 1997) suggestion for agents to represent different “roles” such as characters in a play, the next
question to consider is whether agents could represent different instructional roles as pedagogical mentors. While the idea of
representing multiple instructional roles through computer-based media has been implemented in other research, there have been
limited controlled studies. The ETOILE system for teaching educational psychology principles (Dillenbourg, Mendelsohn, &
Schneider, 1994) incorporated five agents, each labeled after the teaching styles they implement: Skinner, Bloom, Vygotsky,
Piaget, and Papert. Each agent was implemented as an independent rule base that was separated out from the content rather than
being domain-specific. The five teaching agents implement decreasing level of directiveness: Skinner works step by stop, Bloom
makes larger steps but with close control of mastery, Vygotsky is based on participation, Piaget intervenes only to point out
problems and Papert does not interrupt the learner. The ETOILE system also includes a “‘coach” agent that is in charge of which
tutor is used although the learner may also select or remove a tutor. The ETOILE system was not designed for the purpose of
instructional research, but rather to conceptualize the underlying engineering principles for the multiple agents; consequently,
there is no empirical evidence regarding its instructional impact.

MIMIC (Multiple Intelligent Mentors Instructing Collaboratively) is an agent-based learning environment developed for the
purp ose of instructional research (Baylor, 1999, 2000b). MIMIC situates instructional planning within a specific context: a case
study of a thirteen-year old girl struggling with the economics concepts of supply and demand. In MIMIC, agents explicitly
represent different perspectives of instructional planning (objectivism and constructivism) and facilitate pre-service teachers’
internalization of these approaches. The animated three-dimensional pedagogical agents serve as scaffolds, providing cognitive
support to pre-service teachers while they write an instructional plan. The learner has control over the amount of assistance and
when it will be provided by the agent(s). In related research, participants working with both the instructivist and constructivist
pedagogical agents could differentiate between them and could explicate the two theories that they represented (Baylor, in press).
The agents were also reported to be believable and useful. (Baylor, in press).

Hietala & Niemirepo (1998) suggest that the same social factors that occur in learning communities with human beings are
also influential in a leaning community consisting of multiple artificial teaching and leaming agents. They refer to this aspect as
the need for pedagogical multiplicity of teachers, suggesting that the many levels and complexities of the learning process might
be alleviated by providing more alternatives to the learner via an "extended family of intelligent agents." Essentially, an agent-
based learning environment such as MIMIC allows pre-service teachers to figuratively “put on different hats” and facilitates them
in switching roles when needed to solve an instructional problem. Through experiential interaction with the agents, the pre-
service teacher is facilitated in a deep approach to the task, focusing on the meaning of the instructional planning process itself,
rather than a surface approach which would involve simply writing an instructional plan following a “recipe.” In this way, the
pre-service teachers' experience of instructional planning and the specific meaning it has for them could be considered as the
most fundamental aspect of learning (Marton & Booth, 1997).

In this exploratory experimental study, it is hypothesized that the presence of the instructivist and constructivist agent(s)
(especially both simultaneously) will impact learners’ awareness of instructional planning by increasing their reflection during
the instructional planning process and changing their perspective regarding instructional planning. It is not hypothesized that the
presence of agents will affect performance given that it is generally found that the presence of agents does not significantly
improve performance (Dehn & van Mulken, 2000); however, it is predicted that pre-service teachers’ transformation of
awareness will be reflected by the instructivist or constructivist “flavor” of their instructional plans, depending on which agent(s)
are present. In terms of attitudes, it is predicted that the presence of the agents as scaffolds would positively influence
participants’ dispositions, self-efficacy and perceived instrumentality regarding instructional planning.

Methods
Sample

The sample consisted of 135 pre-service teachers, in eight sections of an “Introduction to Educational Technology” course.
As part of this required course, the participants had already been taught an instructivist model of instructional planning (Reiser &
Dick, 1996) and a constructivist approach to instructional planning (Grabe & Grabe, 2001) with identical course material (e.g.,
lectures, Powerpoint slides, assignments, exams) across the eight sections. Participation in this study was a required activity for
class participants, and they received course credit for participating. The mean age of the sample was 19.76 years (SD=2.13). Of
those reporting ethnicity, 84% were Caucasian, 4% were Hispanic, 10% were African American, and 2% were of other groups.
Of those reporting gender, 21.5% of the sample were male and 78.5% were female. Sixty percent (the majority) of the
participants were sophomores, 27% were juniors with 7% freshman and 6% seniors. In terms of prior experience with
instructional planning, participants’ mean score was 2.23, §D=.97), where I=no experience and 5=very much experience,
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indicating that overall they had little prior experience. There were no significant differences in age and GPA among the
participants in all conditions. In terms of ethnicity, gender, and year in school, chi-square analyses revealed no significant
differences between the groups.

Multiple Intelligent Mentors Instructing Collaboratively (MIMIC) Environment

From the learner’s perspective, MIMIC consists of an introduction, a case study, blueprints stage, plan stage, and assessment
stage. The introduction begins with the statement that “We are pleased that you have decided to join our educational consulting
firm, ‘Instruction Inc.” Given your new skills in instructional planning, we have a project for which we really need your help,”
and briefly describes the case study situation with thirteen-year-old Anna and her teacher Mr. Lange. Following this, the
participant is instructed how to move throughout the environment:

Through our computer-based system, you will be able to follow 3 steps in devising your instructional solution. The three
components of the project include the following:

1. STEP I: Blueprints for Instruction: This is where you will first determine the goals of the instruction; in other words
WHAT you want the learner to be able to do at the end of the process.
2. STEP 2: Developing the Instructional Plan: Here you will get into the "heart” of the planning process, and develop a
detailed plan that a teacher can use to carry out the instruction as you specify.
3. STEP 3: Assessment: At this stage you will determine how to measure whether the learner actually learned what you
intended.
At any time you may refer back to the details of the case study to refresh your memory of the situation.
You may go back and forth as much as you would like among the 3 components. And when you are completely finished with
your plan, press the Finished button you'll find in the assessment stage.

Next, if participant is in a 1- or 2-agent condition, the personal Advisor(s) (see "Pedagogical Agents" section) would
introduce themselves and their role.

The environment organized the pamcnpant s instructional planning processes into four main phases which will be described
below, each indicated through large icon-buttons: case study, blueprints, planning, and assessment. At any time it is possible for
the participant to move from one phase to the other although it is not possible for the participant to return to the introductory
screens. Once the participant enters the assessment stage, an additional button labeled “Finished” is provided. After selecting
“Finished” the participant is asked “Are you ready to exit the application and go to the exit survey?” Upon selecting “OK” the
participant answers post-questions.

Case study. The case study was developed for MIMIC given that it is difficult to find existing case studies that are
appropriate (Ertmer & Russell, 1995). It consisted of a description of Anna and her problems learning supply and demand, her
teacher Mr. Lange, and her school in Texas. The concept of supply and demand was chosen as it is relatively domain-
independent of specialty areas for instruction and requires less specific prior knowledge. Links were provided so that the
participant could access Anna's homework that contained comments from Mr. Lange, and his personal planning notes which
included text and graphics. In this way, participants could review the necessary content for themselves as well as evaluate Anna’s
situation.

Bluevrints. The purpose of this phase was listed on-screen as follows: “The purpose of this step is for you to decide what you
want Anna to learn. What have you determined to be the learning goals? List them clearly in the workspace below. For reference
you may want to see the stated Texas standards and benchmarks regarding supply/demand for eighth graders, with links below.”
A text-box field was provided within which the participant could list the instructional goals or objectives. Two links provided
additional information regarding Texas standards and benchmarks for supply/demand.

Planning. The purpose of this phase was listed on-screen as “To develop a detailed instructional plan for Anna. ““ A text -box
field was provided within which the participant could enter the instructional plan.

Assessment. The purpose of this phase was listed on-screen as follows: “The purpose of this phase is to develop ways to
determine if Anna learned what you initially defined in the blueprints phase. Please describe this assessment in detail in the space
below. “ A text -box field was provided within which the participant could list the assessment.

Pedagogical Agents

Depending on the experimental condition, one or two Microsoft Agent characters (Peedy the Parrot and Merlin the Wizard)
were implemented as “Advisors” to the participants. Characters were randomly assigned to represent the instructivist and
constructivist agents and to control for possible differences. The Advisors were referred to by gender-neutral names — Jan and
Chris. Jan was always the instructivist advisor, representing traditional systematic instructional planning including the problem-
solving aspects of Instructional Systems Design (ISD) as characterized by Dick & Carey (1996) and Reiser & Dick (1996). Chris
was always the constructivist advisor, representing a learner-centered approach, focusing on the importance of the context of
learning, stressing that learning involves active interaction, and emphasizing the process rather than the product of learning
(Driscoll, 2000).

The purpose of the agents was to serve as mentors (Baylor, 2000a) and to operationalize the instructivist and constructivist
approaches to instructional planning. When one or two agents were present the following events resulted: 1) the agent(s)
provide(s) an initial observation upon entering each of the four MIMIC planning stages; 2) the agent(s) provide(s) reflection
questions to encourage self-evaluation consisting of statements “Make sure you are not just talking about how you would do it;
actually create the instruction for Mr. Lange (Anna’s teacher).”, “Actually develop the content-related activities”, or *“ Apply the
plan specifically to the topic of supply and demand” every five minutes upon entering a stage; 3) the agent(s) would provide an
example of their instructional plans following the participant’s development of an instructional plan; and, 4) the agent(s) would
provide additional suggestions when selected by the participant. Agent suggestions were specific to the case study and were
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developed and validated by experts in instructional planning together with the consultation of an economics professor. The
available suggestions (specific to each planning phase) would appear in a pop-up box for the participant to select. For example, in
the plan phase, one available suggestion is “What is my role in the learning process?” If this suggestion were selected from the
instructivist agent, the agent would reply “You need to be in charge of the learning process for Anna. You need to organize the
materials for Anna, to create an optimal leaming environment.” The same suggestion if requested from the constructivist agent
would be “Anna should be at the center of the learning process. This will encourage Anna’s initiative, get Anna to think and to
reflect, and make the information real for Anna.” The blueprints phase had two suggestions, the plan phase had five suggestions,
and the assessment phase had one suggestion. See a related study (Baylor, in press) for a complete listing and description of all
agent suggestions.

Measures

Awareness. Awareness was assessed through three dependent measures: whether the participant changed perspective in
instructional design, amount of participant’s reflective thinking, and the underlying pedagogy of the participant-designed
instructional plan. To assess whether use of the system changed participants’ perspective of instructional design, they were first
asked “Did using this program change your perspective of instructional design? (yes/no)" which was coded as a 1 (yes) or 0 (no).
To assess participants’ self-reported reflections, they were asked, “How often did you reflect on your thinking during the
process?” on a Likert scale of 1-3 with “Not at all,” “Several times,” and “Frequently” as the three levels. To assess the
underlying pedagogy of the instructional plans, the instructional plans were scored according to their overall pedagogical
“flavor,” on a scale from 1 to 10. Given that certain instructional plan features are representative of both instructivist and
constructivist pedagogies (e.g., the importance of considering prior knowledge), the focus was on assessing the presence (or
absence) of constructivist characteristics, as they were more salient and differentiable. A high score in this measure indicates that
there were more constructivist aspects to the plan such as a student-centered approach, students’ involvement with constructing
knowledge, a focus on students' reasoning/critical thinking, and/or situated leaming. A low score in this measure indicates that
there are less constructivist and more characteristically instructivist elements within the plan. Two of the researchers met and
together discussed what characterized a score of 1-10 for the presence of underlying pedagogy (where 1=not at all constructivist
and 10=highly constructivist) for five sample instructional plans. Following that, each researcher independently scored 15
instructional plans. Inter-rater reliability between the two researchers was determined to be greater than .9 for the fifteen
instructional plans. One of the researchers then scored the remainder of the instructional plans using the same rubric. Both
researchers were blind as to the conditions of the participants throughout the rating process.

Atitudes. Attitudes were assessed by three dependent measures, each as repeated-measures: self-efficacy, disposition, and
perceived instrumentality. To assess participants’ self-efficacy, one item to measure the students' self-efficacy beliefs about
instructional planning was administered before entering and after exiting the MIMIC environment. It was developed based on
Bandura and Schunk's (1981) guidelines. All participants were asked "How sure are you that you can write a lesson plan?" on a
scale from 1 being not-sure to 9 being very sure. The test-retest reliability was r=.62 (p<.001). To assess participants’ disposition
toward instructional planning, each participant was asked to write two adjectives to "Describe what you think about instructional
planning.” This method was employed to obtain the participants' personal affect regarding instructional planning as opposed to
the response set that could bias them to choose more favorable adjectives if adjectives were presented in a list. The adjectives
were coded according to three levels: as -1 if both were negative, as 0 if one was negative and the other positive, and as +1 if both
were positive. The items were coded by two raters independently. Interrater reliability was established at .95. There were only
two disagreements about two sets of adjectives which were resolved through discussion. Two adjective pairs were discarded
because they could not be classified. The validity of this measure was established in (Kitsantas & Baylor, 2001) through
concurrent validity of initial disposition with initial self-efficacy scores, given that research has shown that self-efficacious
students generally have positive affect (Bandura, 1986). The test-retest reliability was »=.55, p<.001. To assess the participants'
perceived instrumentality, or perceived importance of instructional planning, the participants were asked to rate "How important
is writing a lesson plan to you as a future professional?” on a scale of 1 to § where 1= not important, 2=fairly important,
3=important, 4=very important, and 5=extremely important. Test-retest reliability was r=.83, p<.001.

Performance. Within MIMIC, all participants developed an instructional plan to teach the concepts of supply and demand to
Anna. Each instructional plan was scored according to a rubric that consisted of four sub-areas. The four sub-areas of the rubric
were goals/objectives, procedure, assessment, and holistic, the first three being aligned with the major components of
instructional planning (goals/objectives, procedure, and assessment). For the goals/objectives sub-score, the plans were rated
according to how clearly the goals/objectives were stated and how specifically the purpose of instruction was described. For the
procedure sub-score, the plans were rated according to the meaningfulness and effectiveness of the instructional activities,
whether they were in a logical sequence, and whether they addressed the goals stated in the blueprints phase. For the assessment
sub-score, the plans were rated according to whether the assessment matched the goals/objectives, and whether it was logical. For
the holistic sub-score, the plans were rated according to whether the plan was overall reasonable and effective. The overall
performance score was the compilation of these four sub-scores (each rated from 1 to 5), with a potential range of 4-20. Two of
the researchers met and together discussed what characterized a score of 1 through 5 (where 1=poor and 5=excellent) for each of
the four sub-areas for five sample instructional plans. Following that, each researcher independently scored 15 instructional
plans. Inter-rater reliability between the two researchers was determined to be greater than .9 for the fifteen instructional plans.
One of the researchers then scored the remainder of the instructional plans using the same rubric. Both researchers were blind as
to the conditions of the participants throughout the rating process.
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Agent value_ Participants in conditions where agents were present were asked to rate the value of the agents in several areas.
Specifically, they were asked via Likert-scale formatted questions, “Did you enjoy working with <agent>?" (Not at all / A little /
Very much/ Extremely); “Did you pay attention when <agent> made suggestions?” (Not at all /Not usually / Usually / Always);
“Overall, was <agent> annoying or useful?” (Extremely annoying / annoying / useful / very useful); and, “Did you generally
agree with <agent>’s suggestions? (yes/no)”

Procedure

All participants logged in to the MIMIC computer environment and answered computer-based questions regarding gender,
age, and class section number. Next, the participants' perceived instrumentality, disposition regarding instructional planning,
prior experience with instructional planning, and self-efficacy beliefs toward instructional planning were assessed. Following
these initial measures, the participant entered the introduction to the MIMIC environment (see the MIMIC section). Following
this introduction, and immediately before entering the environment, participants’ self-efficacy regarding the project was
ascertained. Next, the participants worked through the case study, blueprints stage, planning stage, and assessment stage,
developing an instructional plan. Depending on the condition (see “Pedagogical Agents” section), 0-2 agents were present within
the environment, serving to represent instructional planning approaches (objectivism and/or constructivism). All participants
worked independently within the environment at their own pace. Following completion of the instructional plan within the
environment, all participants answered computer-based questions regarding amount of self-reflection, value of agent(s),
perspective of instructional planning, perceived instrumentality, disposition, and self-efficacy. The entire procedure took
approximately 90 minutes.

Design and Data Analysis

A three-factor MANOVA (instructivist agent: present, absent; constructivist agent: present, absent; agent character: Peedy,
Merlin) was the initial method used for data analysis where agent character (Peedy the Parrot or Merlin the Wizard) was assigned
as a within-subjects factor to test for possible differences in agent character. After it was determined that agent character did not
play a factor, that factor was removed from further analysis leaving a two-factor MANOVA as the main method for data analysis.
The data was analyzed according to two groups of dependent measures: awareness (comprised of change in perspective,
reflection, and underlying pedagogy of instructional plan), and attitude (comprised of self-efficacy, disposition, and perceived
instrumentality), each of which was assessed via a two-factor MANOVA. The analysis of attitude (comprised of self-efficacy,
disposition, and perceived instrumentality) was treated as a repeated measures MANOVA. For some analyses that focused on
agent combinations, a one-way MANOVA/ANOVA was also performed with condition (no agents, instructivist only,
constructivist only, both agents) as the factor. To analyze participants’ value of the agents, independent-group t-tests were used
for the questions comparing one agent on a particular attribute, and paired-group t-tests or chi-square analysis were used for the
questions regarding participants who received both agents.

Results
General

There were no statistically significant differences among agent conditions regarding the average number of suggestions
requested from the agents. The average number of suggestions selected was M=10.34.
Awareness

The three dependent measures for awareness include whether the participant changed in perspective regarding instructional
planning, amount of self-reflection, and underlying pedagogy of participant-designed instructional plan and were assessed
through a two-way MANOVA with instructivist (present, absent) and constructivist (present, absent) as the between-subject
factors.

Perspective of instructional planning. Results from the two-way MANOVA revealed a main effect for the constructivist
agent on change in perspective in instructional planning, F(1, 131) = 9.82, p<.01, where M=.71 (present) versus M=.45 (absent),
indicating that when the constructivist agent was present, participants were more likely to report that MIMIC changed their
perspective of instructional planning. There were no other significant main effects or interactions. To determine the relative
differences of change in perspective amongthe four agent conditions, a one-way ANOVA with condition (no agents, instructivist
only, constructivist only, both agents) as the factor was conducted and revealed a significant main effect for agent condition, F(3,
131)=3.74, p=.01. Post-hoc Tukey’s tests indicated that the constructivist-only condition elicited the most change in perspective
(M=.80) and was significantly greater than both the instructivist-only condition (M=.47) and the no-agent conditions (M=.44) ,
but was not significantly greater than the both-agents condition, which ranked second in overall change in perspective (M=.63).

Self-reported reflection. The two-factor MANOVA revealed a main effect for the constructivist agent, indicating that when
the constructivist agent was present, participants reported reflecting less (/=2.24), than when it was absent =2.43), F(1,
131)=4.73, p<.05. There were no significant differences between high and low performers on self-reported reflection.

Underlying pedagogy of instructional plan. The two-factor MANOVA indicated a main effect for the constructivist agent,
F(1,131) =11.28, p=.001, where the presence of the constructivist agent was related to participants developing more
constructivist-oriented instructional plans ¢#=6.12) than when it was absent (##=4.47). While there was not a statistically
significant main effect for the instructivist agent, there were numerical differences showing that its presence was associated with
lower scores (4=4.92) than its absence (=5.72), indicating its positive relation to an instructivist underlying pedagogy. An
independent t-test also showed that high achievers developed plans that were significantly more constructivist =6.08) in
approach than low achievers (M=4.29). The overall mean for the underlying level of pedagogy for all participants was M=5.35,
SD=3.01.
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Attitude  Attitude was analyzed through a repeated-measures two-factor MANOVA, with disposition, self-efficacy, and
perceived instrumentality as the dependent measures, each assessed both before and after working in MIMIC, and with the
instructivist agent and the constructivist agent as the two between-subject factors.

Disposition regarding instructional planning. The two-factor repeated-measures MANOVA indicated a main effect for the
presence of instructivist agent F(1, 128)=3.46, p<.05, revealing that when the instructivist agent was present, participants had
significantly lower dispositions regarding instructional planning (M=.54) than when the instructivist agent was absent (M=.75).
Overall, participants’ disposition toward instructional planning was generally positive (where 1 represents negative, 0 represents
neutral, and 1 represents positive), both before (M=.63) and after (M=.58) working within MIMIC.

Self-efficacy. The two-factor repeated-measures MANOVA revealed a main effect for time of assessment, showing that
participants overall increased in self-efficacy (M=5.46 vs. M=6.01) as a result of MIMIC, F(1,128)=12.54, p=.001. There were
no significant main effects or interactions for the presence or absence of the constructivist and instructivist agents. As would be
expected, self-efficacy was highly related to participants' prior experience with instructional planning. Those participants with
high experience writing lesson plans (3, 4, 5) as compared to those with low experience (1, 2; where 1=no experience and 5=very
much experience), had significantly higher self-efficacy both before (M=6.40 vs. M=4.91), (133 ) = 4.06, p<.001, and after
(M=6.62 vs M=5.63), (133)=3.11, p=.001, using MMIC.

Perceived instrumentality. The two-factor repeated-measures MANOVA did not show any significant main effects or
interactions. Participants’ perceived instrumentality was M=4.11 for the pre-test, and M=4.18 for the post-test, indicating that
they believed instructional planning to be slightly more important than “very important” both before and after the use of MIMIC.

Performance Performance was analyzed through a two-factor MANOVA, with each of the four sub-scores and the total
score as the dependent measures, with instructivist (present, absent) and constructivist (present, absent) as the two between-
subject factors. Results revealed no main effects or significant interactions for the total performance score or each of the four sub-
scores. The total performance score ranged from 4-20, with the overall average of M=13.71, SD=4.10. Descriptive statistics for
the sub-scores were as follows: goals/objectives --M=3.38, SD=1.32; procedure-- M= 3.30, SD 1.10; assessment -- M=3.26,
S§D=1.29; and, holistic -- M=3.23, SD=1.14. Based on the total performance score, participants were categorized as high
performers if they scored in the top quartile (total score of M=16 and above), and low performers if they scored in the bottom
quartile (total score of M=10 and below).

Agent value Agent value was assessed in several areas, as listed below.

Enjoyment in working with agent. Participants tended to enjoy working with both agents (M= 2.63 for instructivist agent and
M=2 .64 for constructivist agent), where 2="A little” and 3="Very much.” A non-significant t-test of the two groups (those with
constructivist present versus those with instructivist present) revealed that participants reported finding both agents to be equally
enjoyable. Attending to agent. Participants tended to pay attention to both agents (M= 3.05 for instructivist agent and M=3.21 for
constructivist agent) where 3= “usually” and 4="always”. A non-significant t-test of the two groups revealed that participants
reported paying relatively equal attention to both agents. Usefulness of agent. Participants tended to report that both agents were
useful (M=3.02 for instructivist agent and M=3.08 for constructivist agent) where 3="useful” and 4="very useful”. A non-
significant t-test of the two groups revealed that participants reported finding both agents equally useful. Agreement with agent.
In terms of whether participants agreed with the agents’ advisements, answers were coded as yes=1 and no=0, and results show
that participants tended to agree with both of the agents’ suggestions, M=.67 for instructivist and M=.84 for constructivist. A non-
significant t-test of the two groups revealed that participants reported not agreeing significantly more or less with either agent.

Discussion

Overall, the results indicate that the presence of the constructivist pedagogical agent affected pre-service teachers’
metacognitive awareness of instructional planning in multiple ways: through a change in perspective, less reported reflection, and
through the underlying pedagogy of their instructional plans.

It is speculated that increased awareness about instructional planning would lead to a richer and more comprehensive
understanding of the planning process, leading pre-service teachers to develop an appreciation for the process. As stated by
Marton and Booth (1997),“of prime interest is the variation in the ways in which people are capable of experiencing various
situations or phenomena. If one becomes aware that something is in a certain way, they also become aware that it could be in
some other way” (p.207). Eventually, it would be expected that this change in perspective and understanding of the depth and
complexity of instructional planning could lead to better performance and/or increased intrinsic motivation related to the task.
The presence of the constructivist agent tended to change participants’ perspective toward instructional planning. Although
participants had been introduced to the constructivist approach as part of the course in which they were enrolled, it still may have
been experienced as a novel and unique approach. Given that some pre-service teachers describe instructional planning
negatively, using adjectives such as “boring,” or “tedious” (Kitsantas & Baylor, 2001), the constructivist approach may have
been perceived as offering something new and providing more options for instructional planning. Further, the presence of the
constructivist pedagogical agent could have been perceived to highlight more appealing elements of instructional planning (such
as a student-centered focus or responsibility of the learner).

While the two-agent condition (given that it had the constructivist agent present) was more transforming than the instructivist
only or no agent conditions, it was not found to lead to a significantly greater change in perspective than the other three agent
conditions, as was predicted. The fact that the presence of two agents simultaneously was not perceived as the most transforming
in terms of a change in perspective could be an issue of cognitive load. As Sweller and colleagues suggest (Sweller, van
Merrienboer, & Paas, 1998) “less is best” in learning situations, indicating that in this case the learners may be too focused during
problem solving to process suggestions from multiple agents.
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The finding that the presence of the constructivist agent led to less reflection seems at first incompatible with the finding that
the constructivist agent led to a greater change in perspective. However, when the constructivist agent was present, perhaps
participants were focusing their attention on its ideas/suggestions rather than reflecting on their own cognitive processes. In other
words, it seems viable that the presence of constructivist agent facilitated pre-service teachers to think more (i.e., change
perspective), but not necessarily to reflect more. While there is strong evidence that reflection during instructional activities is
important (Chi & VanLehn, 1991; VanLehn, Jones, & Chi, 1992), there is less information regarding the relative value of
reflection as compared to awareness. Future research should include an open-ended follow-up question to determine what pre-
service teachers actually meant by reporting less reflection.

The presence of the constructivist agent was also associated with participants’ developing more constructivist-oriented
instructional plans, reflecting a “trickle down” effect of the agent's pedagogical beliefs to the participants. Although there was not
a main effect where the presence of the instructivist agent was related to lower underlying pedagogy score (thus indicating a more
instructivist-oriented underlying pedagogy in the instructional plans), there were numerical differences showing that the presence
of the instructivist was associated with lower scores in this area, indicating that in both cases (presence of instructivist and
presence of constructivist) the pre-service teachers internalized the agent’s suggestions and translated them in their instructional
plans.

Overall, the agents were perceived by the pre-service teachers to be valuable as mentors. Participants reported neither agent to
be “better” or “worse” in any of the following aspects: enjoyment of working with agent; paying attention to agent; perceived
usefulness of agent; and, credibility of agent. Further, the pre-service teachers who received both agents were equally split as to
which agent made them think the most, which thought the most like them, and which of the two agents they would choose to
assist them (if could choose only one). Agents were rated as equally useful, they also were paid equal attention, and were equally
enjoyable with which to work.

While there were no explicit differences between the agents in terms of value, there were differences in the effect of the agents on
attitude. Contrary to what was hypothesized, it was found that the presence of the instructivist agent led participants to report
significantly lower dispositions regarding instructional planning. Given that the instructivist agent represents a systematic
approach, perhaps students felt it was too prescriptive, and made the instruction and/or planning process seem tedious or boring.
While there were no main effects on self-efficacy for the presence of the agents, self-efficacy increased for participants using the
MIMIC system, suggesting a practice effect. A reason that may explain why there were no effects of the agents on perceived
importance of instructional planning could be that participants started with already-high ratings (rating it on average as slightly
more important than “very important”).

There were no main effects of the agents’ presence for the overall performance score which was expected given that related
research has not provided evidence that animated agents improve learning (Dehn & van Mulken, 2000). Further, the MIMIC
agents provided suggestions regarding the underlying pedagogic rationale for different aspects of the planning process, not
solutions. While these advisements were content-specific, they did not specifically prescribe or show the students exact
implementation.

In terms of the overall implications, there is preliminary evidence to suggest that the exposure to constructivism as an
instructional planning process adds richness, diversity, meaning and interest. While the instructivist approach adds substance and
structure to the process, it may negatively affect disposition. If only one perspective could be provided to enrich their awareness
of instructional planning, exposure to the constructivist approaches may be most beneficial, especially if the pre-service teachers
already have a strong foundation in instructivist approaches to instructional planning.

Future research could implement the study with more advanced pre-service teachers or instructional designers, to determine
how the agents impact them in terms of awareness of and attitude towards instructional planning. Another way to explore a
change in awareness could be through including epistemology profiles to determine if pre-service teachers epistemic beliefs
change as a result of using the system. The role of reflection needs to be further investigated through more open-ended questions
and to systematically evaluate the agents for their self-regulatory features to determine what promotes monitoring and evaluation
and how they relate to what the participant terms “reflection.” Cognitive load as an explanation for the impact of two agents
needs to be further examined with more advanced students, who may be able to better manage receiving advisements from
multiple agents.

Overall, this study validated the effectiveness of an agent-based approach as a research process to investigate teaching and
learning by simulating human-like mentoring via pedagogical agents (Baylor, in press). The instructivist and constructivist
agents within MIMIC provided an indirect and meaningful way to investigate students’ affect and beliefs toward instructional
planning.
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Abstract

The Instructional Planning Self-Reflective Tool (IPSRT) and the Constructivist Planning Self-Reflective Tool (CPSRT) were
developed 10 facilitate self-regulation during instructional planning for pre-service teachers. We developed the IPSRT tool to
promote the adaptation of traditional instructional planning methods and the CPSRT tool to promote the use of effective
constructivist planning principles for pre-service teachers. This paper will present the two tools and provide suggestions based
on empirical research for instructors of teacher preparation programs on how lo assist pre-service and in-service teachers to
become self-regulated instructional planners.

Introduction

Instructional planning is a key element of the teaching process. Teacher preparation programs spent a significant number of
hours instructing pre-service teachers how to write effective instructional plans. Two major theoretical perspectives, the
instructivist and the constructivist approaches to instructional planning, are implemented by colleges of education to prepare
future teachers. However, writing an instructional plan for a specific student population requires more than knowing the essential
elements that constitute an effective instructional plan. It requires the teacher to use self-regulatory processes, especially self-
monitoring and self-evaluation that will enable him/her through reflection to tailor the instructional plan to the needs of the
particular group of students.

Description of the Two Tools
IPSRT (Instructional Planning Self-Reflective Tool)

We developed the Instructional Planning Self-Reflective Tool (IPSRT) based on both research on self-regulated learning
(e.g., Zimmerman, 2000) and the Reiser & Dick (1996) instructional planning model. It was designed to facilitate teachers’ self-
monitoring and self-evaluation during instructional planning. See Baylor, Kitsantas & Chung (2001) for the complete tool.

The major headings for the IPSRT were determined according to the Reiser & Dick (1996) instructional model: instructional
goal, objectives, materials/preparation, learner characteristics, procedure, and assessment. Under the heading for objectives, there
are specific subheadings for the four basic components of an instructional objective: audience, behavior, condition and degree.
Under the heading for procedure, listed are the six subheadings of instructional elements: motivating students, informing students
of objectives, helping students recall prerequisites and presenting information and examples, providing practice and feedback and
summarizing the lesson. These are considered the necessary steps for developing instructional activities. An additional section
was added for users to self-evaluate the quality of the overall instructional plan. Under each subheading, the IPSRT consists of
questions with prompts to remind the users of what should be included in a traditional instructional plan.

We initially tested the IPSRT with 175 pre-service teachers, who were enrolled in seven sections of an “Introduction to
Educational Technology” course and used the IPSRT tool to construct several instructional plans. These pre-service teachers
were asked what was helpful about using the tool for instructional planning. Eighty-percent of participants reported that the
IPSRT was useful for self-monitoring, 75% stated it was useful for self-evaluation, and 25% mentioned that it was beneficial for
organization (Baylor, Kitsantas & Chung, 2001). Given that the IPSRT
was developed specifically for self-monitoring and evaluation, the results supported its value as a cognitive tool in these two
areas.

The Constructivist Planning Self- Reflective Tool (CPSRT)

We designed the Constructivist Planning Self-Reflective Tool (CPSRT) on the basis of research on self-regulated learning
(Zimmerman, 2000) in association with the constructivist approach to instructional planning (Jonnasen, 1999). It was developed
as a “Learning Support Plan” to support pre-service teachers in defining the key characteristics of an effective constructivist
learning environment. See Kitsantas, Baylor & Hu (in press) for the complete tool.

It is organized according to three phases. The first phase “Before” (for activities prior to the implementation of instruction),
includes the instructional purpose, and defines learning activities with both required and desirable characteristics. The required
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characteristics of learning activities refer to constructivist features such as the importance of cognitive activity and the focus on
the learning process as opposed to acquiring specific knowledge. The desirable characteristics contain the attributes such as ill-
structured tasks, definition by learner and the social environment for the activities. The second phase “During” (for activities
during the implementation of instruction), describes the role of the student and the instructor, e.g., students should be active in the
learning process, students should take the major responsibility for their learning, and teachers act as facilitators of the learning
process. The third phase “After” (for activities following the instruction), comprises the assessment of students’ learning, which
also emphasizes the activity-based nature of the constructivist approach by examining if the assessment measures the
instructional goals and involves some sort of performance by the learner. This tool does not specify what needs to be included in
the instructional plan, but rather provides suggestions for consideration within the constructivist framework.

We tested the CPSRT tool with approximately 150 pre-service teachers, who were registered in eight sections of an
“Introduction to Educational Technology” course. The results of the evaluation show that this tool is constructive for self-
evaluation, organization, monitoring, and cognitive flexibility. Thirty eight percent of participants reported that the CPSRT was
useful for monitoring, 38% stated it was convenient for self-evaluation, and 33% mentioned that it was effective for organization,
and 31% commented that it is beneficial for cognitive flexibility (Kitsantas, Baylor & Hu, in press). As compared to the IPSRT,
the CPSRT is valuable for promoting cognitive flexibility (Baylor & Kitsantas, 2001), which is a critical component for the
constructivist planning approach.

Recommendations for use
Based on empirical research, the following recommendations are presented for instructors using the two tools for instructivist
and/or constructivist approaches to instructional planning.

IPSRT is useful for pre-service teachers who have limited experience in teaching because it provides them with systematic
procedures to follow.

Pre-service teachers may not be very familiar with the instructional elements that are necessary for an effective instructional
plan. The IPSRT is good for traditional instructional planning because it is well structured, and the organization provided by the
IPSRT tool is consistent with the step -by -step nature of traditional classroom instruction. The IPSRT can serve as a checklist for
inexperienced pre-service teachers to make sure that they have included all the necessary instructional elements of a instructional
plan.

The IPSRT includes a number o questions with check boxes for the pre-service teacher to review whether each area is
covered in his/her current instructional plan. For example, when writing an instructional plan, pre-service teachers do not always
include the four major components of instructional objectives. The questions in the objective part of the IPSRT tool not only
remind the users of these critical sections of an instructional objective but also give pre-service teachers a recap on the important
characteristics of these elements. See the following excerpt:

OBJECTIVE(s):
e  Are all four of the following components present for each objective?
Q yes Ono
1. Audience
e Does this component state who will be doing the performance? O yes Ono
2. Behavior
e Is the behavior measurable and observable? Q yes Ono
3. Condition
e s the context for the behavior specified? O yes Ono
4. Degree
e Does this component clarify how well/to what extent the performance must be done?
Q yes Qno

The IPSRT tool is especially helpful when pre-service teachers are concerned or having difficulty with writing instructional
plans. Instructors of pre-service teachers can provide the IPSRT tool as a job aid for their in-class or take-home instructional
planning practice. With the tool in their hands, the instructor can review the instructional elements with the pre-service teachers
and then explain how they can use the tool to monitor and reflect on their own instructional plan composition. Once they
understand how to use the tool, they should be able to focus on the content of the instructional plan instead of unnecessarily
worrying about missing any instructional elements in the structure. Further, it has been shown that the use of the IPSRT is best
introduced and used prior to introduction of the CPSRT to serve as a strong foundation in systematic methods of instruction
(Baylor & Kitsantas, 2001).

The IPSRT enhances pre-service teachers’ intrinsic motivation for instructional planning

Pre-service teachers often have limited knowledge and skills writing instructional plans, and are much less confident than
experienced teachers. We found in an experimental study with the IPSRT (Kitsantas & Baylor, in press) that pre-service teachers
tend to have negative attitudes initially about instructional planning. During the experiment with 175 pre-service teachers,
partially designed to assess the pre-service teachers’ dispositions towards instructional planning, participants were asked to list
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two adjectives to describe their thoughts regarding instructional planning. We found that p articipants who did not use the IPSRT
were slightly negative towards instructional planning whereas participants who used the IPSRT were positive. Some of the
positive adjectives used by the participants were “organized,” “helpful,” “important,” while some of the negative adjectives were
“time-consuming,” “‘tedious,” “boring,” This finding is a powerful empirical evidence of the positive effect of using the IPSRT
tool to improve pre-service teachers’ disposition towards instructional planning.

Pre-service teachers’ self-efficacy, defined as the degree to which they feel competent in writing an instructional plan, is also
affected by the use of the IPSRT. Pre-service teachers that initially reported high self-efficacy beliefs to write an instructional
plan, following use of the IPSRT, realized that instructional planning is a far more complex activity than they originally thought.
On the other hand, pre-service teachers initially reporting low self-efficacy beliefs to write an instructional plan, felt more
confident after using the IPSRT (Kitsantas & Baylor, in press). These findings suggest that this tool serves as a reflective
mechanism for high self-efficacious learners who believe that they have the skills to write effective instructional plans, and
enhances the motivation of those who believe that they lack the skills to succeed in this task.

With the IPSRT tool serving as a job aid or cognitive tool, pre-service teachers may expend more mental effort to writing the
content of the instructional plan, allowing for the development of more effective and creative instructional plans. Furthermore,
the improvement in their performance in instructional planning as well as the self-evaluation conducted by pre-service teachers
using the IPSRT will positively reinforce the pre-service teachers, and may make them feel more confident and motivated in
carrying out this task in the future.

The IPSRT promotes a greater metacognitive awareness of the complexity of instructional planning

The IPSRT is also beneficial to pre-service teachers because it functions as a guide for users to monitor and evaluate their
performance, thereby improving metacognitive awareness. The prompt questions in each subheading help the pre-service
teachers examine the adequacy, clarity and accuracy of their instructional plan content.

From a micro-perspective, pre-service teachers may have difficulties applying the necessary skills within each instructional
planning phase (e.g., writing objectives, formulating test items). From a macro-perspective, pre-service teachers do not always
understand how the phases are interrelated and interconnected in the process of instructional development. Frequently pre-service
teachers see the process as incremental (e.g., the individual phases or tasks) and fil to see the global aspect of the overall
planning model. For example, when evaluating their objectives with the IPSRT, it guides them on the micro level in writing
learning objectives using the four components such as audience, behavior, condition and degree, while at the same time relating
this particular micro-level part to the macro-level structure of instructional goal section by asking “Does each objective derive
directly and logically from one of the instructional goals?" Pre-service teachers improve their critical thinking skills by
alternating between the two levels. Therefore, the IPSRT is designed to facilitate the use of self-regulation strategies from both
the macro and micro perspective, listing specific strategies within each component of the instructional plan and strategies referred
to the overall connectivity and holistic value of the instructional plan respectively.

The CPSRT provides exposure to constructivist methods of instruction for pre-service teachers.

Constructivism represents a very different approach to instructional planning. Most of the pre-service teachers are novice to
the constructivist principles about instruction. The structure of the CPSRT tool and the prompt questions in each phase are
representative of typical constructivist instruction characteristics. The CPSRT can thus figuratively serve as a “menu of ideas” for
inexperienced pre-service teachers to select appropriate instructional elements of a constructivist instructional plan. Not only does
the CPSRT provide exposure to constructivist methods, but also it was found to facilitate self-efficacy in the process (Baylor &
Kitsantas, 2001). .

The following excerpt illustrates that in a constructivist approach learners need to be cognitively active and take
responsibility for the learning process whereas the instructor should try to facilitate the learning process instead of directly
imparting knowledge.

Role of Student

®  Are the students . .
o  Engaged and cognitively active? [3 Yes [3J No

o Taking responsibility for learning? [J Yes [J No
Role of Instructor

e Is the instructor
o Facilitating learning rather than directly teaching?
OYes ONo
o Encouraging student ownership of the process? [J Yes [J No

The CPSRT promotes cognitive flexibility, a key component of the constructivist approach
In contrast with the IPSRT tool, which provides a checklist for necessary elements of a instructional plan, the CPSRT tool

offers a reservoir of suggestions from which users can choose (Baylor & Kitsantas, 2001). The prompt questions in this tool do
not provide definitive answers, but rather offer a space for users to expand their creativity and imagination within the framework
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of constructivist principles. The flexibility provided by the CPSRT tool is consistent with the less-structured and activity-based
characteristics of the constructivist instruction.

The following excerpt about learning activities illustrates the flexibility of the CPSRT tool. An activity will be considered
desirable for constructivist learning if any or all of the boxes are checked. The list of the check box questions provides various
options for the user to choose or/and build upon. Pre-service teachers will not feel limited by having to come up with only one
specific type of activity. Instead, they conveniently have a list of different types of appropriate characteristics for the instructional
activities,

Desirable Characteristics
Are the activity(ies):

e [ll-structured tasks? 01 Yes 00 No

e Complex?d Yes 0[O No

e Multi-disciplinary? O] Yes 01 No

¢ Involving cognitive conflict? O Yes 0] No

¢ Including discussion and/or collaboration? [ Yes [ No
Conclusions

We found that the two tools improve instructional planning performance for plans developed according to the systematic
(IPSRT) and constructivist (CPSRT) approaches (Baylor & Kitsantas, 2001). Further, anecdotal evidence of the value of the
tools includes comments from the undergraduate pre-service teachers who, after using the tools, wondered why they were not
provided earlier in the course!

While both tools assist in dl phases of instructional planning, they place a strong emphasis on assessment. Given that
assessment is strongly emphasized as a critical factor in teacher-education programs, these tools encourage pre-service teachers
to seriously consider assessment, the last phase of the instructional plan. For example, the IPSRT assists them to monitor and
self-evaluate their assessment procedures, e.g., does the assessment reflect the objectives of the instructional plan? The CPSRT
similarly requires them to directly link the assessment to the instructional purpose and involve the learner in appropriate
performance(s).

Overall, the IPSRT and the CPSRT are useful cognitive tools for pre-service or possibly in-service teachers to promote the
effectiveness of their instructional planning in a self-regulated approach. If utilized appropriately, these tools can bring about
increased motivation, intellectual challenge, reduced workload, and improved performance for both pre-service and in-service
teachers.
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Abstract

In 1999, the University of West Florida launched an online Instructional Technology master’s program. Students enrolled in
this online program can be divided into two groups: 1) “local” students who, for various reasons, prefer the online courses, and
2) students at a geographical distance. The purpose of this study was to identify factors influencing the satisfaction of these
students with the online courses. A second purpose was to ascertain any difference in satisfaction levels between the two groups.
The Biner instrument (1993) was modified to accommodate questions relating to online courses. Fifty-two respondents from a
sample of 200 participants completed the online survey. The results indicated student satisfaction in online courses is influenced
by three constructs: instructor variables, course management, and technical issues. The statistical analysis did not reveal
significant differences in satisfaction between the two groups. However, when the researchers compared the differences in
distribution of responses berween the two groups, some interesting differences were found.

Introduction

Distance learning is defined as instruction where “students and teachers are separated by distance and sometimes by time”
(Moore & Kearsley, 1996, p. 1). Many higher education institutions today are either offering online courses and degree programs
or are planning such initiatives. In 1997-98, 34% of postsecondary educational institutions offered distance education courses
and 20% planned on offering distance courses by 2000. Of these institutions, 77% indicated they used the Internet as one of
many instructional delivery modes (National Center for Education Statistics [NCES], 1999). Many universities now offer a wide
range of online courses and degree programs (Laws, 1996). For example, in 1994-95, 51% of postsecondary educational
institutions in the U.S. offered more than ten distance education courses; only 4% did not offer this type of courses (NCES,
1998).

Enroliment in these courses has increased dramatically in the 1990s (Neeley, Niemi, & Ehrhard, 1998). In the academic year
1994-95, formal online student enrollment was 758,640 (NCES, 1998). By 1997-98, that number had increased to 1,661,100
(NCES, 1999). The growth in distance education is largely credited to the availability of technology -enhanced instruction
(Hobbs & Christianson, 1997).

Historically, retention of distance leamners has been problematic with dropout rates disproportionably high compared to
traditional course settings (Richards & Ridley, 1997; Wetzel, Radtke, & Stern, 1994). A dropout rate of 30 to 50 percent was not
uncommon (Moore & Kearsley, 1996). Students may experience feelings of isolation in distance courses compared to prior face-
to-face educational experiences (Shaw & Polovina, 1999) because of limited contact with instructors and fellow students. The
result of this isolation can be unfinished courses or degree programs (Keegan, 1990).

Student satisfaction in traditional learning environments has been overlooked in the past (Astin, 1993) and has not been
explored sufficiently (DeBourgh, 1999; Navarro & Shoemaker, 2000). Student satisfaction has also not been given the proper
attention in distance learning environments (Biner, Dean, & Mellinger, 1994). Many current distance leaners are ‘“‘non-
traditional students”—adults who have important commitments such as raising a family and maintaining full-time employment
(Richards & Ridley, 1997). Non-raditional learners may differ from traditional leamers in reporting satisfying experiences.
According to Donohue and Wong (1997), further research should be conducted to investigate causes of satisfaction in non-
traditional students. Richards and Ridley (1997) also suggest further research is necessary to study factors affecting student
enroliment and satisfaction.

Prior studies in classroom-based courses have shown there is a high correlation between student satisfaction and retention
(Astin, 1993; Edwards & Waters, 1982). Studies in which distance leamers were the target population have yielded similar
resuits (Bailey et al., 1998).

Many studies comparing distance education to traditional face-to-face instruction have focused on factors such as attrition,
effectiveness, locus of control, different media, and student achievement (Bailey, Bauman, & Lata, 1998; Navarro & Shoemaker,
2000; Richards & Ridiey, 1997; Sankaran, Sankaran, & Bui, 2000; Schutte, 1996; White, 1999; Wideman & Owston, 1999).
However, research comparing “local” distance learners (those who could attend on-campus classes) to students who are
geographically “distant” is limited.

In August of 1999, the University of West Florida (UWF) launched an online Master of Education degree program in
instructional technology. Faculty members who teach these online courses employ a full complement of tools and strategies.
Students enrolled in this online program can be divided into two groups: 1) local students, and 2) students at a geographical
distance. The purpose of this study was to identify factors influencing the satisfaction of these students with the online courses.
A second purpose was to identify any difference in satisfaction levels between the two student groups.
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Review of Literature
Student Satisfaction

Most college students spend considerable time, money, and effort in obtaining a quality education and perceive their

postsecondary educational experiences as being of high value (Knox, Lindsay, & Kolb, 1993). Satisfaction is an important
“intermediate outcome” (Astin, 1993, p. 278). Student satisfaction is important because it influences the student’s level of
motivation (Chute, Thompson, & Hancock, 1999; Donochue & Wong, 1997) which is an important psychological factor in student
success (American Psychological Association [APA], 1997). Bean and Bradley (1986) found student satisfaction has a
significant effect on performance. Conversely, performance does not affect student satisfaction.
According to experts, satisfaction is a good predictor of academic success (Donohue & Wong, 1997) and retention (Astin, 1993;
Edwards & Waters, 1982). Elliott (1999) notes postsecondary educational institutions must retain existing students in order to
achieve the goal of maximum growth. Therefore, educational institutions must focus on student satisfaction in order to increase
retention (Astin, 1993). A postsecondary educational institution may also use student satisfaction as one measure of its success
(Knox et al., 1993).

Student satisfaction can be defined as the student’s perception pertaining to the college experience and perceived value of the
education received while attending an educational institution (Astin, 1993). However, a problem exists with measurement of this
important outcome (Williams & Ceci, 1997). Course evaluations, which usually intend to measure the student’s satisfaction with
a course, may not be valid instruments. For example, in a study students rated the instructor’s content knowledge based on
perceptions of enthusiasm and on presentation style. They rated the course based on how much they thought they had learned,
which did not actually correlate with the amount they had learned. The researchers also reported the overall course rating was
strongly correlated with the final grade received in the course. Despite these problems, surveys administered to distance learners
after a course has been completed can give evaluators valuable information pertaining to satisfactory or unsatisfactory aspects. In
turn, this information can then be used to improve the course or program (Chute et al., 1999).

Distance Education )

Many advantages and disadvantages exist for distance learners. A key advantage is convenience and flexibility for learners.
This is particularly true for adults who must schedule coursework around family and career obligations. Distance education
courses are often self-paced. With the use of asynchronous communication tools, learners have access to content, instructors and
classmates at all hours (Belanger & Jordan, 2000). Another advantage for online learners is they have more time to reflect and
formulate their responses in chat rooms or threaded discussions compared to learners in a classroom-based course (Moore &
Kearsley, 1996). This particularly benefits students who may be reluctant to speak in a classroom setting.

Students with limited access to higher educational opportunities also benefit from distance education. Learners who live in
remote or rural areas or who are restricted in mobility can access online courses. Others may need access to specialized courses,
degree programs, or professional certificates not available in the area in which they live. Some students may not want to attend
the local colleges or universities, and distance education gives them a choice of institutions to attend. Another advantage
includes the increased access to experts in the field via telecommunications (Belanger & Jordan, 2000; Hara & Kling, 2000).

Disadvantages for the learners are loss of direct interaction with the instructor and possible loss of motivation to complete the
course or program (Belanger & Jordan, 2000). When students are not familiar with the technology used in the course, it can be
difficult for them to catch up with the rest of the group (Vrasidas & Mclsaac, 1999). It can also be difficult to enable effective
group collaboration and discussion. Access to resources such as the campus library can be problematic as well. In addition, the
potential for disruptive technical problems is an important factor (Belanger & Jordan, 2000).

Software programs used to facilitate collaborative learning have been used successfully in online courses. Navarro (2000)
reports many students are highly satisfied with online courses. Hiltz (1993) reports that communications software increased the
quality of instruction, raised students’ level of motivation due to greater access to instructors, and increased their satisfaction with
outcomes. Powers, Davis, and Torrence (1999) also report high student satisfaction with their level of involvement in a graduate
instructional technology course.

In a study by Bower and Kamata (2000), 84% of students indicated they were highly satisfied or satisfied with their online
courses experience. Richards and Ridley (1997) found the majority of students who completed online courses were satisfied with
their experiences and rated courses comparable to classroom-based course. In a study comparing an online and traditional
introductory psychology course, researchers found students in the online course were satisfied with the course and rated the
communication with the instructor as better than in a classroom-based course. However, the students in the classroom-based
course indicated they were overall more satisfied than students in the online course (Maki, Maki, Patterson, & Whittaker, 2000).

Some studies have reported decreased student satisfaction in online courses. Online students have reported needing to work
harder in an online course compared to a course in the traditional setting (Maki et al., 2000). Students have also reported anxiety,
confusion, and frustration with online courses (Hara & Kling, 2000). Some students reported feeling isolated and they had
problems overcoming the distance (Wegerif, 1998).

Factors Contributing to Student Satisfaction
In traditional settings, areas associated with student satisfaction are student characteristics, quality of relationships with
faculty, curriculum and instruction, student life, support services, resources, and facilities. A study with undergraduate students
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by Astin (1993) identified the following factors as most important: contact time with faculty members and administrators,
availability of career advisors, student social life on campus, and overall relationships with faculty and administrators. Bean and
Bradley (1986) concluded the best predictors of student satisfaction are academic integration, institutional fit, quality and
usefulness of education, social life, and difficulty of program.

The instructor is the main predictor in course satisfaction (Finaly-Neumann, 1994; Williams & Ceci, 1997). Student
satisfaction is highly correlated with the performance of the instructor, particularly with his or her availability and response time
(DeBourgh, 1999; Hiltz, 1993). Instructors must be available if students have questions and must be flexible (Moore & Kearsley,
1996). The instructor not only becomes a facilitator of learning but also a motivator for the student.

The instructor’s feedback is a key factor in satisfaction with the instructional environment (Finaly-Neumann, 1994).
Feedback on assignments must be given in atimely manner to keep learners involved and motivated (Smith & Dillon, 1999).
Communication must be on a regular basis (Mood, 1995). Otherwise, students can experience a great level of frustration (Hara &
Kling, 2000). Distance learners can experience feelings of isolation, and high levels of frustration and anxiety if communication
and interaction between the different parties are lacking (Mood, 1995).

Mood (1995) reports that course goals and objectives should be clearly communicated to the students at the beginning of the
course. If students know what is expected of them, their levels of anxiety can be reduced. Instructors should encourage student
participation, provide updated information, and monitor student progress. Students should also have opportunities to become
self-directed learners and structure their own learning experiences (Wegerif, 1998).

Students must have access to reliable equipment (Belanger & Jordan, 2000). Students with limited access are at a
considerable disadvantage to learners who have unlimited access (Wegerif, 1998). Access is one of the most important factors
influencing student satisfaction (Bower & Kamata, 2000). Online learners must be familiar with the technology used in the
course in order to be successful (Belanger & Jordan, 2000). Students who experience frustrations with technology in a course
report lower satisfaction levels (Chong, 1998; Hara & Kling, 2000).

Navigational components are also important issues in the online environment. Leamers should be able to move within the
course Web site without getting lost (Aggarwal, 2000). Hyperlinks must work properly or students will experience frustration
(Harrison, 1999).

Learning environments in which social interaction and collaboration are allowed and encouraged lead to positive leaning
outcomes (APA, 1997). Collaborative leamning tools can improve student satisfaction in the online learning environment (Bonk,
1998; Gunawardena & Zittle, 1998). These tools allow for group work and immediate feedback. Students are able to share
viewpoints and discuss them with one another in a virtual environment, thereby gaining insights and perspectives they otherwise
would not have been exposed to. This type of environment allows for social interaction and creates meaningful, active learning
experiences (Bonk, 1998).

Methodology
The University of West Florida was founded in 1963 and is located in the Florida Panhandle. The main campus is located in
Pensacola, Florida. In 1993, the Fort Walton Beach campus was established approximately 50 miles east of Pensacola. The
university offers many courses utilizing two modes of distance learning including online courses and interactive video courses.
Total university enrollment is approximately 9,000 students.
In 2000-01, the university’s total enrollment was 8,517 students. Graduate and doctoral students make up 16% of the student
body. The College of Professional Studies has 791 masters and doctoral students (University of West Florida, 2001).

Sample

Tll)xe sample used in this study was drawn from a pool of all graduate distance learners (507 students) at this university. The
researchers decided to split the population in two groups: “local” and geographical “distant” students. Zip codes of students’
residences were used to make the distinction between the two groups of students. A “local” student was defined as anyone with a
zip code starting with “325”. A “distant” student was defined as anyone with any other zip code. The use of this criteria resulted
of a sample of 363 “local” and 144 “distant” students. A total of 100 students were randomly selected from each of the two
groups.

Instrument

The Telecourse Evaluation Questionnaire (Biner, 1993) has a total of 42 questions. This instrument measures student
attitudes toward televised distance education and addresses three factors: (1) instruction and instructor, (2) technology, and (3)
course management. With permission, the researchers modified the survey to address issues related to the online environment and
student satisfaction. In order to eliminate neutral responses, participants were asked to indicate their level of satisfaction on a 4-
point Likert scale ranging from “I = strongly disagree” to “4 = strongly agree.” The researchers added several questions relating
to general information such as age, major, final course grade, hours per week spent on the course, and Internet access issues. The
researchers also added four open-ended questions, asking the most and least satisfying aspects of the course, eason for
enrollment, and factors that could improve student satisfaction. Because this survey was significantly modified to adapt the
technology used in Web-based courses, the researchers performed a reliability analysis after the data collection phase.
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Data Collection .
The online survey was constructed and uploaded to a server. A personalized email was sent to the participants with

instructions on accessing and completing the survey. The researchers provided participants with the purpose of the research, a
statement addressing confidentiality and voluntary participation, and contact information of one of the researchers. Initially, the
return rate was 21.5%. After six days, all participants were reminded via e-mail to complete the survey, which resulted in a final
response rate of 26% (52 participants).

Data Analysis

The data was examined for statistical assumptions (e.g. sample size and missing data, linearity, multicollinearity, singularity,
univariate and multivariate outliers). None of the cases had missing values. Each group was examined separately for outliers.
Examination of the scatterplots revealed no univariate outliers. A Mahalanobis distance test, ? 2=02.46 at p < .001, was
performed and no multivariate outliers were detected. In order to examine for linearity, several bivariate scatterplots were
generated and examined. All of the scatterplots revealed abnormalities between the variables due to the instrument being a 4-
point Likert scale.

The Pearson correlation coefficients were examined in a correlation matrix in order to determine if multicollinearity existed.
Many correlation coefficients exceeded .50 and the highest correlation coefficient detected in this matrix was .91. The
collinearity diagnostic demonstrated variance proportions were below .64 and this leads to the conclusion that no
multicollinearity existed between any of the dependent variables. Each dependent variable was an independent measure,
therefore ruling out singularity.

A confirmatory factor analysis was performed to subtract factors relevant to student satisfaction as identified in the literature

and to examine the construct validity of the satisfaction survey. The researchers expected six factors with high subscale loadings
for the online course satisfaction survey. An initial examination of the data revealed eight dimensions which had eigenvalues
greater than 1. The examination of the scree plot, however, indicated the instrument has only three components.
The factor loadings on the instructor/instruction satisfaction dimension were satisfactory and explained 50.12% of variance. The
other two components had several complex loadings. A possible explanation is students associated many of the course
management aspects with instructional issues and the online learners might have associated technology aspects with factors
outside the course. However, these results indicate the online course satisfaction survey is a true measure of satisfaction.

Descriptive measures were calculated for each item on the online course satisfaction survey. A t-test for independent samples
with an alpha level of .05 was performed to determine if differences in responses between groups were statistically significant.
The survey was then collapsed into six subscales: instructor, technology, course management, course Web site, interactivity, and
general issues. Respondents’ scores were summarized and divided by the number of questions in each of the subscales and a
multivariate analysis of variance (MANOVA) was performed. Then, the subscales where collapsed again without dividing the
computed scores in order to avoid losing variance and a MANOVA was performed a second time to detect statistically significant
differences between the two groups. The data analysis also involved open coding of qualitative data generated with the use of
open-ended questions.

Results and Discussion
The internal consistency reliability of the online course satisfaction survey was determined using the Cronbach alpha
coefficient. The overall reliability of the modified instrument was high (.97).

General Survey Responses

Fifty-two students who had completed at least one online course responded to the Web-based survey. Of the respondents,
69% were female. The majority of learners were between 40 and 49 years of age. All but two respondents were Education
majors. Most respondents (53.8%) lived within a 30-mile radius from a UWF campus. Twenty-one percent indicated they enroll
only in distance learning courses.

Half of the participants had taken only one or two online courses at the time of completion of the survey. .The participants
spent an average of 12 hours per week working on course activities. The hrge majority of participants (86.5%) accessed the
course materials from home.

Forty-six percent of the respondents indicated that they would have been able to take a course if it had not been offered
online. When asked why they enrolled in an online course, the majority of participants indicated availability and degree
requirements were the most important reasons, followed by convenience, and out-of-town travel during the semester. These
findings are consistent with results of previous studies, in which students’ reasons for enrolling in an online course were
convenience, the ability to take a course which would otherwise not have been available to them, or fulfilling degree or certificate
requirements (Bower & Kamata, 2000).

According to respondents, the three most satisfying aspects were acquisition or improvement of technology skills,
instructor’s support and responsiveness, and flexibility. The top two least satisfying aspects were lack of face-to-face contact
with the instructor and students, and heavy workload. When asked what would increase satisfaction in the online course, several
students responded that they could think of nothing, and they were satisfied and enjoyed the course. Some students indicated that
the university should ensure students have the necessary computer skills before allowing them into online courses.

o Y AVAILABLE
ERIC | % g BESTCOP

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

Overall online course experience

Eighty-four percent of respondents indicated they were satisfied with the online course. Fifty-six percent were more satisfied
with the online course than with a classroom-based course, and 73.1% were satisfied with the course workload. Eighty-one
percent stated they would enroll in another online course. Ninety percent were satisfied with their final grade, and 90% received
a final grade of “B” or higher.

Ninety percent of respondents strongly agreed or agreed with positive statements about their satisfaction with aspects of
online courses such as quality of lessons, instructor’s content knowledge, opportunities to participate, reliability of the
university’s server, course registration procedures, and external hyperlinks used in the course. Satisfaction with the instructor,
reliability of computer equipment, Internet connection, administrative issues, access to resources, and course web ste was
indicated by more than 80% of the respondents.

Less than 25% of respondents indicated dissatisfaction with instructor feedback and teaching methods, Internet
communication tools, availability of course mentor, Web site’s organizational structure, and personal familiarity of technology
tools used in the course. However, 58% did not agree there was more interaction between all involved parties in the online
course and 48% strongly disagreed or disagreed they participated more in the online course than in a traditional classroom
setting. In addition, 31% were not satisfied with the effectiveness of communication in the online course.

Differences Between Local and Distant Learners

The “distant” group consisted of more females than the “local” group: 81% and 61% respectively. Of “local” learners, 90%
lived within 30 miles from a university campus. None of the “distant” students lived closer than 31 miles to a campus and the
majority of this group (52%) lived between 31 to 100 miles from a campus. In the “local” group, 13% indicated they only
enrolled in distance education courses, whereas one third of individuals in the “distant” group were enrolled in only distance
learning courses.

None of the “local” students had taken more than nine online courses. In comparison, 20% of “distant” students had taken
more than nine of these courses. Almost two thirds of “distant” students and one third of “local” students would not have been
able to take the course had it not been offered online. The majority of “local” students spent more time working on the course.
Of “distant” students, 67% spent between one to ten hours per week working on the course, whereas 54.9 % of “local” students
spent more than ten hours.

The majority of “local” learners (45.2%) did not experience difficulties accessing the Internet. In contrast, the majority of
“distant” learners (42.9%) had problems between one to three times. Of students who answered what grade they had received in
the course, only two students received a grade C. These two students were “distant” students. All other students received a grade
B or better.

Overall online course experience

The statistical analysis revealed no statistically significant differences between the means of the two groups at the p < .05
level. The standard deviations are relatively minor. Variables with a correlation coefficient between .60 and .80 are considered to
have a strong relationship, whereas variables with a correlation coefficient between .80 and 1.00 have a very strong relationship.
In Group 1, there were six relationships with a correlation coefficient higher than .60; in Group 2, six relationships with a
correlation coefficient above .60 and nine relationships above .80 were detected.

When the researchers compared the differences in distribution of responses by percentages (“strongly disagree” and

“disagree” versus “agree” and “strongly disagree”) between the two groups, some interesting differences were found, “Local”
students were generally more satisfied than “distant” students with a few exceptions. “Distant” students disagreed far less with
the statement there was more interaction between all involved parties in the online course.
The “distant” group was also more satisfied with the online course compared to a classroom-based course. The technology used
in the course was more familiar to them and they were more satisfied with the use of threaded online discussions or forums. In
addition, they were slightly less negative about the statement they participated more in the online course than in a traditional
classroom setting and were slightly more satisfied with the instructor’s use of various teaching methods and techniques.

In general, “local” students were more satisfied with the opportunities given to them by the instructor to participate in the
course, the instructor’s communication skills, and the instructor’s organization and preparation. They also indicated the
instructor made them feel more like they were part of the class and belonged, and they were more satisfied with the instructor’s
encouragement. They agreed more with the statement the Web site was consistent and well designed and their Internet service
provider was reliable. Interestingly enough, they were slightly more satisfied with the university’s role in helping them get
started in the course and with the accessibility of departmental program personnel. The “local” students were also more satisfied
with their final grade in the course and with the quality of the weekly lessons.

Conclusions

Students in online courses face a number of obstacles. Online students who are geographically distant would theoretically
have more to overcome than those who live near the institution and have ready access to the instructor, peers, and physical
campus resources such as the library and computing center. This study found no statistically significant levels of satisfaction
between local leamers and truly distant leamers in online courses. Truly distant learners did not experience less satisfaction in
their online courses. Perhaps they experience more satisfaction than one would expect because they are accustomed to the
technology and the environment. Perhaps they have extra motivation because they have no choice: they would not otherwise be
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able to take the required courses for their program of study and are therefore content with the online environment. The only
alternative would be driving long distances to physical campuses to have the educational opportunities their local counterparts

take for granted. This issue certainly requires further investigation.
Interesting conclusions we might draw from learners’ responses to the open-ended questions are that the university should

consider more preparation of students for online environment. This could be in the form of policies and procedures, orientations,
and checklists of required equipment and skills. One thing an institution can provide for its distance learners is a handbook for
distance students with basic institutional information, policies and procedures, and technological skills and requirements (Hardy,
1999). This is particularly important for leamers who are being introduced to the online learning environment. Many of the
respondents in this study had completed only one online course.

According to the participants in this study, the limited face-to-face interaction was a drawback. Perhaps it would benefit the
students to schedule an in-person meeting at the beginning of the course, even though it would be potentially inconvenient for
students. Because limited face-to-face contact was the most frequently cited issue that limited satisfaction, a one-time meeting

and orientation for all class participants could address this problem.

One recommendation for further research is the investigation of differences in satisfaction between students who are enrolled
strictly in online courses and others who take a mixture of Web-based and classroom-based courses. The sample in this study °
was not large enough to perform a statistical analysis because only 11 students were true distance learners. A small sample size
such as this could be used for an in-depth case study with structured interviews.

Moore and Kearsley (1996) warn student satisfaction is not correlated with actual student achievement. However, the fact
that satisfaction is a contributing factor in motivation, which, in turn, is a predicting factor of student success, is reason enough to
be concerned about the levels of satisfaction students experience in online courses and degree programs. The increase in
numbers of online courses offered at postsecondary institutions and the rising enrollment in these courses and programs should
encourage researchers to investigate student satisfaction.
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Effects of Instruction Administered Through Written and Visual Symbol
Systems on the Achievement of Formal and Distance Education Students

Mujgan Bozkaya
Anadolu University

Abstract

This study was conducted to examine the effects of instruction administered through written and visual symbol systems on the
achievement, confidence, attitudes, time-on-task and retention of formal and distance education students.

The sample of the study consisted of 161 undergraduate students from formal and distance education settings. Subjects were
divided into three groups and asked to study the materials during a week. First group studied the materials that included only
written symbol systems, second group visual symbol systems, and the third group both written and visual symbol systems. After
studying the materials, the subjects completed an achievement test and a Likert type attitude scale. Two weeks later, an identical
achievement test was administered again to determine the retention of learning.

Results indicated that different forms of symbol systems had different effects on student’s achievement, confidence, and
retention of learning. Attitudes of subjects were positive toward the symbol systems that they studied. Especially, distance
education students were positive toward both to written and visual symbol systems while formal education students were positive
only to written symbol systems.

Introduction

Symbol systems in information processing are defined as symbolic representations of information and requires interrelation
of varying symbol forms such as letters, numbers, formulas, figures, notes, graphics, photographs, etc (Goodman, 1976).
Selection of symbol systems to use with different media depends on the nature of media and its technological limitations.
Students’ selection, processing, storage and recall of verbal, visual or aural symbol systems vary due to their individual
differences.

Media in learning process show differences in cognitive information processing in relation to their capabilities, technologies
and symbol systems (Kozma, 1991). In other words, an individual utilize varying schemata for defining, processing and storing
symbol systems relevant to the characteristics of media.

The schemata in memory are coded either verbally or visually according to characteristics of symbol systems that carry
information and recalled back to be used in process of learning new information. Learning occurs with processing of prior and
new information in memory as an integrated entity. However, in some situations, new information may not fit into an existing
schema and either a new one, appropriate for new information, is constructed or the existing schema is modified in a way that
new information can suit. This modification to new information might be possible through gaining attention of students. Thus,
symbol systems in instructional materials must be designed carefully to acquire students’ attention (Wittrock, 1990).

In the light of this view and explanations of cognitive psychology about information processing, a shift happened in media

comparison studies toward studying how learning occurs according to individual characteristics of students. So that it can be
revealed how to implement instruction according to available technological facilities.
However, researchers in the field of educational technology have not reached a common consensus on which and how attributes
of different media influence learning although debates have been continuing for many decades. Thus, more detailed studies are
still needed to clarify this issue. This need is more crucial in the field of distance education that naturally depends on heavily
mediated learning activities. The quantity and quality of research studies have done on effects of media on distance learning
urges the need.

This study was conducted to examine the effects of instruction administered through written and visual symbol systems on
the achievement, confidence, attitudes, time-on-task and retention of formal and distance education students. It is believed that
results of the study may help especially distance learning designers and instructors provide more effective, efficient and
appealing instructional media to their students.

Purpose of Study
In this investigation, it was sought to clarify the effects of using different media in both distance and formal education on
learning outcomes. In other words, this study purposed to determine which symbol systems provide better achievement, higher
confidence, lesser time-on-task, positive attitudes, more retention of learning, when used in distance and formal education
settings. Specifically, the following research questions were addressed:
1. In which way is the use of different media and symbol systems effective on achievement of students in distance
education and formal education?
2. How do distance and formal education students’ attitudes toward the media they use and the content they encounter
differentiate?
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3. How does the use of different symbol systems influence confidence level toward achievement and retention in
distance education and formal education settings?

4. Does the time students spend to complete the task differ according to instructional strategy (distance and formal)
and symbol systems?

5. In which way is the use of different symbol systems effective on the retention of learning?

Methodology

This investigation included a 2X3 factorial analysis. The factors can be seen in Table 1. The effects of these dependent variables
on formal and distance students’ achievements, levels of self-confidence, academic attitudes, time-on-tasks and retention of
learning, which is determined at the second test administered two weeks later the first one, are investigated in this study.

Table 1. Factors and Quantity of Participants

Symbol Systems
" Written Visual Written and Visual
3
&
K
%  Distance n=28 n=31 n=28 87
S
s
5
£ 1
2  Forma n=25 n=24 n=25 "
53 55 53 N=161

The sample of study consisted of 161 sophomore students from formal and distance education settings. 87 of these were
formal education students majoring in Economics and Business Programs of Anadolu University. Others were also studying in
economics and business but they were all in the distance education programs of the University.

A 138 minutes long video program and a 50 pages textbook on same topic, anthropology were used in as the instructional
materials of this study. Subjects were divided into three groups and asked to study the materials during a week. First group
studied the materials that included only written symbol systems, second group visual symbol systems, and the third group both
written and visual symbol systems. It was also asked students record the time they spent on studying the materials. After studying
the materials, the subjects completed an achievement test and a Likert type attitude scale. Two weeks later, an identical
achievement test was administered again to determine the retention of learning. In addition to these, students indicated their grade
expectations on both achievement tests. These were used to determine the self-confidence level of students.

In the process of data analysis, means, standard deviation, Pearson correlation, two way variance analysis and Fisher LSD
test were used. Using MS Excel and Systat software completed all these statistical processes. For data analysis .05 Alpha level
determined but it was also indicated when a .01 Alpha level determined.

In order to determine the effects of using different symbol systems (written, visual or combination of these) on distance and
formal education students, five different instruments about achievement, self-confidence, attitudes, time-on-task and retention of
learning were developed.

. Achievement test: After studying the materials participants took a 50 items achievement test. 50% of these items were

intended to measure students recalling abilities others were comprehension abilities.

° Self-confidence: The students were asked to write down what grade they expect to get in the exam before they started
to answer the questions. These expectations were used as their confidence levels.

. Time-on-task: It was demanded to keep a record of time spent for studying the materials. So that, whether a statically
significant difference are there between in time spent for studying and instructional strategy (distance versus formal) or
symbol systems through a two-way variance analysis.

° Attitudes: A 30 item Likert type instrument were developed to determine the students’ attitudes toward symbol
systems and the topic they studied. 15 of the items were related to the instructional media and others were about the
content.

. Retention of learning: Two weeks later, an identical achievement test was administered again to determine the
retention of learning. Same as achievement test, it was intended to determine if there is any difference between in the
recalling and comprehension levels of students.

Results and Discussion _
The results reached in this investigation are given below into four groups.
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Achievement

Results indicated that students in face-to-face education achieved more than the students in distance education. While the
groups studying only with the written symbol systems in face-to-face education are more successful, in distance education the
groups studying with both written and visual symbol systems together are more successful. This finding might be implying that
students use their usual leaming styles when they are presented the content in a different material. In other words, using
textbooks in face-to-face education as a basic resource results in students’ preferring the textbooks and written symbol systems.
On the other hand, the fact that students using both written and visual symbol systems in distance education are more successful
comparing the other two groups may be caused by their familiarity to the media and determination of which symbol systems to
use (Weinstein and Mayer, 1985).

While the remote memorization part of the achievement test imply almost the same results, the comprehension part of it, on
the other hand, yields a significant difference. In the comprehension part of the achievement test, those who use both written and
visual symbol systems in both traditional and distance learning are more successful than other groups. Research findings related
to the effects of presentation of content via different materials and different symbol systems support the literature in general. For
example, Bagget and Ehrenfeucht (1983) believed the strength of the use of verbal and visual symbol systems together in
increasing the achievement. Also, Pezdek and Hartman (1983) suggest that using audio-visual information together increases the
achievement, while Pluss, Leutner, Chu, and Mayer (1998) suggest visual and verbal elaboration in information processing
increases the achievement. But these findings have been gathered from the learners in traditional education. On the other hand,
findings of this research shows that the students who use only the written symbol systems in face-to-face education scored the
highest points on the achievement test. This might be implying that the students in traditional learning usually prefer verbal
learning habits in order to create connections in between their previous and new learning.

Confidence
Confidence score means of the students in face-to-face education are higher than those who are in distance education.

Correlation between achievement scores and confidence scores was found to be positive and significant.

Research findings, on the other hand, show that there is a difference between successful groups and confidence levels. From
the achievement perspective, the group using written symbol systems in traditional education is more successful than the group
using both written and visual symbol systems in distance education. From the confidence perspective, the groups using only
visual symbol systems had higher confidence levels in both traditional and distance education. This might be an indication of
students’ perception of visual symbol systems easier and finding the presentation of content more attractive.

Salomon (1979, 1984) compared the printed materials and television in his researches,, and suggested that television is
perceived much easier compared to printed materials, but still the learning is not that strong. Similarly, Cennamo, Savenye and
Smith (1991) suggest that the way students perceive the medium will make their learning either easier or more difficult
depending on their abilities. In this research also, findings support that groups using only the visual symbol systems had higher
confidence levels since they perceived the medium much easier.

Attitudes

Attitude score means of students in distance education are rather close to the means of students in face-to-face education.
Overall attitude scores for all students are generally high. It can be said that students’ attitudes toward the instructional media and
content are positive.

In the media part of the attitude scale, both the written symbol systems and written-visual symbol systems groups showed
more positive attitudes compared to only visual symbol systems groups. This finding yields important clues for instructional
designers, teachers, program producers and textbook writers. Because adaptation to any content can only be possible by focusing
on the media. This requires the design of learning materials and symbol systems in a way that they will get their attention and
attract them (Wittrock, 1990).

In the content part of the attitude scale, only written symbol systems groups and written-visual symbol systems groups in
distance education exhibit more positive attitudes in understanding the content. This shows that in distance education, only the
visual symbol systems are not enough to affect achievement. This finding supports Pezdek and Stevens (1984).

On the other hand, groups studying only with the written symbol systems in traditional education, exhibit more positive
attitudes in understanding of the content. This implies that the book is the most effective material for understanding the content.
This finding supports Salomon (1984). According to him, printed materials are perceived to be requiring more efforts and
investment.

Time-on-task

The time students spent on completing the instructional materials are significant in both teaching method and symbol systems
variables. Distance education students spent more time than the traditional groups. Groups using written and visual symbol
systems together spent more time than those using only written or only visual symbol systems. To see how these two variables
effect each other, Fisher LSD test processed and according to the results, distance learning groups in both written and visual
symbol systems compared to other five groups. Traditional face-to-face group spend less time to complete the material than
other groups.
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Looking at their achievement score means, results show that there is a positive correlation between time-on-task and
students’ achievement in distance written and visual groups. While the traditional written symbol group use less time for
learning, still they are more successful comparing to other groups. The reason for this success of students in this group might be
related to their ability levels and entry learning behavior levels. Different researches in the literature suggest that learning content
from different materials and symbol systems might change as a result of their entry behaviors and abilities of students.(Eckhardt,
Wood and Jacobwitz, 1991; Van der Molen and Van Der Voort, 1997; 1998). This effects student achievement either positively
or negatively.

Future research is needed to see whether the findings are correlated to entry behaviors and abilities.

Result of the retention of learning test was conducted two weeks after the achievemet test. The test indicated that each
group’s achievement points were decreased. Formal students were more successful than the distance students at the retention
test. If we look at the symbol systems’ point of view, formal group students who have used symbol systems were more
succesful than the other groups. Distance education students who have used the verbal and video symbol systems were more
succesful than the other groups.

Recall sub division of the retention test’s statistical results indicated that there were some differantiation between the
achievement tests’ sub divisions. Formal-verbal was the most successful group in the context of achievement-recall. In conrats
verbal-visual group were the most succesful in vebal-visual context. Those results supports that the idea of visual knowledge can
be stayed more than a week in memory (Bagget and Ehrenfeucht, 1983), and if visual-verbal knowledge can be presented
together those knowledge effects the students’ achievement (Plass, Lautner, Chun, and Mayer, 1998).

Formal written group is seen the most successful group in the comprehension sub division of retention test while the formal
written and visual group is the most successful in the comprehension sub division of achievement test. On the other hand, the
formal education learners’ interaction level with symbol systems reveals that formal written group is more successful in
retention-comprehension while formal written and visual group leads in achievement-comprehension. These findings can be
interpreted as that formal education learners use mostly use verbal strategies in the mental information processing.

The responds of students related to confidence show no significant difference neither for instructional strategy nor symbol
systems. Decreases can be seen in the relationship between students’ actual grades and indicated confidence responses, and
retention-confidence level of each group compare to achievement-confidence. Positive and significant relation between in the
retention test grades and in confidence grades is also observed same as relation between achievement and confidence.

Another decrease can also be noticed in each groups’ means of confidence level related to retention test, when achievement-
confidence means of the groups and the means of confidence level related to retention test are compared. Same as achievement
test confidence means, groups studied only visual symbol systems got better confidence scores than others. According to these
findings, it can be claimed that visual materials are perceived easier than printed materials.

In the light of all the findings indicated above, it can be told that use of different symbol systems for learners in formal and
distance education settings shows assorted effects on learners’ achievement, attitudes, confidence, time-on-task and retention of
learning. So that, in order to enable learners with diverse characteristics to get benefits from various symbol systems,
instructional media must be designed and utilized appropriately.

Suggestions

According to the results of this investigation and the experiences gained during the study, following suggestions are offered
for both practitioners and researchers.

Different symbol systems do influence the achievement in different ways. So that, nstructional designers (practitioners)
should pay attention to learners’ individual characteristics and distinctiveness of symbol systems in order to provide effective,
efficient and appealing distance learning opportunities as well as formal learning practices in every phases of instructional design
process. ’

As with any research effort, this one raised a number of compelling questions worth further exploration. First, distance
learners’ individual characteristics such as age, sex, learning style might influence the effective use of different symbol systems.
Thus, people who are interested in symbol systems (researchers) in distance education can investigate the relationship between
these characteristics and symbol systems.

Second, effects of learners’ prerequisite skills about instructional content on distance learners’ symbol system preferences is
another topic worth further investigation. Third, the instructional content of this study was a social science, anthropology. The
effects of symbol systems might differ on another instructional content. In other words similar investigations should be conducted
in different content areas such as sciences, mathematics.

Forth, another point is that sometimes learners might find the content more important than the symbol system or vice versa.
In another investigation this point might be examined to clarify in distance education.
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Community Colleges World Wide Web Home Pages:
Accessibility and Design

Marty Bray
Claudia Flowers
Robert F. Algozzine
University of North Carolina at Charlotte

Abstract :

The Carl D. Perkins Vocational and Technical Education Act of 1998 made the community colleges the point of access for
training and education for special populations. Physical barriers are obvious problems that limit access for individuals with
disabilities, and community colleges have made reasonable accommodations for individuals with disabilities. However, there are
on-line barriers that limit Web-based content that have ofien been overlooked. This study examined the content accessibility of
community college home pages. A total of 253 community college home pages were evaluated for content accessibility. Only
22.1% of the community college home pages were accessible to individuals with disabilities.

Introduction

Access and opportunity have become the hallmarks of post-secondary education. The community college extends far beyond
the traditional, limited freshmen-sophomore experience and provides a setting where almost anyone can learn (Parlinchak, 1998).
Community colleges serve all citizens and provide a range of services that support special populations. As the number of
students continues to increase, especially among special populations, so does the need for support programs and services.

The Americans with Disabilities Act (ADA) of 1990 provides the same civil rights protection to individuals with disabilities
that apply as a result of race, gender, national origin, and religion (Button & Wobschall, 1994). Title III of the ADA directs that
public facilities make reasonable modifications to control discrimination and support accessibility in policies, practices, and
procedures (Council for Exceptional Children, 1994). As a result of this landmark legislation, accessibility alterations such as
providing ramps to elevated areas and providing accessible signage through height adjustments and raised lettering have become
commonplace across the United States.

The Perkins Vocational Act of 1984 called attention to America’s need to support individuals who were less fortunate by

birth or economic circumstances. The Act underscored the need for improving vocational programs and serving special
populations of students. The Act created an awareness of the population of people that had gone unnoticed with little or no
training. This Act made community colleges the point of access for training and education for special populations.
The World Wide Web (WWW) has become an invaluable resource for many people with disabilities. Accessibility across
platforms and geographic distance makes the WWW an ideal universal tool for gathering and disseminating information (Heflich
& Edyburn, 1998). In fact, it is estimated that 34.4% of community colleges use the Internet to disseminate training and
educational programs to special populations (Gibson, 2000). Wong (1997) discussed using the Internet for increased self-
advocacy by individuals with physical impairments. It is ironic, however, that while technological developments have enhanced
and provided new exciting opportunities for the WWW, they have, at the same time, complicated and limited the accessibility of
the content and resources for individuals with disabilities.

Physical barriers are obvious accessibility concerns. Web page developers need to be just as aware that on-line barriers can

create significant problems for some users. The Americans with Disabilities Act requires that all organizations make reasonable
accommodations for individuals with disabilities. Even though there has not been a judicial ruling on WWW accommodations for
individuals with disabilities, home page developers should work towards designing and building Web sites that are accessible to
all individuals. It is important that Web page developers use and follow standards that allow accessibility to all WWW users.
A variety of disabilities can reduce accessibility to the WWW. Visual, hearing, movement, cognitive, speech, and other
impairments can limit availability of information. Assisted technologies or accessibility aids, such as Braille output systems,
keyboard modification, screen enlargement utilities, voice output utilities, and other technologies allow individuals with
disabilities to access information on the WWW. However, because of the complexity of many Internet resources, some
information cannot be accessed with these aids. Developers of accessibility aids continue to identify and develop features that can
overcome some of these barriers, but there are many simple strategies that Web page developers can use with very little effort
that would make their services more accessible.

The Trace Research and Development Center at the University of Wisconsin at Madison produced the Unified Web Site
Accessibility Guidelines (Trace Research and Development Center, 1998). This information was transferred to the Web
Accessibility Initiative (WAI) of the World Wide Web Consortium (W3C) and used to produce the Web Content Accessibility
Guidelines 1.0 (Chisholm & Vanderheiden, 1999a). The primary goal of the guidelines is to promote content accessibility. The
guidelines do not discourage content developers from using images, video, and other multimedia tools; rather, they explain how
to make multimedia content more accessible to a wide audience. ’
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The Web Content Accessibility Guidelines 1.0 (Chisholm & Vanderheiden, 1999a) is organized around two general themes
and 14 guidelines or general principles of accessible design. The themes are (a) ensuring graceful transformation and (b) making
content understandable and navigable. The document provides the rationale behind the guidelines and includes some groups of
users who benefit when they are applied to Web pages. In addition, a list of checkpoints is provided that explains how the
guidelines apply to typical content development scenarios. Each checkpoint is specific enough to be verified, while general
enough to allow Web developers freedom to use appropriate strategies.

The guidelines that primarily address the theme of ensuring graceful transformation, Guidelines 1 through 11, assist Web
page developers in producing sites that remain accessible despite constraints confronted by people with disabilities. For example,
Guideline | states that Web developers should provide equivalent alternatives to auditory and visual content. Text can be
rendered in ways that are available to almost all browsing devices and accessible to all users, but auditory and visual content are
not. Guidelines 12 through 14 primarily address the theme of making content understandable and navigable. This includes
providing navigation tools and orientation information in pages with maximize accessibility and usability. Not all users can make
use of visual clues such as image maps or graphical information, but with orientation information, users can understand many of
these graphical images. The Web Content Accessibility Guidelines 1.0 document provides much more detail in developing
content accessible Web pages (Chisholm & Vanderheiden, 1999a).

Building Web sites that comply with standards for accessibility should be a high priority for Web page developers. To date,
little research has documented the extent to which accessibility goals have been reached. The purpose of this study is to examine
the accessibility of community college home pages and provide information on making them accessible (if they are not) to
individuals with disabilities.

Method
To examine the accessibility of community college home pages a descriptive study was conducted. The sampling technique
used to select community college Web sites and the evaluation procedures are discussed in the following section.

Sampling

The population Web sites for this study was community colleges located in the United States. A list of 720 community
college Web sites was generated using the search engine go.com (2000). A random sample of 260 community college home
pages was selected for content accessibility evaluation in this study.

Procedures

[Each home page was analyzed using the software package Bobby 3.2 (Center for Applied Special Technology, 2000), which
allows researchers and other professionals to evaluate Web pages in accordance with the W3C Web Accessibility Initiative's
guidelines. Bobby 3.2 produces a summary report that consists of (a) the number of Priority 1, Priority 2, and Priority 3 access
errors, (b) user check data, (c) the types of accessibility errors, and (d) the ease in correcting the accessibility error. Priority
laccess errors are problems that seriously affect the page’s usability by people with disabilities and the Center for Applied
Special Technology (CAST) strongly suggest that Web developer correct these errors. For a page to obtain Bobby Approved
rating, the home page cannot contain any Priority 1 errors. Priority 2 access errors are considered important for access but are not
as vital as Priority 1. Priority 3 access errors are third-tier access problems that a Web developer should consider correcting.

Some accessibility errors cannot be confirmed using Bobby 3.2, but Bobby 3.2 provides user check data that informs the user
that manual examination and human judgment are required for examining a specific area of the home page. For example, when
different font colors are detected, Bobby 3.2 identifies multiple color fonts and reports this as a user check, meaning that it may
potentially be an accessibility problem. In this study the user check data was not manually examined but will be reported as
potential accessibility problems.

For a full description of the types of access errors see the Techniques for Web Content Accessibility Guidelines 1.0
(Chisholm & Vanderheiden, 1999b). In this study only the initial home page was evaluated; that is, no links from the home page
within the domain were evaluated. Scores for each home page were tabulated and further analyzed.

Results

Of the 260 community college home pages randomly selected for this study, only 253 pages were available for evaluation.
Approximately three-fourths (77.1%) of the home pages (n=195) were not approved by Bobby 3.2 (2000) as content accessible.
This indicates that at least one Priority 1 error (seriously affects accessibility) was detected on these pages. There was an average
of 1.01 Priority 1 accessibility errors on the community college home pages. In addition, the average number of potential Priority
1 accessibility errors was 8.48.

There were three types of Priority | accessibility errors detected on the home pages. Most of the community college home
pages (64.2%) did not provide alternative text for all images. A few of the home pages did not provide alternative text for image
map hot-spots (17.3%) and did not provide alternative text for each applet (5.5%). All the Priority | accessibility errors were
rated as easy to correct.

Almost all the home pages (99.2%) did not identify the language of the text. Approximately 90% of all community colleges
home pages (a) did not specify a logical tab order among form controls, links, and object, (b) did not provide keyboard shortcuts
to links, (c) did not provide a descriptive title to links, and (d) used deprecated (i.e., included elements that have been replaced by
newer elements) language features. Using tables in home pages create additional types of accessibility problems. Community
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college home pages used tables to format text documents in columns (77.2%), did not provide a linear text alternative for tables
(81.9%), and did not provide a summary and caption for tables (77.6%). Many of the home pages used movement in their images
78.7%).

( Usilxg color on home pages can create problems in differentiating items on the page. Most of the pages needed examining for
foreground and background colors contrast (92.1%) and used color fonts to convey information (87.4%). The majority of sites

did not use an extended description to convey information beyond what was in the alternative text (84.2%). Again, the inclusion
of tables on home pages could create potential accessibility problems. Most of the home pages needed to be examined for the use
of structural markup to identify their hierarchy and relationship (80.7%) and examined for the presence of headers for the table
rows and columns (72.4%). When scripts are used to convey information or functionality, alternative content needs to be

provided (54.3%).

Discussion

Community colleges have played an important role in the training and education of individuals with disabilities. This study
provides empirical evidence that most community college home pages are not accessible to individuals with disabilities. With
very little effort all the home pages could easily be corrected to eliminate the more severe Priority 1 accessibility errors.

Web developers at community colleges need to examine their Web sites for accessibility problems. It is strongly
recommended that validation methods be used in the early stages of Web development, which will help make problems easier to
correct and assist developers in avoiding many accessibility problems. There are two suggested methods of validating a Web
page for accessibility (Chisholm & Vanderheiden, 1999a). First, automatic tools are available for scanning the site and providing
data. Bobby and other validation services should be used to provide information concerning accessibility problems. Automatic
tools are convenient but do not identify all accessibility issues, therefore it is recommended that each site be examined by a
knowledgeable individual and individuals with disabilities to ensure clarity of language and ease of navigation. The processes of
rapid prototyping and formative evaluation have been used for many years to help develop educational software and have
recently proven to be useful in the process of Web site development (Corry, Frick, & Hansen, 1997). Expert and novice users
with disabilities should be invited to view home pages and provide feedback about accessibility or usability problems and their
severity.

Coﬁmmunity colleges are leaders in educating special populations. The WWW has become an invaluable resource for
notifying special population students of services available at their institution. Creating home pages that are accessible to a diverse
group of users would insure the universality of the WWW.
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Using Computers in the Classroom to Promote
Generative Strategies for Reading Comprehension

Carol A. Brown.
East Carolina University

Abstract

Reading management programs have become very popular in elementary schools. Students select a title from a prescribed
reading list then are tested for recall of facts and events in the story. Students are motivated to read as many titles as possible
since they must achieve a certain score 10 win prizes. Although there have been reports that this increases voluntary independent
reading, programs like Accelerated Reader® do little to increase comprehension or enhance reading instruction. Generative
strategies use integration and organizational activities to increase both recall and comprehension of textual information. For this
study, students were assigned two different book titles for independent reading. Using thinking maps, the students analyzed the
information in the books, then used these to generate test questions for a mock Accelerated Reader test. The results show
marginal differences between pre and postiest scores, however there was a significant improvement when students tested each
other with their own test items. In addition, students’ test items were aligned with the Levels for Thinking model used by the
North Carolina Department of Public Instruction for end-of-grade tests for higher level thinking. Half of the student-generated
test items matched higher level thinking categories. Students were able to generate multiple choice test items, distractors, and
correct answers at a high level of thinking. Three models were used to compare student-generated and criterion reference test
items: Generative strategies (Wittrock), Thinking Maps (Hyerle), and Dimensions for Thinking (Marzano).

Introduction

The Accelerated Reader®(AR) program is becoming increasingly popular in elementary, middle schools, and high school
reading programs. Currently there are approximately 43,000 schools across the United States (Education Commission of the
States, 1999) that use the AR software. Students choose from a list of titles that have been selected for their prescribed reading
level then take quizzes to show mastery of content. Although these reading-management programs have contributed to an
increase in voluntary reading, there are few reports (Mathis, 1996; Tumer, 1993) suggesting that AR programs enhance
comprehension or are useful as a tool for reading instruction. Most of the AR quizzes appear to measure recall of factual
information only. Generative learning theory supports the use of cognitive strategies to promote improved comprehension in
addition to recall of facts. There are a number of activities that could be considered generative. These include developing test
questions, writing summaries from a passage of text, elaboration by developing a multimedia presentation, and analysis of
content by generating charts and tables (Morrison, Ross, & Kemp, 2001).

Purpose of the Study

Voluntary independent reading may be increased through computerized readingmanagement programs, but the tests used by
these programs are largely designed to measure recall of main ideas, characters, settings, and sequence of events in the story. If
the reader does not gain a conceptual understanding of ideas and principles communicated in the books, tests similar to those
administered through the reading management programs, may not reveal deficiencies in comprehension. Research in generative
learning theories have provided much evidence to support the use of generative strategies to increase comprehension of ideas and
concepts, in addition to recall of facts. Comprehension of textual materials read during sustained voluntary reading sessions may
be increased by combining two types of generative strategies.

First there are “organizational” strategies for the analysis and interpretation of textual information. Through the use of
organizational charts, students analyze the ideas presented in a reading passage. Sentences, paragraphs, and chapters are distilled
into basic ideas and concepts. The product of this analysis is displayed through visual tools such as bubble maps and flowcharts.

Second, there are “integration” strategies that use the integrative approach with student -generated test questions. Using their
own thinking maps to interpret reading passages, students could generate test items consistent with higher level thinking
processes similar to Dimensions in Thinking and those recommended by the North Carolina State Department of Public
Instruction for end of grade tests. Students should be able to connect what they already know about a topic with the new ideas
and concepts read in the text. Thus, three questions were generated to further investigate these strategies for teaching reading and
writing comprehension; (1) can students generate test items consistent with higher level thinking processes similar to those
recommended by NCDPI and Marzano’s model for higher level thinking, (2) will the use of organizational strategies for
generating original reading comprehension questions significantly affect student performance on a criterion referenced test for
main idea, sequence of events, fact versus opinion, and cause/effect factors, and (3) will students perform better on a criterion
referenced test than their own student -generated test for reading comprehension?
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Review of the Literature

Generative Learning Theory (GLT) first ap peared in the literature in the early 1970’s (Wittrock, 1974). Since then, reports on
the effective use of generative strategies for improving recall and comprehension skills for reading (Dunlap, 1999; Volk &
Ritchie, 1999; Wittrock & Alesandrini, 1990; Wittrock, 1991) have continued to be published. GLT is based on brain research
which suggests that neural processes for leaming are deeper and more lasting when connections are made between prior
knowledge and new information. Wittrock (1992) defines generative learning as a process that leads leamers to see relationships,
(1) across concepts and (2) between prior leaming and new information. Evidence that these connections are meaningful can be
found students’ writings of summaries, metaphors, paraphrases, and outlines. These strategies all fit in one category for
generative leaming known as integration strategies (Volk & Ritchie, 1999). In a second type of generative strategy, students may
use tools for analysis of textual material for the purpose of seeing relationships between ideas, concepts, or events in a reading
passage. A variety of tools can be used to accomplish this analytic type of processing. These include students’ generated charts,
tables, graphs, and concept maps and are known as organizational strategies.

Thinking Maps

The use of visual tools for organizing ideas and concepts found in textual information has been reported as useful for helping
students translate what they have read into graphic images. These are in the form of thinking maps. Hyerle (2000) has organized
these thinking maps into eight primitive formats, circle map, bubble map, double bubble-map, tree map, brace map, flow map,
multi-flow map, and bridge map. Each of the primitives is unique in form and purpose. There are a number of benefits for using
the maps. By organizing information into the appropriate map, students are able to increase memory of factual information, gain
deeper conceptual understanding, communicate abstract concepts, and enhance creativity for perception-taking.

Dimensions for Thinking

North Carolina has built higher order thinking skills into classroom activities in all content areas for K12 schools
(Houghton, 1994). (Thinking Skill Levels.
Available: [http://www.ceap.wcu.edu/Houghton/Learner/T hink94/homeNCthink94.html]). These activities were developed along
with accountability measures adopted by the state in the form of End-Of-Grade Testing (North Carolina, 1992-1993).
Activities for the classroom were planned around thinking skills levels developed by Robert Marzano (1988, 1992). Marzano’s
model is a framework for higher level thinking applied to specific strategies for the classroom. It contains eight categories:
focusing, information gathering, remembering, organizing, analyzing, generating, integrating, evaluating. NCDPI curriculum
specialists reduced these eight categories to seven by collapsing the subcategories for focusing, information gathering, and
remembering to one category, “knowledge”. Table 1 shows how generative strategies, as defined by Morrison, et al., (2001),
compare with Hyerle’s Thinking Maps and the NCDPI’s adaptation of Marzano’s model, Dimensions for Thinking.

Table 1 Generative strategies, Thinking Maps, and Dimensions for Thinking are compared as generative learning models.

Morrison, et al. | David Hyerle NCDPI adapted from | Strategies for Teaching
Generative Thinking Maps Marzano’s
Strategies Dimensions for
(based on Thinking
Wittrock)
Recall Context/frame of Knowledge >Using drill and practice software, repetitive games with
reference feedback
>Circle map for brainstorming, defining words
List attributes or list the steps in a procedure
Organizational Describing qualities | Organizing >Using productivity software to generate charts, graphs, or
Compare and Analyzing tables
contrast >Tree map for organizing topics
Classification >Organize notes from lecture
Whole/part >Bubble maps for organizing and identifying key
Sequencing components from information
>Classifying groups of items into categories on the basis of
attributes.
Elaboration Cause and effect Applying >Using different media forms to generate an expanded
Analogies version of concept or idea
Evaluating >Using flow maps to sequence story parts, analyze and
prioritize event and identify cause and effect relationships
>Judging the value or logic of ideas
5 . BEST COPY AVAILABLE
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Integration Whole/part Generating >Use word processor or webpage editor to generate

Integrating summaries, outlines, and analogies
Analogies >Bridge maps for comprehending analogies, similes, and
metaphors
Cause and effect >New information and prior knowledge are connected,

combined and incorporated to generate a cohesive statement
with new understanding.

Sample

Thl: sample consisted of twenty 4™ grade students from a suburban elementary school. There were 19 Caucasian children and
1 African American child. None of the students were eligible for free or reduced lunch programs, thus it was expected that
students came from middle to high SES environments. None of the students had been administered the AR wading test for
reading material used in the study, therefore few, if any, of the children had read the books used for the treatment.

Method and Materials

Students were assigned two titles, The Velveteen Rabbit, and The Lion, the Witch, and the Wardrobe. Each child had his or
her own copies purchased with funding from a university/school partnership grant. Students were introduced to the researcher
and told they would read the books, then as a special project, would create original Accelerated Reader® tests for other students
in the school. They were also told that they should generate thinking maps related to the content of the books. Prior to this study,
the students and the classroom teacher had all received instruction in the use of thinking maps for organizing and interpreting
information, and were familiar with the eight types of thinking maps as described by Hyerle (2000)

The first treatment

After each child had read The Velveteen Rabbit, students were administered a reading comprehension test developed by the
researcher and the classroom teacher. After the tests were scored, the teacher prompted students as they brainstormed and
generated phrases and key terms for the thinking maps. Inspiration®, a flowcharting software designed for elementary through
high school age students, was used to display the maps on a wall screen. Hard copies of the maps were printed and returned to the
students. Students were then instructed to use their thinking maps as a guide for writing the questions that could be used for the
AR reading tests. These activities were spread over several days. Students were also given skills instruction in how to use the
Inspiration® software and how to develop tests using the authoring program, Hyperstudio®. Many of the students were familiar
with both software packages and needed less skills training than had been anticipated by researcher. After the test items had been
written, students were administered a posttest. Since the Velveteen Rabbit was below the recommended reading level for this 4h
grade class, (AR suggests grades 1-3 for this title), difference between the pre and posttest was not significant. The purpose in the
first treatment was to investigate possible technical problems and to determine the computer skill level of the students. The first
treatment was actually a pilot test for treatment number 2.

The second treatment

Students were given an independent reading assignment for The Lion, the Witch, and the Wardrobe. Each child had his or her

own copy of the book and was given the freedom to read the book independently at home, or in their school classroom. After a
period of two weeks, all the children had completed the book and were given a pretest created by the researcher. Items for this
test were categorized by (1) Main Idea, (2) Sequence of Events, (3) Fact vs. Opinion, and (4) Cause and Effect. Items were
developed to measure higher levels of comprehension and were aligned with the North Carolina Department of Public
Instruction’s Model for Thinking Skill Levels (NCDPI,
Available online: [http://www.ceap.wcu.edu/Houghton/Learner/Think94/NCmarzanoThink.html]). The Thinking Skills Levels
model is also used to develop End of Grade (EOG) tests that determine promotion or retention for grades 4 and 8. In addition to
aligning test items with Thinking Skill Levels, the test was reviewed by the classroom teacher. The researcher was confident in
her ability to evaluate the test as reliable for measuring reading comprehension. There were two reasons for this; first, she had
worked as a trainer in the area of student assessment, and second, she was the designated coordinator for professional
development in her building. Items have been aligned with higher level thinking processes according to Marzano’s Model for
Dimensions of Thinking in Appendix I.

After the pre test was completed and scored, students were assigned thinking maps to analyze the content of the book.
Students used bubble maps and flowcharts to present the visual images for concepts related to book characters, factors for cause
and effect, and sequence of events. The maps were generated in two formats; first, the researcher developed the maps using
Inspiration® as the students dictated related concepts and ideas for the maps, and second as an independent activity using paper
and pencil.

After maps were completed, students were given the assignment to “write the test questions” for the AR test program. This
was an independent activity in which students wrote the questions at their desk using paper and pencil. They were told that this
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would be their official “AR test” and could be used by others in the school to test their reading comprehension of The Lion, the
Witch, and the Wardrobe. Students were also instructed to use information generated in the thinking maps to write their test
questions. Each student wrote 5 to 7 test questions for the final “Accelerated Reader” test that would be generated using the
Hyperstudio® software in the school’s computer lab.

Following this, over a three-week period, students were divided into small groups and taken to the school computer lab. The
researcher and the classroom teacher monitored students as they entered questions into the Hyperstudio “reading test”. The test
was a template prepared by the researcher and saved to disks for each student to use independently. Students were encouraged to
enter as many questions as time permitted and to create elaborated versions of their test with reward buttons linked to *“correct
answers”. Time limitations allowed only two visits to the computer lab, thus, the average number of test items completed by
each student was four questions.

Following the computer lab sessions, a posttest was administered and scored by the researcher. The items in the posttest were
identical to those in the pre test for measuring reading comprehension of (1) Main idea, (2) Sequence of Events, (3) Fact vs.
Opinion, and (4) Cause and Effect.

Analysis of Data

The content of student questions (See Appendix II) was categorized by levels of thinking defined by NCDPI model for
Dimension for Thinking, which is also used as a framework for test items written for EOG Tests. Each item was matched to one
of the following: knowledge, organizing, analyzing, applying, evaluating, generating, or integrating. These categories represent
thinking processes that would be required by the test taker as well as the test giver. It is assumed that students who generated the
test item for a multiple choice test, must first write the test question, then be able to identify the correct answer as well as
generate several distracter responses. Thus, students would engage in generative strategies for developing test questions, and at
much higher levels than simple recall of facts.

The posttests were scored by number of correct responses. SPSS was used to calculate differences in means for pre and
posttests. T test for paired samples was used to determine significant differences between the pretest and posttests generated by
the researcher and posttests generated by students.

Results and Discussion

Test items developed by the researcher were aligned with the NCDPI recommendations for test development for higher levels
of reading comprehension. As can be seen in Appendix II, most of the items could be categorized as organizational. Generative
strategies for organization help students analyze information, see relationships, compare and contrast concepts, and restructure a
large amount of information into appropriate categories. Compared to the researcher’s posttest, student-generated items for the
posttest contained more recall type questions but also included items for analysis, organization, application, evaluation, and
integration.

Differences in pre and post test scores

There was some variation in the spread of the scores for the researcher’s pre and posttest. There was very little variation in
the scores for the student-generated posttest scores. As can be seen in the box charts in Figure 1, test scores on the student-
generated test were tightly clustered around the mean value 85. Scores were more varied in the pre test (m = 71.5, sd = 16.7) than
in the post test (m = 84.7, sd = 13.5)
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Figure 1 Box charts showing spread of scores around the means for pretest and both posttests.
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Since pre and posttests were administered to the same sample of students, there should be a strong positive correlation
between test scores on the pre test with the scores on the researcher’s posttest as well as a strong positive correlation between the
pre test and the student-generated posttest. The paired sample statistics (See Table 2) revealed a significant correlation (p < .05)
between the pre test and post tests (r = .76, df = 19; r=. 77, df = 19).

Table 2 Paired Samples Correlations
N Correlation Sig.

Pair 1 MYPRE& 20 761 .000
MYPOST

Pair 2 MYPRE& 20 773 .000
STUDPOST

As can be seen in Table 3, the t of 1.74 for differences in the researcher’s pre and posttest was not significant at the .05 level,
however, there was a significant difference in means between the pre test and the student-generated post test (t =5.57, df=19, p <
.000).
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Table 3 Paired Samples Test

Paired t df Sig. (2-
Differences tailed)
95%
- Std. ErrorConfidence
Mean Std. Deviation Mean Interval of the
Difference
Lower Upper
. MYPRE -
Pair 1 MYPOST -4.25 10.88 2.43 -9.34 .844 -1.74 19 .097
MYPRE -
Pair2 STUDPOS -13.25 10.62 2.37 -18.22 -8.27 -5.57* 19 .000
T
Conclusions

Close to half the student-generated test items were written to measure recall of basic facts. These test items would be aligned
with the students’ thinking processes for recall of who, what, when, and where did this happen in the story, however, over half
the students’ tests questions were written at a higher level than simple recall of facts. Since students developed the items
independently, this study provides strong evidence to suggest that elementary children are able to use thinking maps or other
visual tools with generative writing strategies for deeper processing of textual information. From their own analyses, students
were able to generate test questions that could be used to measure the higher level thinking processes of their peers. In addition,
students were able to evaluate the accuracy of correct responses and determine the suitability of distracters for a reading
comprehension test. It cannot be determined from this study, the full effect of the thinking maps as visual tools for interpreting
and analyzing textual information. Further study is planned to investigate differences in the quality of generated test items with
and without the use of the thinking maps. In addition, there should be an investigation of the effect of computerized software for
generating maps when compared to simple maps produced by paper and pencil. Volk and Ritchie (1999) found significant effects
from the interaction of groups with the use of generative strategies using manipulatives. Students for this study worked in a
whole group session facilitated by the teacher and the researcher to generate thinking maps. Their questions, however, were
generated independently using the completed thinking maps as a blueprint to construct the items. Further study in students’ use of
generative strategies to write test questions, with or without electronic thinking maps, may reveal similar interaction effects on
their performance on the posttest.

The bubble format was the thinking map of choice for the students. Hyerle (2000) defines the bubble map as an analytic tool.
This type of thinking and mental processing should help the student to develop a deeper conceptual understanding of a reading
passage. For example, students used the bubble map to analyze the personalities of all the characters in The Lion, the Witch, and
the Wardrobe. Each character’s personal traits were defined, discussed, and then identified as villain, hero, good, evil,
protagonist, etc. For some of the maps, students developed a flowchart to analyze the sequence of events. During the whole class
sessions, students carefully analyzed the order of events for the story. From this kind of mental processing, it would be expected
that students would write more test items for organizing and analyzing ideas. It is surprising, then, to discover that the students’
test items were in the categories for applying, evaluating and integrating ideas. For example, one student wrote, “9. Why did Mr.
Tumnus get made into stone?”. Since the story did not clearly explain the full reason, the reader would need to make certain
assumptions based on the character’s actions in relation to the villain’s personality traits. In addition, the reader would need to
evaluate certain moral justifications that were not explicitly stated in the story. This would, more likely, require thinking
processes for integration of new information with prior experiences and synthesis of ideas than organization and sequence of
events.

Writing test questions with accurate answers and appropriate distracters would also help students evaluate the concepts and
events in the story. Since the test items were generated independently, it may have resulted in students’ greater use of generative
strategies for integration of new ideas with prior knowledge and across the various ideas rather than organization of events.
Integration strategies increase students’ ability to see relationships and connections between ideas and concepts. This type of
mental processing would certainly result in students’ ability to develop questions for application of concepts and synthesis of
themes and ideas across the entire book. In answer to the first question in this study, a qualitative evaluation of students’ test
questions would suggest elementary age children can generate test items consistent with higher level thinking processes.

A paired sample t test was used to measure the differences in means between the pretest and posttest developed by the
researcher. It was hoped that the use of the generative strategies would have a more significant effect on students’ test scores,
however, differences were marginal at the .05 level (t = 1.74, df = 19, p < .09). In retrospect, I would set the significance level at
.10 for two reasons. First, this study was not in a controlled laboratory setting nor were students tested for reading ability and
cognitive capacity prior to the treatment. Similar to the study by Volk and Ritchie (1999), this was a pilot study with many
variables that might interfere with the results of students’ performance. Second, scores from matched pairs are less likely to
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reveal differences based on the effect of the treatment. According to Popham and Sirotnik (1992), with corresponding scores,
there is a tendency, that differences in means are less likely to be significantly different.

There was a significant difference between the means from the pre test and means from the student -generated post test (t =
5.57, df = 19, p < .000). Using paper and pencil, each student had written 4 to S items, and then entered these into the
Hyperstudio® stack for the mock AR test. From this pool of test questions, 20 items were selected. These were copied and pasted
into a word-processed document and administered to the students as a paper and pencil test. Conditions for the student-generated
posttest were identical to those of the researcher’s posttest. T test statistics for paired samples showed a significant correlation
between the data from the pre test and the data from the posttests. Students who performed poorly on the pre test, performed at a
corresponding level on both posttests, thus it is likely that the student-generated posttest was reliable. In answer to question 2,
this would suggest that the use of organizational strategies for generating original reading comprehension questions does have a
positive effect for student performance. Further, the effect of the treatment appears to improve scores for a criterion referenced
test for main idea, sequence of events, fact versus opinion, and cause/effect factors. There should be further study to provide
evidence to support the effectiveness for the use of generative test questions. This could be accomplished by measuring gains in
scores for this sample with a comparable group who did not receive the treatment. The answer to question 3 is answered by
comparing the means between both posttests. Descriptive statistics show that students did perform better when answering their
peers’ questions than the items from the researcher’s test (see Table 3). At first, this may appear of little interest, but with the
qualitative evaluation of students’ test tems for higher thinking processes, their performance on this test may reveal some
positive effects from the treatment. '

Students were also highly motivated to develop a test that would be taken by their peers. This was an authentic problem in
which students were challenged to write a mock test for Accelerated Reader. Since research has shown that students are
motivated to solve a real-world problem, I was able to observe students as they exhibited an effort to construct questions which
they judged as fair and would be important for measuring reading comprehension. Because of the earlier experiences with AR
testing, students were familiar with the multiple-choice format. Based on this experience, they were also able to make some
judgments in what kinds of questions measure reading ability.

The pool of questions written by the students was characteristic of high level of thinking processes for seeing relationships
among ideas presented in the story. Students also demonstrated a high level of evaluative skill for constructing test questions that
are suitable for measuring reading comprehension. Although student performance showed marginal performance on the criterion-
referenced posttest, students showed significant improvement when answering test questions developed by their peers. This study
clearly provides support for the use of generative strategies for higher level thinking when reading and interpreting textual
information.
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Appendix I Pretest developed using framework from Dimensions for Thinking. Available online:
[http://www.ceap.wcu.edu/Houghton/Learner/Think94/NCmarzano Think.html]
NCDPI adapted Pre and Post Test Questions

from Marzano’s
Dimensions for
Thinking

Generated by Researcher

Knowledge
Declarative and
procedural knowledge

Recall
11. Who did Lucy meet first?
13. What do the children do after Aslan comes back to life?

Organizing
Comparing,
classifying, and
ordering sequences
Analyzing
Identifying attributes
and components;
Identifying
relationships and
patterns

Sequence

9. What happened first?

a. Peter discovered.....

b. Lucy found....

¢. Edmund found...

d. Edmund and Lucy found....

10. Aslan was victorious ....

a. after Edmund. ..

b. after Aslan was...

c. after Peter was....

d. after all the animals....

12. Who were the last two people to see Aslan alive?

Cause and Effect

14. Edmund loved the idea of becoming a Prince because.....
15. The Professor told Susan and Peter that Lucy might be telling the truth because....
16. The Battle between Aslan and the Witch would have been lost except.....
8. Lucy was very worried about Mr. Tumnus because.....
Main Idea

1. Which of the following best describes Aslan?

2. Which of the following best describes the Witch?

3. Which of the following best describes Edmond?

Applying
Demonstration of prior
knowledge within a
new situation
Evaluating
Confirming or proving
the truth of an idea,

Main Idea

4. At the beginning of the story, Edmund pretended that he had not really found Narnia and was making
the story up because...?

7. After Edmund had been rescued by Aslan he felt.. ...

Fact versus Opinion

17. The Witch was wicked and lonely
18. Aslan was good and brave

19. In the end, Edmund was a hero
20. Turkish Delight is delicious

Generating

Inferring, Predicting &
Elaborating
Integrating
Summarizing and
restructuring;
identifying important
components to
generate a cohesive
thought.

Main Idea

5. Why did Edmund have to die at the hand of the Witch?
6. Why did Aslan die?

7. After Edmund had been rescued by Aslan he felt.....
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Appendix II

Comparison of researcher-test with

student-test for match with higher levels

of thinking.

may match more than
one category.

Note: certain test items

NCDPI adapted from
Marzano’s Dimensions for

Post Test Questions
Generated by 4" Grade Students

Dimensions for
Thinking category

Number of items
from
researcher’s test

Number of items
from students’ test
that match category

Thinking
that match
category (see
Table 2)

Knowledge Knowledge 2 8

1. How did Lucy discover Narnia?

2. Who was Aslan?

5. The White Witch told Edmund he
would become a when she was
gone. ...

10. What did Father Christmas give Peter?
16. What game were the kids playing

when they found the wardrobe?

18. Where did the Professor live?

19. What food did Mr. Tumnus NOT give
Lucy in his home?

21. How many reindeer did the White
Witch have on her sied?

Organizing 19 4
Analyzing

3. When Lucy and Susan followed Aslan,
they followed him to.....

6. The first kid who knew about Narnia
was.... :

a. the youngest in the family

b. the last to know about Narnia

c. the meanest kid in the family

d. the oldest kid in the family

8. When Lucy went to Narnia, who did
she first meet?

15. Did Edmund get to eat his favorite
food when he got to the Witch’s house?

Organizing
Analyzing

7. Why did Aslan die?

9. Why did Mr. Tumnus get made into
stone?

11. Why did Mr. Tumnus ask Lucy if she
was a daughter of Eve?

12. Why does Edmund leave the Beaver’s
house?

13. What does Edmund want from the
White Witch?

26. Why did the Beavers say, “Be quiet!”?

Applying 6 6
Evaluating

Applying
Evaluating

14. Why didn’t Edmund tell the others he
had found Narnia just like Lucy did?
17. How was Aslan brought back to life?

e Generating
¢ Integrating

Generating 3 2

Integrating
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The Technology Teaching Lab: Meeting the ISTE Standards

Terri Teal Bucci
Ohio State University

Abstract

The technology teaching lab program is a series of 2-hour labs that runs concurrently with preservice methods blocks. The
purpose of the lab is to give the students the experiences necessary to integrate technology into their classroom. The lab
provides the students with instruction, opportunities, and equipment to take their technology-enhanced lessons directly to the
field.

This research found that given time, technology, assistance, and experience, students could create technology-enhanced
lessons. The implementation of the technology teaching lab, connected with the profile template, provides preservice teachers
with the structure and opportunities to meet the profile goals set by ISTE. Finally, the technology teaching lab and the
accompanying template provides for opportunity for reflection and demonstration of best works, similar to a portfolio. The
benefits from this program are visible, follow from the collected data, and provide for opportunities to infuse technology into the
preservice teacher education program and expectations.

Problem

According to the U.S. Department of Education, only 20% of the 2.5 million teachers currently working in our public schools
feel comfortable using the technologies available to them (NCES, 1999). This is a tragedy, but one that is remedied by providing
students with a true working knowledge of current educational technologies and opportunities and experiences to integrate those
technologies into their classrooms. Many colleges of education have found ways to increase students' knowledge of technology
through independent courses. It is reported by the Office of Technology Assessment (1995) that much of technology instruction
is related to the teaching of technology instead of teaching with technology to enrich curriculum (Duhaney, 2001). Nevertheless,
institutions should teach teachers how to use technology to support multiple content curriculums (Ingram, 1994). Unfortunately,
there has been little done in the area of experiences of technologies in the classrooms. Because of the importance of experiences
with technology in the field, it is the goal of many departments of education to include clinical experiences (Duffield, 1997).

Currently, the education department at Ohio State University at Mansfield is trying to incorporate technology into our courses
by giving assignments that encourage the use of technology. Unfortunately, there is no time given to students to experiment or
develop the technology -enhanced lessons. The methods courses are full of methods content. Nevertheless, it is vital to give
students experiences both in teaching with technology and participating as a student using technology (Cuba, 1995). Because of
this, our department makes every attempt to enhance our teaching with technology. This happens through required presentations,
including the input of digital images, expectations of technology for required lesson development and assessments, the use of
digital picture displays to enhance an activity, and the use of Web CT. Through the development of these and other uses of
technology in our methods courses, we are beginning to give our students experiences from a student perspective. In addition to
this, though, there must be a teaching component to technology experiences. This happens with the development of the
technology teaching lab.

Research Questions
This is a qualitative ethnographic study in case format as defined by Guba and Lincoln (1994). It is because ‘of this
methodology that issues of description and interpretation are of utmost concern. The questions informing the interpretation of
data in this study have the following foci:
*  Determine whether a student can or cannot reach the expectations of the ISTE Profile Standards for

Professional Performance through the implementation of the technology teaching lab.
= Determine types of technology infusion used to meet these standards.

*  Determine the perceived ability of the students following the technology teaching lab.

The Technology Teaching Lab

Before the Technology Teaching Lab, if a student wished to use technology in her field placement Ohio State University at
Mansfield, not only did she have to plan, create, and write the lesson in her own time in addition to the other lessons from the
content areas, but she had to depend on the technologies of the school in which she is placed. Often times, the schools would
have little equipment or equipment that is not compatible with the developed lesson.

The Lab Course

The goal for this program is to increase the use of technology in our students' lessons in ways that will enhance their
teaching. The purpose of this lab is to provide the preservice teachers in our elementary education program opportunities and
assistance in creating and using technology -enhanced lessons into their field placements. The Technology Teaching Lab
component is a 2-credit course scheduled for two quarters to run simultaneously with our methods blocks. Connections and
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constructivist theory are two foundations to our program. Any new addition to our program needed to address both core areas.
Because of our strong commitment to the integrated approach to teaching, our technology component needed to connect to our
methods blocks. Our methods blocks run in two consecutive quarters to include a methods course from social studies, math,
language arts, and science. We addressed the issue of connection by including requirements for technology -enhanced lessons in
each of our syllabi. Within each content area, there are expectations for lesson development and integration within those lessons.
We expect our students to write their lessons in a unit: integrating content as much as possible, when there is a natural fit. By
connecting the technology teaching lab with the content methods courses, we provide our students with multiple ways to
integrate technology into each content area and thus integrate the content areas through technology. Each methods course has an
expectation of technology integration into the lessons.

The lab course meets once every week during the same quarters as our methods block for a two-hour period. There are two
time slots available to better meet the needs of the students: one after school on class days and one after school on their field
placement days. In addition, the lab space is available for walk-ins throughout the week. The students work during this time to
create technology -enhanced lessons that they will take directly to their field placement. There is little direct instruction; instead,
time is spent on the uses of instructional technologies, demonstrations of those uses, and play with the equipment. The primary
structure of the lab course is open and one of discovery and experience. Students are to play and create lessons, again, to take
directly to the field.

Students write technology -enhanced lessons and use educational technology in their field placements. This important facet
(that of experience) of the lab course gives students the practice in developing and revising educationally sound, technology -
enhanced lessons for their future classrooms. The lab provides students supervised time to experiment with the hardware and
software to create technology -enhanced lessons that connect to the requirements of the methods courses. These technology -
enhanced lessons incorporate imaging, Internet use, and presentation tools. Then, the students take the created lessons directly to
the field.

The Lab Instructor

We addressed our other area of focus, constructivist-learning philosophies, through the format of the lab course. The natural
starting point for instruction in a constructivist classroom is not the material to be taught, but student interests, prior experiences,
and current understandings (Ravitz, Becker, & Wong, 2000). Because of this, a true constructivist form of a Technology
Teaching Lab would have to accommodate for a variety of levels of technology abilities in the students and provide for their
varying interests. We designed the Technology Teaching Lab course to be one of discovery and experience. The purpose of the
lab is to provide our students with the opportunities to develop appropriate uses of the technologies in their field placements and
to then take those lessons directly to the field, gving the students the experiences necessary to integrate technology into their
classroom.

The teacher's role in a constructivist setting is to facilitate student-designed efforts. This instructor is also available in the
physical space of the lab to assist students. The major focus of the instructor’s time is on play and on emergent needs of
particular lesson creations. The instructor’s responsibility is to help the students develop educationally sound applications of
technology in their field placement in close connection to the education department and the needs and requirements of the
methods courses. The instructor is also available in the physical space of the lab to assist students.

Equipment :

We purchased a variety of technology tools that tour students could take directly to their field placements. These tools
included: portable laptop and projector sets, flex cams, digital microscopes, computer calculator sets, a variety of canned
software, digital cameras, and digital video cameras. By providing the students with the equipment, the students can create a
lesson and deliver the lesson directly without concern for lack of hardware, software, or hardware mismatches.

The Assessment tool

As a department, we have adopted the ISTE standards (International Society for Technology in Education, 2000) for
technology in preservice education. As an evaluation piece, I created a template out of those competencies specifically set to the
professional preparation performance profile created for pre-service teachers to be completed before their internship experience
(ISTE, 2000). Each of our students downloaded this template, the profile in table form, onto a zip disc. Our students wrote a
short narrative addressing how they ht each of the competencies and included with this narrative a hyperlink to electronic
evidence of their work. This evidence could be in a variety of forms. For example, if a student wanted to demonstrate that she
wrote and taught a lesson using Hyper Studio, she might use two forms of evidence. First, she might hyperlink the lesson portion
to her actual text document write-up of the lesson. Second, she might hyperlink her teaching evidence to an example of a
student's presentation. In doing this, the student has demonstrated her capabilities to write and teach a technologically enhanced
lesson, and demonstrated her ability to use technology as a form of self-evaluation. She is documenting her technology use and at
a future time, can reflect on that use and revise and recreate. Another example might be that of email threaded discussions
maintained throughout a field assignment. The student teacher could simply retain a copy of the discussions and hyperlink them
to the template to use as electronic documentation. A sample portion of template is provided in table 1.
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Table 1. Template Sample

Prior to the culminating student teaching or internship experience

Technology Operations and Concepts

Task

Electronic_Evidence

Examine technology tools used to collect, “Free online grade book software.”
analyze, interpret, represent, and

communicate student performance data.

http://www.classbuilder.co
m

Planning and Designing Learning Environments and Experiences

Identify technology resources available in “Taught an integrated lesson which
schools and analyze how accessibility to included an Excel graphing exercise
those resources affects planning for in the computer lab. Twenty-three

instruction. students in class.”

bellvillelesson17.doc

Design and teach technology-enriched “An example of a student-produced
learning activities that connect content graph from an integrated technology
standards with student technology standards lesson I taught in the computer lab
and meet the divers needs of students. at Bellville Elementary.”

Cody.xls

Teaching, Learning, and the Curriculum

Apply on-line and other technology resources ~ “Incorporate higher-level thinking
to support problem solving and related problems and questions with NCTM
decision making for maximum student math-related activities.”

http://standards.nctm.org/do
cument/eexamples/index.ht
m

learning.
Productivity and Professional Practice
Identify and engage in technology -based

opportunities for professional education and
lifelong learning, including the use of

“Opportunities for professional http://www.nctm.org
development and resources.”

http://www.ohioschoolnet.k

distance learning. 12.0h.us/
Social, Ethical, Legal, and Human Issues
Identify issues related to equitable access to “Equity project WI‘01” EquityWI01.ppt

technology in school, community, and home
environments.

Methodology

Purpose of Study

The purpose of this study is multifaceted: first, to determine whether or not students can meet the expectations of the
professional preparation standards set by the ISTE standards can be met by the implementation of the technology teaching lab
and second, to determine what level of technology infusion students choose to use in meeting these standards and finally to guide
development of the technology teaching lab. The results of this study will be beneficial to other departments of education in their
drive to meet national standards and infuse technology into their programs.

Design, Instrumentation, and Data Analysis

The design of this study utilized qualitative research methods from the interpretivist paradigm (Guba & Lincoln, 1994). This
is a case-study to represent a molar unit, a multiple of individuals (preservice teachers). The use of a molar unit in this case is to
extend external validity of results (Huberman & Miles, 1994). The case format is not one of generlizability; it instead has a focus
of transferability. This transfer is to similar sets of participants. Data were gathered from multiple sources during the 2000-2001
school year. ’

The data was collected in two formats. First, the ISTE profile template (as defined previously as the tool for the course). The
data from the template was inserted into a database for ease of analysis. The database was analyzed in a variety of manners.
First, the database was used to determine what the students used as an electronic example for their meeting a particular standard.
Second, the variety of evidence used to document to student’s meeting the standards. Finally, the database was used to interpret
the level of technology infusion.

In addition to the database, a survey was distributed at the end of the second quarter in which the students took the lab. This
survey asked questions about the student’s perceptions of their technology abilities, their anticipated use of technology in the
classroom, and their impressions of the technology teaching lab. Open-ended comments listing strengths and concerns were
coded by emergent topics. A cluster method of data analysis was used throughout the interpretation of data (Huberman & Miles,
1994).
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Description of site and participants

This study took place at a regional campus of a large, mid-west University. The participants for this study were 21 Masters
of Education students. Their ages ranged from 23-43, four male; 17 female, 20 Caucasian; | Asian-American, and from middle-
class background. Students came to the masters degree certification program with a variety of undergraduate degrees: elementary
education, psychology, law, the ministry, and private business. All students were required to take the 2-credit hour technology
teaching lab course with each of their methods block quarters (totaling 4 credit hours). This was the first year of this

requirement.

Results
Demonstration of Technology Use

At the end of the second lab course, students completed their templates with a narrative stating how they met each standard
and a hyperlink connecting to a piece of electronic evidence that supported their statement. Table 2 shows the distribution of
electronic evidence used by the students in their templates. The data is heavy in the areas of web sites and presentations. The use
of web sites was intriguing and warranted further investigation into the manner by which they used the sites as documentation of
meeting a particular standard. The manner in which the sites were used in denoted in the second category of results, level of
evidence. The use of presentations as a demonstration of evidence stems from the assignments given in the methods block
courses. In the 2002-2001 school year, the year of this study, the students were required to produce a presentation in the math
and science methods block courses in which they took digital video of an integrated lesson, imported portions of their video into
a power point presentation, and reflected upon the concerns and strengths of the lesson. This project was called the MST project
and each student created two presentations in this format; one in the first methods block and another in the second methods block.

Table 2. Evidence Used

Web Sites Documents Excel Presentations Other

Technology Operations and Concepts 19 1 1 1 18
Planning and Designing Learning Environments and 40 22 2 71 3
Experiences

Teaching, Learning, and the Curriculum 48 11 1

Assessment and Evaluation 48 20 10
Productivity and Professional Practice 20 4 2 14

Social, Ethical, Legal, and Human Issues 92 2 2
Total 267 38 5 109 33
Percentage of profile standards met 59% 9% 1% 24% 7%

Level of Technology Evidence
In addition to the types of technology used by the students as evidence of meeting the profile, the data was analyzed for level

of technology integration. In this analysis, a clustering and coding method was implemented. This coding produced three major
categories of technology infusing: teacher-centered technology, child-centered technology, and task-centered technology.
Teacher-centered technology refers to technology used by the teacher but in the context of a lesson. In this case, the teacher is
the worker. It would be similar to the teacher using technology to enhance a lesson that would otherwise be teacher directed. An
example of teacher-centered technology would be a teacher-created presentation using power point or Hyperstudio to
demonstrate the development of a seed. Another example of teacher-center technology would be a class-created excel chart in
which the teacher input the data on a centered machine that is connected to a projector or large screen television. Another
example of a teacher-center use would be the teacher using some sort of project device to demonstrate the components of a seed
using a flex cam. Still another example of a teacher-center infusion would be a class game using a canned CD and a projection
device.

The second category for technology infusion determined by analyzing the data from the templates is child-centered
technology. This format refers to technology used by the children in the class, either in small groups or individually. In this
case, the child is the worker. This would be similar to the teacher using technology to enhance a small group task or individual
seat work assignment. An example of child-centered technology would be child creating a publishing document that focused on
a particular country to be used as an assessment in a class. Another example of this format would be a group of students creating
a presentation documenting the recycling of garbage. Another form of child-centered technology would be a student writing a
story and importing still photos to illustrate the story. Still another form of child-centered technology would be the use of
Internet interactive tools with each child at a computer station (ex. E-examples from NCTM).

The third category for technology infusion determined by the template is task-center technology. This format refers to
technology used by the teacher in the design of a lesson, a class, or profession growth or organization. In this case, the task is the
focus with the teacher as the worker. This would be aligned to traditional preparation and paperwork connected to the profession
of teaching. An example of task-centered technology would be a web site used to obtain information about a lesson on the
circulatory system. Another example would be the creation of an excel chart or word “chat” or email format that demonstrated
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collaboration on issues of teaching. Still another example would the completion of an assignment for a course in education (in
document, sheet, or presentation format).

Table 3 indicates the various forms of technology evidence used by the preservice teachers to demonstrate competence in the
performance indicators. Special note is made to the performance indicator goal, which in many cases does not require lesson

development, but rather technology use in the profession of teaching.

Table 3. Narrative Coding

Teacher- Child- Task-
center centered centered
technology technology technology
Technology Operations and Concepts 0 0 54 (100%)
Planning and Designing Learning Environments and
Experiences 12 (7%) 67 (38%) 96 (55%)
Teaching, Learning, and the Curriculum 0 4 (6%) 60 (94%)
Assessment and Evaluation 1 (1%) 12 (12%) 87 (87%)
Productivity and Professional Practice 0 0 43 (100%)
Social, Ethical, Legal, and Human Issues 0 0 104 (100%)
Total 13 83 444
Percentage of profile 3% 15% 82%

Student Perceptions

Secondary to the template, was the survey. This survey was administered for the purposes of course development.
Nevertheless, the survey indicates a level of ability and comfort that could inform other institutions where technology infusion
programs are being developed and under consideration. Table 4 indicates the technologies that student would most likely use in
their teaching. This reflects technologies that were emphasized during the technology teaching lab and those technologies that
were demonstrated during the technology teaching lab.

Table 4. Technology most-likely to use in teaching

Hardware Raw Rank Raw Software

score* score*
Digital camera 26 1 22 Word processing
Flatbed scanner 57 2 43 Internet
Digital video camera 64 3 75 Power point
Flex cam 71 4 83 Hyperstudio
Multimedia projector 94 5 93 Educational programs
Dissecting microscope 100 6 104 Spreadsheet
Digital balance 113 7 111 Database

* Combined rating of 20 students with a rating of | as most likely.

Student Perceptions of Technology Teaching Lab

An open-ended comment section of the survey revealed what the students thought were concerns and strengths of the
technology teaching lab. These concerns could be categorized into three subheadings: Instructor, time, technology, and ability.
Interestingly, the instructor and ability were indicated and coded as major categories for both the concerns and the strengths of
the technology teaching lab. The instructor was commended on several surveys for being available, experienced, and flexible.
An example of this was, "Instructor was flexible, helpful, patient, personable, kept the class 'real™. Alternatively, the instructor
was also listed as a concern for a lack of expertness, and not conducting the class on an individual level. Ability was an indicator
of strength; "Class is needed, gained an enormous amount, a lot further in my ability to use technology, I learned a lot, I feel
capable," and a concern; "...overkill, quite comfortable previous to this class, lab times inconvenient, class needs to be 'stepped
up', should have been much more help, start classes in fall, need better connection to methods courses."

One of the categories that did not show through in both strengths and concerns was that of time. Time was indicated as a
strength because students felt that they were given an extended period of time to actually write technology -enhanced lessons;
"...lots of time to work on our technology components of projects, more time to use technology to plan lessons." Technology was
listed as a concern, as it often is in the cases of infusing technology into the classroom; "...technology fail (ures), better
connection to printer, (need) better equipment"
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Discussion

The technology teaching lab, while still in its infancy, shows great promise. It provided a venue for preservice teachers to
address issues of technology connected to their field placements and to their classroom assignments. It demonstrated a
connection to the questions stated earlier in this writing.

The Technology Teaching Lab and the ISTE Standards

It follows that students can meet the profile set by ISTE Profile Standards for Professional Performance through the
implementation of the technology teaching lab and courses similar in focus. The students used a variety of electronic evidence
but the primary tool was that of web sites. At first glance, this might be disturbing. However, this indicates that students find the
tool of the computer useful in the research and information gathering aspect of teaching and learning. When reading the data, it
was necessary to realize that the ISTE profile contains six categories: Technology Operations and Concepts, Planning and
Designing Learning Environments, Teaching, Learning, and the Curriculum, Assessment and Evaluation, Productivity and
Professional Practice, and Social, Ethical, Legal, and Human Issues. The majority of the six categories focus on technology
issues and not technology as a tool of instruction. Under the heading of Planning and Designing Learning Environments,
Teaching, Learning, and the Curriculum, and Assessment and Evaluation, it would be reasonable to find students using a variety
of electronic evidence indicators. It may be advantageous for instructors to suggest types of evidence that would meet particular
goals, but I hesitate to say this in light of the focus of constructive methods for the class. By suggesting a specific piece of
evidence, it may limit the preservice teacher’s creative role in this venture. Still, a wider variety of evidential components would
be preferable.

Technology Infusion: Types and Level

By categorizing the evidential narratives given by the students, it was clear that there are three major roles of technology in
preservice teacher education: teach-center technology, child-centered technology, and task-center technology. Again, looking at
the profile stated, the issues that students needed to address were various. Many students met professional profile expectations
using appropriate manners. The students who used child-center technology used it under headings were that was appropriate:
Planning and Designing Learning Environments and Experiences and Assessment and Evaluation. Again, at first glance, one
might wish to see more teacher-centered and child-center technologies indicated in the narrative section of the template.
However, the fact that the students used a variety of teacher, child, and task centered activities is encouraging. It is vital to use a
variety of methods of technology infusion into teaching. Just as it is vital to use a variety of teaching methods in teaching. The
fact that the preservice teachers used many task-centered narratives indicates the
place they are in their program (using technology to complete assignment tasks) and their developmental stage in teaching (initial
play and discovery).

Student Perceptions

It is reasonable for the students to wish to use technologies in their teaching that they have familiarity with and that they have
had success with in the past. This is clear in their indication that word processing, digital cameras, and presentations would be of
interest to them in their teaching. The students in this program were expected to use these technologies throughout the methods
blocks and chose to use them in their field placements. They are very familiar with presentation software through class
assignment in their methods blocks. It is a goal to get them to feel more comfortable with the uses of other technologies: flex
cams, computer calculators, digital imaging, and projection devises. This will happen through the emphasis of these technologies
in their methods blocks to give them the student perspective. This experience then will give students a feeling of comfort and
success that they can then transfer to their teaching. It is also vital for preservice teachers to see how professors use technology
to enhance their teaching. Through this, the process of teaching with technology is modeled and can then be applied to their
teaching.

Modifications for the Technology Teaching Lab

There are a few considerations to make to modify the technology teaching lab to better meet the needs of students and the
expectations of the ISTE standards. One issue that arose through the data was that of instructor. While the original intend of the
technology teaching lab was to create a block of time where students could play and invent, the instructor relied on a more
instruction-based format. This created problems for students who felt that they did not need the instructional time on particular
technologies and for the students whom desperately need the “play” time to accommodate their learning style. The instructor has
since modified his instructional method to better meet the constructivist, discovery format and preliminary lesson submissions
from the current cohort of students shows an increase in technology infused lessons. This demonstrates a need for a particular
teacher and learner paradigm distinction to best accommodate the technology teaching lab and its intent to foster technology -
infused lesson development in preservice teachers’ lessons.

Another aspect of modification is that of classroom experience. Our students are benefiting from an increased role of
technology in their methods block course. This increase gives the students opportunities to see technology used in instruction
from a students’ perspective. Some of the additional and continuing aspects of technology infusing in the methods courses



include: Computer Poster Sessions, Computer Calculators, Flex Cam and GPS demonstrations, electronic backyard History
Projects, Integrated Assignments including the MST Projects (Math/Science), Equity Project (Math/Social Studies), and Drama
Display (Math/Language Arts).

Finally, the modification connected to the particular technologies used in the methods blocks and in the technology teaching
lab need to be consistently revisited. Technologies available to teachers in the schools are ever-changing and need continual
modifications.

Consideration for future research

Currently, students in the preservice program are required to take an inventory of abilities and experiences connected with the
ISTE profile. Students take a 2-part survey in which they self-report experiences with technologies and ability with technologies
connected to the profile subsections: Technology Operations and Concepts, Planning and Designing Learning Environments,
Teaching, Learning, and the Curriculum, Assessment and Evaluation, Productivity and Professional Practice, and Social, Ethical,
Legal, and Human Issues. This survey will demonstrate growth incurred by the implementation of the technology teaching lab.
Additional data is also being collected for future research connected with the students’ lesson plans. Future research will not
only use data from the template and the survey, but also coding from the submitted lessons and lesson reflections that include
technology as a component.

It would be a benefit to this research and to research on technology in teacher education in general if follow-up studies were
conducted to connect preservice teachers’ indications of use with actual use, observed and reported after the teachers are
employed full-time. Such research would add to the field of technology infusion in teacher education.

Conclusion

In conclusion, this report finds that given time, technology, assistance, and experience, students can and will create
technology -enhanced lessons. These experiences of creating and field-testing lessons with the assistance of technology or with
the inclusion of technology will aid students in the task of meeting the ISTE professional preparation performance profile. The
technology teaching lab is one option for providing such qualities to a preservice education program. In addition, the template
used throughout this program is a valuable tool for departments to use when evaluating program and providing evidence for
current and future grants. Finally, the technology teaching lab and the accompanying template provides for opportunity for
reflection and demonstration of best works, similar to a portfolio. The benefits from this program are visible, follow from the
collected data, and provide for opportunities to infuse technology into the preservice teacher education program and expectations.
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Effects of Embedded Relevance Enhancement in CBIM Program
for English as a Foreign Language Learners

Mei-Mei Chang
National Pingtung University of Science and Technology

James D. Lehman
Purdue University

Abstract

This 2 X 2 factorial experimental study is to investigate effects of intrinsic motivation and embedded instructional strategies
designed to enhance relevance on students’ perceptions of motivation and understanding of the instructional material within a
computer-based interactive multimedia lesson for college English as a foreign language students. The findings indicated that
highly intrinsically motivated students learned more and the use of embedded relevance strategies facilitates students’ language
learning regardless of learners’ level of intrinsic motivation.

Introduction

Traditionally, schools rely heavily on extrinsically motivated behavior (Brown, 1994). For example, standardized tests,
exams which have given high authority, are often used to drive student performance. In most countries that teach English as a
foreign language, school-level instruction does not emphasize the function of English as a tool for communication but instead
focuses on how to pass the tests. The consequence of this is that students work hard to try to pass the exam to please teachers and
parents rather than develop an internal thirst for knowledge and experience. It is not a surprise that students often lose their
interest in English learning as a result. EFL teachers should provide students with authentic, functional, interactive, and
constructive language learning environments to reduce students' anxiety, raise students’ motivation, and increase students'
confidence. The use of relevance-enhancing strategies in a CBIM language-learning environment offers promise. This study
investigated the effects of intrinsic motivation and embedded instructional strategies designed to enhance relevance on students'
perceptions of motivation as well as students’ understanding of the instructional material within a computer-based interactive
multimedia (CBIM) lesson for college English as a foreign language students.

Background

In recent times, a major trend in pedagogy related to second language learning has arisen from the realization that knowledge
of grammatical forms and structures alone does not adequately prepare learners for effective and appropriate use of the language
they are learning. Researchers have claimed that there should be a shift in emphasis from the structure and form of language to
communicative meaning. They have argued pointedly that the ultimate goal for language learning and teaching is to help learners
develop communicative competence (Berns, 1990; Savignon, 1997). Hence, communicative language teaching (CLT) researchers
have identified new pedagogical orientations and suggested that communicative approaches are needed in language teaching and
learning (Angelis & Henderson, 1989; Berns, 1990; Savignon, 1983, 1997, Underwood, 1984). In order to help accomplish the
ultimate goal of communicative language teaching, Brown (1993) suggested the utilization of technology such as films, videos,
and computers.

Keller (1983, 1987) claimed that strategies embedded in instructional materials can enhance the learner's attention to the
materials and perceptions of relevance, confidence and satisfaction about learning, which in turn can enhance cognitive
performance. Keller and Kopp (1987) argued that embedding relevance strategies can improve motivation and performance and
should be used to connect the learning to the learner. Nwagbara (1993) reported positive findings about building a relevance
component in instructional material to improve learners’ motivation.

CBIM (computer-based interactive multimedia) is an instructional approach that can create a language learning environment
that embraces constructivism and interaction (Milheim, 1995) through its multiple roles and unique properties. SLA (second
language acquisition) researchers have indicated that the audio-visual and textual resources found within computer applications
can aid in building activities to help students develop the various competencies mobilized in communication (Chanier, 1996;
Murray, Morgenstern, & Furstenberg, 1991). There is no doubt that CBIM has a promising future for foreign language teaching
and learning. However, technology itself cannot help instruction without careful instructional design. Using the unique features
of CBIM, integration of appropriate instructional strategies can foster student learning and help learners learn how to learn
(Reigeluth, 1983; Wenden, 1985).

This study was conducted to investigate the effect of embedding relevance-enhancing strategies in foreign language classes.
The relationship between learners' motivation and embedded relevance strategies was also examined.
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Methods

The 2 X 2 factorial experimental posttest-only design was employed with two categorical independent variables, level of
intrinsic motivation (higher or lower) and embedded relevance enhancement (with or without), and two continuous dependent
variables, achievement and motivation perception. The Intrinsic Motivation Orientation Scale (IMOS), a scale developed by the
researcher (Cronbach coefficient alpha was .93), measured the first independent variable, learners’ level of intrinsic motivation.
Totally 313 subjects were categorized as having a higher or lower level of intrinsic motivation based on their score on the IMOS.
The second independent variable, embedded enhanced relevance strategies, was the treatment; strategies were based on the
Relevance Concept and Tactics Checklist developed by Keller (1990). Within each intrinsic motivation group, learners were
randomly assigned to a treatment consisting of a computer-based instructional multimedia program featuring English language
text, videos, and exercises on the topic of criticism either with or without enhanced relevance components. The dependent
variables, operationally defines as the score on a comprehension test and the score on the Modified Instructional Material
Motivation Survey (MIMMS), were measured after students completed the computer-based interactive multimedia (CBIM)
program. Two-way analysis of variance (ANOVA) was used to analyze the data collected.

Data Analysis and Results

The comprehension test means for each of the four treatment groups are shown in Table 1. When comparing scores by Level
of Intrinsic Motivation, one can see the Higher Level of Intrinsic Motivation group mean of 11.97 was higher than the Lower
Level of Intrinsic Motivation group mean of 10.47. The Higher Level of Intrinsic Motivation group obtained a higher score than
the Lower Level of Intrinsic Motivation group in both the control and experimental condition. When comparing means by
treatments, the experimental group mean of 12.75 was higher than the control group mean of 9.63. In spite of different levels of
intrinsic motivation, subjects who received embedded relevance enhancement obtained higher scores on the comprehension test
than subjects who did not receive embedded relevance enhancement.

Table 1 Comprehension Test Means (SDs) for All Four Groups

Level of Intrinsic Motivation

Treatments Higher Lower Combined
With n=79 n=_80 n=159
Enhanced (experimental) M=13.51(4.88) M=11.99(4.49) M=1275(4.73)
Relevance Without n=176 n=78 n=154
(control) M=10.36(3.79) M = 8.92(3.09) M = 9.63(3.52)
Combined n=15 n=158
M = 11.97(4.64) M =10.47(4.14)

The results of the MIMMS for each of the four groups are shown in Table 2. The Higher Level of Intrinsic Motivation group
mean of 125.63 was greater than the Lower Level of Intrinsic Motivation group mean of 113.85. The mean for the Embedded
Relevance Enhancement group of 123.10 was greater than the mean for the control group of 116.21.

Table 2 The MIMMS Means (SDs) for All Four Groups

Level of Intrinsic Motivation

Treatments Higher Lower Combined
With n=179 n=79 n=158
Enhanced (experimental) M = 130.62(15.19) M =115.58(16.45) M=123.10(17.49)
Relevance Without n=76 n=78 n=154
(control) M = 120.43(15.26) M= 112.10(14.64) M =116.21(15.48)
Combined n =135 n=157
M = 125.63(16.01) M = 113.85(15.63)

Two-way analysis of variance (ANOVA) was employed to test the research hypotheses. The SAS GLM procedure was used
because of unbalanced group size. Overall statistical results (Tables 3) indicate that there were significant differences among
groups on both the Comprehension Test [F (3, 309) = 18.25, p =.0001] and the MIMMS [F (3, 308) = 21.50, p <.0001].
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For the comprehension test, there was a significant difference between the two levels of Intrinsic Motivation (F=10.13,p =
0.0016) as well as between two levels of Embedded Relevance Enhancement (F = 44.46, p = 0.0001). The interaction between
levels of Intrinsic Motivation and levels of Embedded Relevance Enhancement was not significant (F = .01, p = .93). The results
show that there was a significant main effect of the Level of Intrinsic Motivation and a significant main effect of the Embedded
Relevance Enhancement on the comprehension test. Students with higher levels of intrinsic motivation obtained higher scores
than students with lower levels of intrinsic motivation. Students who learned from the embedded relevance enhancement program
outperformed the students who learned from the no embedded relevance enhancement program. There was no interaction effect
between Level of Intrinsic Motivation and Embedded Relevance Enhancement on the comprehension test.

Table 3 Two-Way GLM ANOVA for Comprehension Test and MIMMS

Source 4 Type lILSS MS E J4
Comprehension Test
Level of Intrinsic motivation ' 1 172.54 172.54 10.13 .0016
Level of Relevance Enhancement 1 756.97 756.97 44.46 .0001
LOIM * LORE 1 A3 3 .01 .93
MIMMS
Level of Intrinsic Motivation 1 10647.05 10647.05 44.88 .0001
Level of Relevance Enhancement 1 3640.77 3640.77 15.35 L0001
LOIM*LORE 1 876.79 876.79 3.70 L0555

Note, LOIM*LORE = Interaction between Level of Intrinsic Motivation and Embedded Relevance Enhancement.

- For motivation perception, the results showed that there was a significant difference between the two levels of Intrinsic
Motivation (F = 44.88, p = 0.0001) as well as between the two levels of Embedded Relevance Enhancement (F = 15.35, p =
0.0001) on the MIMMS. The interaction between Level of Intrinsic Motivation and Embedded Relevance Enhancement on the
MIMMS was not significant (F = 3.70, p = 0.0555). Results indicated that there were significant main effects of Leve! of Intrinsic
Motivation and Relevance Enhancement on the MIMMS. The MIMMS mean of the Higher Level of Intrinsic Motivation group
was greater than that of the Lower Level of Intrinsic Motivation group. Students who learned from the embedded relevance
enhancement program outperformed students who learned from the program without embedded relevance enhancement on the
MIMMS. The interaction effect between the Level of Intrinsic Motivation and the Level of Embedded Relevance Enhancement
on motivation perception was small and not statistically significant.

The findings indicated that the use of embedded relevance strategies facilitates students’ language learning regardless of
learners’ level of intrinsic motivation. Appropriately constructed CBIM instructional materials with embedded relevance
enhancement can benefit EFL learners in English learning. The findings of the study also showed that students with higher levels
of intrinsic motivation learned more. More highly intrinsically motivated students performed better regardless of the specific
treatments they received. Among all four treatment goups, the highly intrinsically motivated students who learned from the
program with embedded instructional strategies program performed the best overall. There was no significant interaction between
these two variables. However, a possible tendency toward a differential motivational response to the instructional materials was
noted; more highly intrinsically motivated subjects tended to be more motivated by enhanced relevance strategies than less
intrinsically motivated subjects.

Discussions and Implications

Findings of this study support Keller’s (1983, 1987) declaration that embedded instructional strategies can enhance learners’
motivation, which, in turn, can enhance cognitive performance. This finding is consistent with previous research showing that
incorporating relevance strategies into instructional materials can increase students’ motivation (Means, Jonassen, and Dwyer,
1997; Nwagbara, 1993; Sass, 1989). It also supports Keller’s (1983) theory of motivation, which argues that learners’ motivation
can be influenced, and the ARCS model, which provided the set of strategies for improving motivation in this study. The results
also indicate that the effects of the two variables are additive. The embedded instructional strategies added to the effect of the
existing intrinsic motivation of students. The results of the study suggest that students can learn better when they are notified of
the immediate benefit of the instruction they receive; when there are examples included in the material to stress the intrinsic
satisfactions of the subject of instruction (goal orientation: present worth). Students learn better when they know what they will
be able to do after finishing the instructional materials; when there are examples and exercises clearly related to the knowledge
and skills that they will need in the future; when they are told that this instruction will improve their general life coping skills
(goal orientation: future value). The results also suggest that learning is facilitated by employing (1) personal language to make
learners feel that they are being talking as a person, (2) exercises with feedback, and (3) exercises that stimulate problem solving
(motive matching: basic motive stimulation). EFL teachers may draw implications for classroom practice from this research.
Teachers should talk with students as people; relate instruction to students’ daily lives; and point out how the instructional
materials can be used in the real world or in students' lives in the future. Teachers should also try different styles of exercise.
Some problem solving exercises, in addition to basic language practice, can help students’ learning. Relevance enhancement
facilitated students’ learning in this study.

The positive findings should encourage teachers and program designers to use embedded instructional strategies either in
class or in courseware design. Instructional designers are encouraged to use the ARCS model as a model for designing motivating
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instruction. Based on the learner assessment, instructional designers can (1) integrate the whole ARCS model into instructional
materials, (2) embed one of the components of the model into instructional material, or (3) apply strategies listed on the
motivational tactics checklist, to enhance learners motivation and improve learning. Future research should further examine the
use of relevance enhancement strategies. Also, other components of the ARCS model, such as attention, confidence, or
satisfaction should also be studied for their impact on learning. This theoretical framework offers a rich source of instructional
strategies for teachers and instructional designers.
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Pennsylvania State System of Higher Education School Web Site Review for
Usability And Information Availability

Mark E. Chase
Slippery Rock University

Study Design

This study compares and contrasts the web sites of the fourteen Pennsylvania State System of Higher Education schools to
identify those that provide efficient, accurate, and effective access to a standardized list of information resources. The study takes
a two-fold approach to achieve this goal. By examining the content provided and further analyzing the presentation of that
content, an evaluation can be made, and a comparison can be drawn between institutional web sites. The researcher first visited
each school’s web site in August of 1999 and used the same instrument to revisit the web sites in May 2000 and March 2001
looking for twenty specific pieces of information common to all state system schools.

Each of these twenty items was evaluated based on five criteria:
Does the school’s site provide the requested information?
How difficult is the information to locate?

How current is the information?
Does the page use appropriate design skills and contain necessary navigational elements (as defined by Patrick Lynch’s Yale

Web Style Manual [Lynch & Horton 1999]
5. Is the page professional in appearance?

BN -

A point value from one to five was used for each of the above questions for a total of 25 points. These 25 points could be
accumulated for each of the 20 information items that were researched. A total of 500 points were possible.

Assessment criteria assumptions

As the Internet continues to gow, a school’s web site is increasing becoming marketing, recruitment, and public relations
tools that educational institutions need to closely monitor. A recent survey by the Slippery Rock University Admissions office
indicated that the school’s web site was second only to family and friends in influencing their decision on applying to the
institution [Bracco 2000]. The importance of a school web site outlining accurate and detailed information for prospective
students is clear. A well-designed web site providing information that matches the audiences’ needs will result in higher
enrollment, increased alumni donations, and a greater level of credibility for the institution [McCollum 1999]. )

This study makes the following assumptions in the collection and analysis of data:

- University sites should all provide a baseline of information resources

- University site visitors should be able to easily locate information without searching deep into a site hierarchy

- University site pages should provide current information

- University site pages should have a professional appearance (good grammar, accurate spelling, consistent layout)

Identification of common information

University web sites are designed to serve a variety of target audiences. These audiences include but are not limited to:
prospective students, current students, alumni, institutional employees, community members, researchers, and colleagues. Since
university web pages are expected to serve a variety of users, a list of information that these groups might request was generated.
That list was refined to twenty items that would be typical of the SSHE institutions. Those twenty items include:

1) Search engine

2) Site Map

3) Tuition and fee schedule

4) Academic Calendar

5) Distance education course offerings
6) Library resources

7) Address of the institution

8) Registrar’s name and address

9) How to order transcripts

10) Department listings

11) Academic department chair (English)
12) Mission Statement
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13) List of degree and certificate programs
14) Admissions information

15) Name of the President

16) Name of the Provost

17) Calendar of Events

18) Link to State System of Higher Education
19) Faculty directory

20) Alumni page

Data Collection

All data for each of the fourteen schools was collected during the first week of August 1999, the second week of May 2000,
and the second week of March 2001. The researcher accessed each web site attempting to locate the information from the list.
Search engines, directories, and browsing techniques were used to locate information. The following point scale was used for
evaluating question #1; “Does the school’s site provide the researched information item?”

5 points — requested information is provided

3 points — some of requested information is provided

1 point— requested information is not located

If the information was not located, the institution received zero points for the remaining four questions. The minimum score
any school could receive on any of the items was one point. Therefore, the lowest possible score was 20, and the highest possible
score was 500.

Once the information was located the shortest path to accessing the information was determined. Significantly if the
information was located via a search engine, the researcher needed to determine how this information was linked to the main
page (on what level of the hierarchy did it reside). The assumption for evaluation is that if the user has to review fewer pages to
find the requested item, it is easier for them to locate the information. The following point scale was used for question #2, “How
difficult is the information to locate?”

5 points —required access of three or fewer pages

4 points — required access of four pages

3 points — required access of five pages

2 points — required access of six pages

1 point—required access of seven or more pages

The web page that contained the requested information was evaluated to determine if the information provided was current.
Many pages list a last date of revision. Other dates could be determined by the content on the page. These dates were used for the
evaluation. If no date of revision is provided, the researcher assumed that information was cutrent unless there were overt
indications otherwise (i.e. calendar of events for a previous year). The following point scale was used for question #3, “How
current is the information?”

5 points — requested information is less than 6 months old

3 points — requested information is less than | year old

1 point—requested information is more than 1 year

Question #4 evaluated the web pages use of good design skills. Patrick Lynch’s Yale Web Style Manual provided the standard
for evaluation. The researcher looked critically at only the most elementary of design skills. Did links on the page work? Were
graphics used on the page able to load? Were consistent navigational tools employed? Were text colors and size appropriate and
readable? The researcher limited the evaluation to three responses to question #4, “Does the page use appropriate design skills
and contain necessary navigational elements?”

5 points — page uses excellent design skills

3 points — page uses average design skills

1 point— page uses poor design skills

The final question looked at the page’s professional appearance. Does the page use proper grammar, punctuation, and
spelling? Is the information organized and presented in a logical format? The researcher will again limit the responses to question
#5, “Is the page professional in appearance?”

5 points — page is professional in appearance

3 points — page has one or more spelling, grammar, or punctuation errors; or page is poorly formatted

1 point —page has multiple errors and/or is poorly formatted

Data Analysis

Previous reports have discussed the finding of the first two rounds of data collection. This analysis reviews the data collection
that took place during the second week of March 2001. The researcher visited each of the fourteen SSHE school websites looking
for the informational items. Internet Explorer 5.0 was used with a screen size set to 600 x 800. All sites were accesses via a 56k
modem via an independent Pennsylvania Internet service provider. Scores were totaled for all of the twenty information items
and a cumulative score was tabulated for each institution. The individual scores for each of the twenty elements for each school
can be found in Appendix A. The following table is a summary of the cumulative scores for each of the three past years.
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1999 2000 2001
Total (Rank)} | Total (Rank) | Total (Rank}

Lock Haven 341(11) 421 (4) 486 (1)
California 368 (8) 409 (6) 468 (2)
Millersville 398 (4) 463 (1) 466 (3)
Clarion 392 (6) 394(8) 462 (4)
Mansfield 319(13) 3 (1) 460 (5)
Slippery Rock 400(2) 399(7) 439(6)
Bloomsburg 369 (7) 420 (5) 433 (7)
Shippensburg 393 (5) 394 (8) 431(8)
Indiana 393 (3) 451 2) 425(9)
Kutztown 339(12) 384(10) 423(10)
West Chester 432(1) 439(3) 41411
[East Stroudsburg _ |343(10) 350 (12) 414(11)
Edinboro 360 (9) 319 (13) 346 (13)
Cheyney 280 (14) 254 (14) 316 (14)
mean 366 390 427

Table 1 Cumulative scores and rankings for the past three years for each of the fourteen Pennsylvania State System of Higher
Education schools.

The average total score has increased each year, and this has had an impact on schools’ rankings. West Chester, who ranked
1** after the year of data collection, is now ranked 11" because their score decreased by 18 points over the three year period.
Shippensburg, who has seen an improvement in their score each year, has fallen from 4" to 8" position. The lesson to be learned
is that if you are not actively working to improve your site, you are falling behind the competition. A web site is a constantly
evolving product that needs to be actively molded, revamped, and updated. A stagnant site reflects poorly on an institution and is
not accomplishing and promoting their mission.

These scores rflect a snapshot of institutional web pages during the collection period. They are a single perspective on
usability and information availability to help schools identify weaknesses in their sites.

Summary ,

Users are frequently relying on more advanced navigational aids to find information. The need for a search engine and a site
or index map has become increasingly more important. Because of the quantity of information that is being delivered at most of
the institutional sites, the location or organization of information in the hierarchy is not always intuitive. Some links fall under
department's representative areas as a result of institutional history rather than traditional form. The number of schools that
provide search engines jumped from five in 2000 to eleven in 2001. The three schools that do not provide a search engine on their
site recorded the three lowest scores. Only six of the schools currently provide a site map or site index. The schools that did
provide a site map provided an outline view of the site hierarchy. A few schools used the site index approach, which alphabetized
all the major pages located on the site. The researcher found the alphabetized approach easier to locate specific information.

Several of the information items that were searched for are well represented at all the institutions. All schools recognize the
importance of providing admissions information, library links, an academic calendar, and the address of the institution. All but
one of the schools provided tuition and fees information, registrar’s name, transcript information, department listings, the chair of
the English department, a link to the State System web page, faculty directory and an alumni page. There is confusion at some
sites conceming the distinction between department listings and degree programs. One site provided identical links to both
listings. The listing of degree programs offered by an institution is a critical element to be linked on the admission or prospective
student areas. By forcing students to search through the department listings, schools risk alienating the student because the
information is difficult to locate or may not be available at the department level.

The required element that generated the highest mean score was the academic calendar. In March 2000, the department
listings provided the highest mean score. The academic calendar provides critical information to those on campus, but also to
prospective students, off-campus organization, and those at sister institutions. It is no surprise that the administration sees the
academic calendar as an imperative in constructing a web site.

There is little argument that the Internet, web design, and institutional sites are in the early stage of their evolutionary
process. The playing field continues to change, and standards are modified as hardware, software, and user behaviors change.
Designers must attempt to create pages that reflect current usage statistics for their audience.
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A recent study by Mycomputer.com revealed that 49.5% of users are reviewing web pages with a screen resolution of 600 x 800
and that less than 10% of users still use 640 x 480 as their preferred resolution size [Lake 2001]. While these types of hardware
and software profiles change over time, current designers need to create screens that meet the profiles of the majority of their
visitors. Therefore as pages were analtyzed for this study, they were reviewed using a screen resolution setting of 600 x 800. If the
schools’ pages did not format correctly to this screen size, points were deducted related to graphic design. A few schools had
home pages that were designed for 1024 x 768 screen sizes. This caused the content to be cropped and forced the user to scroll
down and to the right to review all the information.

For the first time this study collected data on how long it takes for an institutions web page to load. A recent Jupiter Research
survey showed that 84% of users indicated that they left sites because of slow or broken links [Lake 2001]. Optimizations of
images and being cognizant of the total file size for the university’s main home page is an imperative factor in web site design.
The researcher used a 56k modem on a 550mhz PC connected to a Western Pennsylvania Internet service provider. The data was
collected between 11 a.m. and 12 p.m. on a Friday. This time was selected to test the schools’ sites during a period when it would
normally be receiving heavy traffic. Given that 88% of households connect to the Internet at 56kps or less, it is easy for designers
at institutions with T3 line access to forget that download times can be critical [Lake 2001].

The data collected on download times was not factored into the final score for each school. Future studies may include a
factor related to download times. The collection of this information came from the researcher’s frustration of slow download
times while reviewing the individual sites. One of the SSHE school’s home page took over six minutes to load, while the average
for the schools was over three minutes. Perhaps some of the slow response time can be attributed to SSHEnet, the State System of
Higher Education Network. If the bottleneck for delivery is the network, SSHE schools still need to take this into account as they
design pages, particularly pages for prospective students, alumni, or other outside groups. Many of the schools that reported low
times had extensive graphics files (some with over 60 files) or rotating color slide shows on their home page. Edward Guttman,
lead designer at Viant, a web development firm, notes, “Only if you can prove that users will get added value through enhanced
site features are they worthwhile” [Lake, 2001]. While these slideshows may provide wonderful images from the admissions
view book, their slow load time outweighs any aesthetic value they may add to the page.

Shippensburg and a few other schools have begun to address the multi-audience design considerations through the use of an
Intranet, a portion of their web site designed primarily for on-campus personnel and students. While some off-campus access
takes place on this Intranet, the design considerations can reflect that most of the users will have high speed access. This strategy
may be appropriate for some of the schools.

One school still uses a cover page on their site. Cover pages are graphical pages that load as a preamble to a site. They
provide minimal content and usually only one or two links to proceed into a site. Their effectiveness verses their annoyance has
been debated [Lynch & Horton 1999]. The majority of site critics feel they simply create an additional barrier between the user
and the content. However, they can provide some functionality by preloading images for graphically intensive sites.

After the completion of the data collection, a follow-up question was'sent to each of the schools asking, “Do you employ a
full-time webmaster?”’ and “What division in the institution is responsible for maintaining the school’s web site?”” The following
table provides the results of these questions for each of the schools.

Ten of the fourteen schools indicate that they have full-time webmasters, although Shippensburg splits this responsibility
between two people. The top five schools in the study analysis all have full time webmasters.

The responsibility of the web site broke into two distinct areas, although sometimes this was a shared effort. Seven schools
indicated that the Advancement or Public Relations (normally a division of Advancement) areas were primarily responsible for
the content and updating the schools’ pages. Four schools indicated that an Information Technology area held that responsibility.
Three schools have joint responsibility between the IT and Advancement/Public Relations areas. The top four schools in the
instrument analysis either had Advancement/Public Relations or joint responsibility.
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Webmaster Division
Lock Haven Yes Advancement
California Yes PR
Millersville Yes IT/PR
Clarion Yes Advancement
Mansfield Yes IT
Slippery Rock No IT
Bloomsburg No Advancement
Shippensburg | Yes* IT
Indiana Yes Advancement
| Kutztown Yes IT/PR
West Chester Yes IT
| East Stroudsburg | No Acad Comp/PR
| Edinboro No PR
Cheyney Yes Advancement
* Two 1/2 time

Table 2. “Does the institution employ a full-time webmaster? " and “What division at the institution is responsible for
maintaining the school's web site?”

A few years ago it was easy to determine the area of responsibility of a school’s web page by looking at the images and
information organization. Schools that attempted to replicate their view book in the first few pages of the hierarchy were
normally created by public relations areas. School’s web pages that pushed items like e-mail instructions or ftp links in the upper
levels of the site were probably developed by the IT divisions. While these distinctions are not as clear today, there are design
issues that are addressed differently by both areas. The IT area may sometimes choose solutions that are technologically efficient
and require less maintenance. For instance, the choice of searchable databases for faculty and staff directories may be determined
by software availability and efficiency rather than usability. In contrast, sites developed by advancement areas may become too
graphically intensive and slow to load in an effort to accomplish the “branding” requirement.

In the brief period of time that this study has been conducted, a maturation of many of the SSHE school web sites has taken
place. Early sites relied heavily on organizational structure to dictate the organization of information on institution’s web site
hierarchy. Next came the revelation of designing for the audience and sites grouped all their content around audience
expectations. Many sites have now moved to a hybrid model melding the two with a heavy focus on the audience but some
additional organizational structure from the institution included. The pastthree years has seen a consistent improvement of most
SSHE school web sites, however the work is never complete. Schools need to be constantly, reevaluating their audience,
reviewing their content organization, and revising their pages to reflect the changng dynamics.

Suggestions for Further Research

Several follow-up or study reviews may be incorporated in future reviews. The researcher felt that the top rated site was not
necessary the most aesthetic of the sites. The instrument does a much better job of evaluating the information architecture of a
site rather than the visual design. Perhaps a second phase of this study could review just the graphic design.

One way to provide credibility to this study would be to identify a correlation between these ranking and inquires for
applications and enrollment. In theory, schools with better web sites should see an increase in inquiries, particularly electronic
inquires. After three years of using the same information items, it is probably time to generate a new list for review. A review of
the SSHE imperatives document may provide ideas for new items to include. In addition, some schools may become savvy of the
study and specifically improve their pages to score higher.
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Selecting Computer Mindtools: A Tool for Constructivist Learning

Hui-Hui Chen
Steven M. Crooks
Nancy J. Maushak

Texas Tech University

Introduction

A number of media selection models have been introduced over the last few decades (Anderson, 1976; Briggs and Wager,
1981; Gagne and Briggs, 1979; Gropper, 1976; Kemp, 1980; and Reiser and Gagne, 1983). These models were designed to assist
educators and trainers in selecting the most appropriate media for an instructional situation. A common assumption undergirding
these models is that instruction is based on a transmission model of learning in which an instructional medium (e.g., computer,
teacher, television) delivers or transmits an instructional message to a learner. This assumption is often inadequate for educators
interested in selecting media for constructivist learning environments.

From a constructivist learning perspective, students do not learn "from" technology, but rather "with" technology (Jonassen,
2000). The concept of learning with technology focuses on the intellectual partnership between the learner and the computer.
Jonassen refers to computer technologies applied in this manner as Mindtools. These tools partner with learners to engage and
facilitate higher order learning and critical thinking. Using Mindtools in schools is often more feasible than other computer
applications because Mindtools are relatively inexpensive and they are often already available.

This tool was developed to help educators make informed decisions about the most appropriate Mindtool for students to
partner with in specific instructional situations. Instead of focusing on transmission attributes of media (e.g., motion and/or sound
capabilities), the tool interacts with and asks educators to specify the critical, creative, or complex thinking skills they want
students to develop within a given content domain. Once this information is entered, the educator is given a prioritized list of
Mindtools and activities that could effectively be used to help students develop the higher-order thinking skills specified. It will
be useful to all educators who are interested in resources that can support their efforts in designing constructivist learning
environments.

Constructivist Learning Environments

Constructivists believe that we construct our own knowledge based on our own experiences with reality, through reflection
on our interactions with objects and ideas (Brooks & Brooks, 1993). From this perspective, learning occurs through the continual
creation and revisions of rules and hypotheses to explicate what is observed (Brooks, 1990). Learners act more like active
participants rather than passive recipients during the learning process. In the learning process, each person is continuously
examining new information with respect to old rules. Rules are revised when discrepancies appear until reaching new
understandings or constructions of reality.

Based on the belief that we learn by constructing our own understandings of reality, contructivist learning environments
should be student centered, allowing students to take an active role exploring, inquiring, and solving problems. In addition,
educators should encourage students to experience an abundance of objects and ideas while empowering them to ask their own
questions and seek their own answers to the complexities of reality. This pedagogical perspective often leads to assignments and
materials that are interdisciplinary and integrated and to instructional methods that focus on student-to-student interaction. In
such learning environments, students are more likely to take risks and approach assignments with a willingness to accept
challenges to their current understandings (Brooks & Brooks, 1993). Such environmental conditions honor students as emerging
thinkers and engage students' active understanding with reference to past experiences and personal purposes.

Brooks (1990) stated that models of learming based on constructivist principles suggest a sequence of lessons in which
exploration comes first. In contrast, traditional instruction often focuses on information dissemination for the majority of
instruction and may only introduce exploration after all the material has been "taught”. Brooks (1990) suggested a three-stage
model from constructivist-based science education as a means of applying constructivism across the curriculum: the exploration
stage, the invention stage, and the discovery stage. Using this model, teachers engage students with lesson concepts by allowing
them to explore materials or information (exploration stage), then by formally introducing the concepts (invention stage) and
finally by providing students with further activities (discovery stage). This sequence enables students to develop a robust usable
knowledge base within a domain.

Constructivist learning is a complex interaction between the students' disposition, personal purposes, prior knowledge, and
the requirements for specific subject-matter inquiry (Henderson, 1996). In constructivist learning environments, instead of
asking the learners to memorize and practice rote skills, educators inspire and facilitate meaningful inquiry learning.

Mindtools for Constructivist Learning

Mindtools can be an especially effective way to augment contructivist learning experiences in the classroom. Mindtools
depart from the conventional use of instructional technology because of the intellectual partnership that is created between the
learner and the computer. In other words, when the learner works with the computer, the leamner enhances the capabilities of the
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computer, and the computer in turn enhances the thinking of the learner (Jonassen, 2000). In this way, the computer becomes an
intellectual tool that learners can use to engage and facilitate critical thinking and higher order learning. Jonassen explains that
the properties of Mindtools enable learners to make more effective use of their mental efforts and create knowledge that reflects
their comprehension of the information rather than replicating the teacher’s presentation of information (p. 10). When students
use Mindtools, knowledge is built by the student, not provided by the teacher.

When teachers use Mindtools to promote meaningful thinking, they facilitate learning by incorporating appropriate
Mindtools to help students think critically about the subject matter. Lessons are effectively implemented by using exploration,
invention, and discovery as the framework for classroom learning experiences. Using Mindtools in schools is often more feasible
than other computer applications because they are relatively inexpensive and they are already available in most schools.
However, as Jonassen suggests, there is no reason to limit the concept of Mindtools to computer-based resources alone. Any
medium that supports knowledge construction, manipulation, representation, exploration, communication, and reflection could be
considered a Mindtool.

The Computer-based Tool for Selecting Computer Mindtools

Although computers have been used for teaching and learning for a long period of time, the idea of making use of computer
Mindtools is still pretty new to educators. A search of the WWW and the literature yielded few resources or research that
addressed the integration of Mindtools in the practical teaching and learning environment, the school. There were numerous
broken links, which were meant to link to the pages relevant to Mindtools, all over the Internet. In addition, there were
misconceptions or misunderstandings about Mindtools in current Internet resources. Teachers have access to few resources to
assist them in designing lesson that incorporate Mindtools and have little opportunity to get familiar with using Mindtools in their
classrooms. It is confusing and frustrating. In order to help educators to implement Mindtools, a computer-based tool for
selecting computer Mindtools is being designed. This tool would utilize a database web server to provide educators examples or
suggestions according to the educators' specific needs and inquiries. This easy to use tool will assist educators to include the
utilization of Mindtools in the learning environment which should ultimately increase the critical thinking skills of the students.
This session will discuss and explore the development of this selecting tool, how it is evolved.

Selecting media for instruction (Reiser & Gagné, 1983)

A number of media selection models have been introduced over the last few decades (Anderson, 1976; Briggs and Wager,
1981; Gagne and Briggs, 1979; Gropper, 1976; Kemp, 1980; and Reiser and Gagne, 1983). These models were designed to assist
educators and trainers in selecting the most appropriate medium for an instructional situation. A common assumption
undergirding these models was that instruction is based on a transmission model of learning in which an instructional medium
(e.g., computer, teacher, and television) delivers or transmits an instructional message to a learner. This assumption was perhaps
best articulated by Reiser and Gagne (1983) when introducing their media selection model by defining media as " . . . the
physical means by which an instructional message is communicated” (p. 5). They further stated that educators and trainers are
faced with the " . . .problem of choosing the appropriate media to deliver an instructional message” (p. 3). The focus on media as
the communicator or deliverer of an instructional message is consistent with many traditional models of instruction (Salomon,
Perkins, & Globerson, 1991). However, this assumption is often inadequate for educators interested in selecting media for
constructivist learning environments. This assumption is what Jonassen would call "learn from computers." The leaner under
this assumption merely receives instructional massages from the media and learns with a passive role. Neither the interaction nor
the partnership with the media is encouraged or promoted.

Discrepancies of Reiser & Gagnés' assumption for constructivist learning environment

Based on the assumption of media as " . . . the physical means by which an instructional message is communicated” (p. 5),
Reiser & Gagnés' media selection model implies that media are merely delivery tools not cognitive tools. There are several
discrepancies in applying Reiser & Gagnés' media selection model to a constructivist learning environment. First of all, Reiser &
Gagnés' media selection model the model focuses on selecting media based on the transmission attributes of media (e.g., motion
and/or sound capabilities). Selection of media as cognitive tools to engage students’ thinking is not addressed in this model.

Second, Reiser & Gagnés' media selection model focuses on providing sound guidelines to instructional designers. In the
introduction part of Reiser & Gagnés' media selection model, it indicated that it is "aimed primarily at instructional
designers...who design and develop instructional materials" (p. 7). In other words, it is not primarily tailored for classroom
teachers or educators who implement their teaching or instructional materials on daily or weekly basis in a practical learning
environment, nor does it meet the needs of a constructivist learning environment. Although claimed to be of value to instructors
and classroom teachers, their model is only for selecting "media for supplementing or supplanting some of their in-class teaching
activities" (p. 7). In a constructivist learning environment, media should not be just for supplementing or supplanting teaching
activities but engaging students to think critically.

Third, users need to cross off media which are not feasible in the situation for which instruction is being designed after they
have used Reiser & Gagnés' media selection model to identify the appropriate media for them. In other words, users have to
identify the appropriate media regardless to the feasibility or availability at the first place. At the end, users might not be able to
use any of the selected media that Reiser & Gagnés' media selection model suggests. Moreover, users have to consider the
necessity and the comparative costs to make final choices. Consequently, using Reiser & Gagnés’ media selection model is still a
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complicated decision making process. It is time-consuming for classroom teachers and educators to implement Reiser & Gagnés'
media selection model. It is another extra workload to their already tight and busy schedules.

Descriptions/constructions of our selecting tool

Mindtools are cognitive tools. Students work with Mindtools in terms of partnerships. Consequently, students and
Mindtools empower each other’s capabilities, especially the thinking and learning of students and the potentials of Mindtools.
Mindtools are readily available and can be used in all kinds of content areas. As a result, Mindtools are the best “media” to the
constructivist learning environment. In order to promote the uses of Mindtools and help educators who are interested in applying
Mindtools to their teaching, the idea to construct an extendable and applicable Mindtool database resource was developed. In
consideration of the availability and the ease to use of the WWW to every educator, it was decided to build a database web server
for selecting computer-based Mindtools. This tool is intended to help educators make informed decisions about the most
appropriate Mindtool for students to partner with in specific instructional situations. The tool interacts with and asks educators to
specify the critical, creative, or complex thinking skills they want students to develop within a given content domain. Once this
information is entered, the educator is given a prioritized list of Mindtools and activities that could effectively be used to help
students develop the higher-order thinking skills specified. The selection tool employs five steps to guide users in the
identification of appropriate Mindtools. Users will first be asked to specify content area and the grade level. Next, users need to
select concepts, the desired critical cognitive thinking skills of students to engage, and check the availability of their computer
applications, all from pre-decided menus. Then, based on the input of users, a prioritized list of Mindtools with short descriptions
of example activities and guidelines to construct new activities is provided. Items on the prioritized list are links connecting to
corresponding pages of examples stored in the database web server for selecting Mindtools.

Discussion and Co nclusion

The tool is still under development. It is not a sound product yet at this point. It is the idea that counts for the purpose of
helping educators to select appropriate Mindtools for their constructivist learning environments. However, this presentation will
still show how this tool works practically. Sample pages will be provided to illustrate the constructions of the idea of this
Mindtool database web server.

The functions to identify inputs are embedded on web pages. Queries are sent to the database server in terms of submitting
web forms. Data are retrieved from the collection of the database. Then, results are returned and shown on users’ web pages
using server side scripting language. In other words, in order to develop this database web server for selecting Mindtools, a
database server, a server side scripting language, and a Web server are required. In this case, we are using MySQL as the
database server that serves databases, PHP as the server side scripting language that connects a database server to fetch
information and sends the information to users’ web browsers as designed web pages, and the Unix Web server of Texas Tech
University. MySQL and PHP are chosen because of their free distributions and their availabilities. Moreover, MySQL and PHP
are compliant with the Unix Web server of Texas Tech University.

The Mindtool database is built based on Jonassen’s book “Computers as Mindtools for Schools.” We used Jonassen’s terms
to specify the types of Mindtools as well as the computer application software. The terms for the desired critical cognitive skills
are put together based on various resources regarding to critical thinking. The lists of content and subject areas are relevant to
what is taught at secondary schools. However, building the database is much of work. While working on sample activities, we
confront a serious problem regarding to content and subject areas. It will be very difficult and unreasonable to build the content
and subject specified activities without consulting with real content experts. It needs content experts to design and create lesson
plans and activities.

Moreover, if the database we are building is a closed collection, the resources for educators who are interested in Mindtools
will be unexpandable and remain limited. In order to have the database possess the capability of ongoing expansion, we have
decided to add a function, other than guidelines to help users to create lesson plans and activities, which allows any potential user
to contribute their creative activities to the collection of the database. We believe that once the user is more familiar with the
application of Mindtools, they will be more ready to create their own or to contribute their ideas to the database. The
contribution function is tailored for them. Nevertheless, not every contribution is published or added to the database
automatically. To prevent false example activities or misconceptions of applying Mindtools, every contribution is sent to a
reviewer first prior to be a part of the database. Full considerations are necessary and also take much time and efforts. In other
words, the development of this Mindtool database web server requires all kinds of participations on technical solutions, content
specified expertise, ongoing reviewing, continual revision, and user engagements. This selection tool for Mindtools is meant to
be a collaborative work. By working with the collaboration of all aspects, this tool will work more effectively.

It is not possible to construct this tool soundly without involving intended users. That is one of the reason that the tool is to
be on the Internet. This tool is made to be a share resource of Mindtools.
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Abstract

The purpose of this study is to investigate learning effects of on-line peer-support for generating critical questions and
counter arguments in small group on-line discussion. The on-line peer-support includes descriptions of what to do and generic
and domain specific examples of questions. About forty five students were recruited from an on-line introductory class on
turfgrass management offered by a land-grant university. A field experimental time series design with control-group was
employed. Data were collected from five discussion sessions, ten open-ended essay exams, and three multiple-choice exams
through a semester. The results indicated that the peer-challenge guidance helped learners to generate more challenges
(F=2.465, p < .05). But, it did not improve the quality of challenges. The increased quantity of challenges alone might be not
sufficient to activate learners’ reflection and critical thinking or to improve meaningful interactions. Consequently, it did not
influence learning, performance in multiple-choice questions on memory and comprehension and open-ended essay questions.

Background to the Problem

On-line discussion has become one of the most popular drategies used in on-line distance education as well as on-site
education at the college level. For example, most on-line education support systems (e.g. WebCT) include various forms of
computer supported communication functions, such as list-serve and bulletin board systems (Abowd, da Graca Pimentel,
Ishiguro, Kerimbaev, & Guzdial, 1999; Hsi & Hoadley, 1997). In fact, many on-line instructors use these functions to encourage
learners to be involved in discussions about target topics (Berge, 1997; 2000). Meaningful discussion helps learners to construct
their own knowledge by providing several cognitive benefits such as articulation, where learners articulate their understanding,
perspectives, or opinions; cognitive conflicts, where learners reflect on new knowledge to justify or defend conflicting positions;
and co-construction, where learners share and refine meaning with peers in a social context (Crook, 1994; Jonassen, Peck, &
Wilson, 1999; Koschmann et al., 1996; Tao & Gunstone, 1999b). Although on-line discussion has been used largely with these
expectations for learning benefits, the actual effects are unclear. In cases where simple question-answer cycles are employed,
students do not become actively involved in critical thinking processes. These non-thoughtful interactions are not sufficient to
promote active, knowledge construction.

One possible reason for the lack of reflection during on-line discussions is that students do not know what to ask or how to
ask questions (Miyake & Norman, 1979; van der Meij, 1990). Peer interactions can be initiated when learners raise thoughtful
questions or provide critical feedback; however, in order to propose important questions or thoughtful feedback, question-askers
need to have a certain level of domain knowledge and to activate metacognitive skills such as reflection, monitoring and
evaluation (Dillon, 1986; Miyake & Norman, 1979; Palincsar & Brown, 1984; van der Meij, 1990; Wong 1985). Unfortunately,
novice learners who begin to explore a new domain are often limited in those metacognitive skills, so they can neither ask the
right questions nor generate productive feedback. It is a "metacognitive knowledge dilemma" (Land, 2000), whereby effective
monitoring and reflection is linked to having some prior domain knowledge (Garner & Alexander, 1989).

This dilemma provides an essential need for developing on-line instructional strategies that can guide meaningful on-line
discussion between or among peers (e.g. Abowd et al., 1999; Scardamalia & Bereiter, 1996a). Specifically, learners' generation
of questions or feedback needs to be supported to lead meaningful discussions (Brown, 1989; King, 1994; King & Rosenshine,
1993; Palincsar & Brown, 1984; Scardamalia & Bereiter, 1991; van der Meij, 1998).

Purpose of the Study

This study develops a framework intended to overcome the metacognitive dilemma and to facilitate effective peer
interactions in on-line discussion. This framework assumes that novice students who lack domain knowledge and cognitive skills
can be supported in generating meaningful interactions at an early stage of learning (King & Rosenshine, 1993; Palincsar &
Brown, 1984). The resulting questions and feedback in turn can enhance peers' metacognition, such as reflecting and monitoring,
which allows them to refine and restructure their domain knowledge (Piaget, 1985; Webb & Palincsar, 1996). This framework for
peer-challenge support has three assumptions. First, on-line support for students to generate meaningful challenges can increase
the quality of students' questions and feedback by providing externalized support for metacognition (Palincsar & Brown, 1984).
Second, in order to receive learning benefits from on-line discussion, such as articulation, cognitive conflicts, and co-construction
of knowledge (Crook, 1994), this peer-challenging strategy should guide specific types of challenges that facilitate these learning
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activities (Forman & Cazden, 1985). Thus, effective types of challenges should be questions that seek missing information from
learners' explanations, counter arguments that contradict learner's opinions, and more systemic questions such as hypothetical
questions that force learners to consider complex contexts and various perspectives. Third, once the quality of peer-generated
challenges is increased, meaningful cycles of verbal interactions should be initiated. When learners receive critical, valuable,
reasonable, and sophisticated questions or challenges from their peers, those challenges and interactions should magnify learner's
cognitive dissonance and trigger a conscious cognitive process to re-construct and enhance existing understanding. Thus, the
purpose of this study is to test this peer-challenge support framework by investigating the effects of on-line support for peer
challenges on discussion activities and learning of college students.

Research Questions

Question 1: Does the use of on-line guidance for generating effective peer-challenges affect students' on-line challenging
behaviors such as types of challenges generated, clarity of challenges, and clarity of rationale in challenges during small group
on-line discussion?

Question 2: Does the use of on-line guidance for generating effective peer-challenges affect students’ on-line discussion
activities (frequency of interactions, threaded responses, and off-task interactions) during small group on-line discussion?

Question 3: Does the use of on-line guidance for generating effective peer-challenges during small group on-line discussion
affect students' performance in memory and comprehension?

Question 4: Does the use of on-line guidance for generating effective peer-challenges affect changes in students' performance
of open-ended essay questions during small group on-line discussion?

Methods

Participants ‘

Abo{)lt forty five students were recruited from an on-line introductory class on turfgrass management during the 2001 spring
semester, which is regularly offered from a land-grant university in the northeastern United States. The audience for this on-line
course has no restriction in their location and time. They can be full- or part- time students working toward either a degree or a
certificate. In the 2001 spring semester, the majority of the participants were part-time male students who pursued a certificate for
turfgrass management. The participants were randomly assigned to a small group of five to six members. Then those small
groups were randomly assigned to either experimental or control group.

Discussion tool and intervention

An on-line discussion tool used for this class is called Collaboration and Negotiation Tool for Case-Based Learning (Conet-C
version 1) and was designed by the authors.

Guidelines for effective peer-challenges were embedded into the discussion tool to facilitate learners' generation of three
different types of challenges to their peers' initial answers: clarification questions, counter arguments, and context- or
perspective-oriented questions.

Clarification questions are peer-generated questions seeking additional information from leamers' initial answers for
clarifying or elaborating the learners' ideas. These questions identify missing information, indicate unclear parts, and detect
errors in learners' initial explanations on given topics. This type of peer-challenge could facilitate learners to elaborate/articulate
their idea, explain these idea clearly, and correct their partial misunderstanding (Koschmann et al., 1996; Tao & Gunstone,
1999a).

Counter arguments are peer-generated opinions expressing disagreements with learners' initial ideas. Unlike clarification
questions, these opinions identify major differences between peers' and users’ understanding on given topics. This type of peer-
challenge generates explicit ®gnitive conflicts which could encourage leamners to justify their positions, reconstruct their
misconceptions, and negotiate their understandings (Tao & Gunstone, 1999a).

Context-/perspective-oriented questions are hypothetical questions changing critical factors in given problem situations or
considering different perspectives on the problems. Unlike clarification questions or counter arguments, these challenges do not
indicate any specific problem with learners’ responses. Instead, these challenges could stimulate learners to systemically think
about dynamic aspects of the problems beyond the levels of the assigned questions. This type of peer-challenge could facilitate
leamners to generate predications and explanations.

Procedure

Small groups of students were asked to answer the same set of five or six open-ended essay questions in five sessions of on-
line discussion throughout the semester. At each session of discussion, students in each group were asked to answer their
assigned question and post their answer within a week, so the initial answers were available for group members to review. Then,
each student was required to ask questions or to provide different opinions at least two times to group members in each
discussion session. At the same time, each student was asked to answer peers' questions or counter opinions about his/her initial
answer. After completing each on-line discussion (approx. 1 week), each student revised his/her initial answer and submitted the
final answer to the instructor.

During the first two discussion sessions (pre-observation), there was no treatment given to the groups. After finishing the
second discussion session, all students took a multiple-choice exam (pretest for memory and comprehension) in their local area
administered by local librarians. In the third and forth discussion sessions (treatment observation), the guidance for effective
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peer-challenges was presented to only the experimental group through the on-line discussion tool. After finishing the forth
discussion session, another multiple-choice exam (post-est) was administered. In the fifth discussion (post-observation) no
treatment was given to the groups. After this last discussion, the last multiple-choice exam (delayed and transfer test) was

administered.
During each discussion session, students' on-line verbal interactions and their initial and final answers for the given open-

ended essay questions were recorded in a computer database for later analysis.
Independent variables measured
The followings are a list of independent variables measured.
e  Challenging activities
e Challenge types: frequency of peer-generated clarification guestions, counter arguments, and context -/perspective
oriented questions.
e  Challenge clarity: how clearly peer-generated questions or disagreement points are described.
o Challenge-rationale clarity: how clearly rationales for challenges are justified.
e Discussion activities
e Interactions: frequency of all postings
e  Threaded responses: the number of postings under one issue
e  Off-task discussions: frequency of off-task postings
e  Learning outcomes
e  Multiple-choice tests of memory and comprehension
e  Open-ended essay questions

Results
Effects on on-line challenging behaviors

The frequency of three types of peer-generated challenges (clarification questions, counter arguments, and context-
/perspective-oriented questions) were counted from the five discussion sessions respectively. According to the results of ANOVA
repeated measures on the total frequency of three types of challeng: generated during discussion sessions (see Table 1), there was
a statistically significant interaction effect for time and groups (F = 2.465, p <.05). The result indicates that the treatment group
generated more challenges than the control group during and after treatment sessions (see figure 1). In the post-hoc analysis,
however, it failed to find specific time points and types of challenges that were attributable to the significant interaction effect.

Table 1. Results of ANOVA on total frequency of three types of challenges

Source Sum of df Mean F Sig.
Squares Square

Time* 3.995 4 999 466 .761

Time X Group 21.137 4 5.284 2.465 048

Error (Time) 317.229 148 2.143

Figure 1. Total frequency of three types of challenges between control and treatment groups across five discussion sessions.
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In order to obtain the scores for challenge clarity and challenge-rationale clarity, the challenges posted during discussion
sessions were also evaluated by two judges according to rubrics. The results of ANOVA with repeated measures did not show
any significant differences between two groups in both challenge clarity (F = .608, p. < .658) and challenge-rational clarity (F =
.356, p. < .839) across discussion sessions.

Effects on on-line discussion activities

The frequency of all postings and off-task postings were counted throughout the five discussion sessions. Also, the average
number of postings under each issues (threaded discussions) was calculated by dividing the number of issues into the number of
all postings. The results of ANOVA with repeated measures of the on-line discussion activities did not show any significant
differences between the two groups across all discussion sessions in the frequency of postings (F = .832, p. = .507) or off+ask
postings (F = 1.227, p <.302). In addition, the results of threaded discussions calculated from each small group did not show any
consistent patterns of the curve in the average postings under each issue. This indicates that there are no clear differences
between the two groups in threaded discussions.

Effects on memory and comprehension tests
The multiple-choice scores on memory and comprehension from pre-, post-, delayed-, and transfer tests were collected and

analyzed by ANOVA repeated measures. The ANOVA results did not show any significant difference between the two groups in
the scores across all tests (F = .060, p = .981).

Effects on changes in open-ended essay questions

The initial and final answers of students on the open-ended essay questions in each discussion session were collected and
evaluated by two judges according to given rubrics. The ANOVA results did not show any significant difference between the two
groups in the gain scores made from initial to final answers across all discussion sessions (F = 1.101, p = .358).

Discussions

In summary, the results indicated that the peer-challenge guidance helped leamers to generate more challenges. But, this did
not improve the quality of challenges. The increased quantity of challenges alone might not be sufficient to activate learners’
reflection and critical thinking or to improve meaningful interactions. Consequently, this did not influence learning or
performance on multiple-choice questions of memory and comprehension and open-ended essay questions on higher order
thinking.

One likely reason for the failure of the treatment to improve the quality of challenges may be that students did not frequently
refer to the on-line guidance; it was not strongly emphasized by either the instructor or the interface of the on-line discussion tool.

Instead, it was simply recommended by the instructor only twice during the treatment discussion session through the
instructor’s announcement board. Thus, students may not have paid attention to the guidance during discussions. In addition, the
interface design of the discussion tool may not have strongly encouraged students to look at and use the guidance; students in the
treatment group were required to voluntarily seek this guidance by clicking on the guidance icon. Most students reported on a
survey collected at the end of the semester that they referred to the guidance only one or two times during the treatment
discussion sessions.

Possible solutions to these limitations involve changes to the interface design and class administration, although these might
generate additional problems. The guidance, for example, could be re-designed to open automatically whenever students open the
discussion window. But, students might want more control without being “forced” to view the guidance for every posting.
Another possible solution might be to provide a template for generating effective challenges that required them to go through all
steps in order to post their challenges. If, however, we use more sophisticated interfaces for on-line guidance, then we may lose
the feasibility of large-scale use of on-line strategies because instructors might find it difficult to incorporate such interface-
dependent strategies into the generic discussion tools they use currently. Lastly, instructors might strongly emphasize the use of
on-line guidance to students by sending messages to them more frequently.

Although the current study did not find significant effects of using on-line guidance on discussion activities and learning, it
showed very reasonable results indicating that the quality of challenges could be essential for meaningful discussion and learning.
Further studies need to be focused on finding ways to improve the quality of challenges and need to be tested again to find
possible learning effects of the on-line guidance.
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Model of Learner-Centered Computer-Mediated Interaction for
Collaborative Distance Learning

C. Candace Chou
University of Minnesota

Abstract

Interaction research in distance education has focused mostly on learner-teacher interaction in a learning environment
based on a behaviorist curriculum. This presentation focuses on factors contributing to learner-learner interaction in a distance
learning course based on learner-centered and collaborative instructional design. The proposed model, which resulted from
research on patterns of learner interaction in both synchronous and asynchronous computer-mediated communication modes,
examines factors contributing to interaction in the areas of learner characteristics, technology attributes, and learning activities.

Introduction

Interaction research provides important information on student behaviors in distance learning environments to educators,
researchers, and instructional designers. The current state of interaction research has focused mostly on the quantitative results of
inter-connected messages in computer-mediated communication (CMC) conferences. Contributing factors to interaction such as
theoretical principles of course design and learning contexts are largely ignored. While various virtual leaming environments and
course management systems are being introduced to the distance leamning community, it is easy to loose sight on the pedagogical
application of the learning systems. Teachers are rushed to learn various state-of-art instructional technologies but not given
instructional examples or time to develop well-designed instructional materials for conducting distance learning courses. The
issues faced by the educators are similar to that of a novice pilot being rushed to drive a commercial airplane without going
through appropriate training via flight simulation. More research on how these systems can enhance student learning and
examples of best practices on instructional design in various disciplines are needed for the success of distance education. As
interaction has been identified as the key to the success of online learning by researchers (Gunawardena et al., 1997), this study
examines patterns of online interaction and the types of instructional design that would enhance online interaction via both
synchronous and asynchronous communication.

Learner-centered computer-mediated interaction in this study is defined as reciprocal communication among participants of
computer-mediated learning environments that emphasizes learner developments in cognition, motivation, and social
advancement for the purpose of knowledge construction and community building. Two theoretical principles that are highly
relevant to such interaction are constructivism and learner-centered principles (LCPs). A constructivist distance leamning
environment places emphases on knowledge construction through interaction with the physical environment and through the
appropriation of culturally relevant activities. In other words, knowledge is co-constructed with peers or experts and through the
immersion in a social context (Bonk & Cunningham, 1998). The Leamner-Centered Principles were developed by the American
Psychological Association (APA, 1997) as a framework for the new educational approaches that stress the integration of the
needs, skills, interests, and backgrounds of the students into the curriculum planing. The following section on literature review
examines the connection between these principles and interaction.

Literature Review

Interaction is often emphasized in different contexts for different purposes, such as construction of knowledge (Gunawardena
et al., 1997), and student satisfaction (Hackman and Walker, 1990). Moore (1989) contributed to the discussion of interaction by
providing an important framework of three types of interaction: learer-content, learner-instructor, and learner-learner
interaction. Moore pointed out that learner-content interaction is a “defining characteristics of education.” As a result of leamer-
content interaction, learners achieve intellectual growth or changes in perspectives. The second type, learner-instructor
interaction, highlights the important role of instructors. In addition to defining the learning objectives, activities, and materials,
distance instructors are also responsible for revising teaching methods and providing evaluation as their students progress in the
process of learning. The third type, leamer-learner interaction, takes place between leamer and other leamners in real-time or
delayed time and is not restricted to the presence of the instructor. This “inter-leamer interaction” can foster leaming through
student collaboration and knowledge sharing. Although the strategies used to increase learner-learner interaction vary according
to the characteristics and backgrounds of the learners, learner-learner interaction can significantly encourage the development of
student expertise in different subject areas and promote community building.

Hillman et al. (1994) added a fourth component on learner-interface interaction to the literature discussion. They defined
learner-interface interaction as “a process of manipulating tools to accomplish a task” (p. 34). They stressed the importance of
learner-interface interaction because the “learner must interact with the technological medium in order to interact with the
content, instructor, or other learners” (p. 33). The learner must -be empowered to profess the necessary skills to use the
communication tools and feel comfortable with the learning environment. Good interface design can enhance interactivity and
minimize technological barriers to online learning.
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These definitions also highlight the importance of the interrelationship among learners, content, and technology. In the design
of a learner-centered distance learning course, it is important to include the four types of interaction in the design. Furthermore,
learner-centered principles also provide “an essential framework to be incorporated in new designs for curriculum and
instruction, and assessment systems for evaluating educational goal attainments” (American Psychological Association, 1997, p.
1). LCPs consists of the following areas of learning: cognitive and metacognitive factors, motivational and affective factors,
developmental and social factors, and individual differences.

As pointed out by Wagner and McCombs (1995), these principles emerged from the following considerations:

o Learners operate holistically as a function of intellectual, emotional, social and physical characteristics.

e The learner’s behavior is based on his or her perceptions and evaluations of situations and events from a self-
orientation that interprets meaning and value relevant to personal goals and interests.

e The leamner’s development across all domains of functioning is never static and unchanging, but is a dynamic growth
process that serves inherent needs for mastery, control and belonging. (p. 34)

In the context of distance education, the infusion of LCPs into the design of learning systems and instructional activities has
provided enhanced opportunities for educators to improve teaching/leaming activities. Traditionally, teachers decide what the
learners need to know by devising the objectives, instruction, procedures, curriculum, materials, and evaluation. Recently, the
increased discussions on learner-centered education have led more educators to recognize the values of empowering the students
to take control of their learning. The design of the curriculum takes into consideration students’ background and prior knowledge
in the subject matter.

The LCPs provide a solid framework for the new educational approaches. However, the actual implementation is subject to
individual interpretation and still requires much effort for educators to come up with feasible strategies. Fortunately,
constructivism that originates from philosophical and educational theories has provided viable strategies for teaching and
learning. Jonassen et al. (1995), longtime advocates of constructivism for CMC systems in distance education, argued:

Constructivist principles provide a set of guiding principles to help designers and teachers create learner-centered,

collaborative environments that support reflective and experiential processes. Students and instructors can then build

meaning, understanding, and relevant practice together and go far beyond the mere movement of information from

instructors’ minds to students’ notebooks. (p. 8)

According to Jonassen et al. (1995), the four constructivist attributes for building learning systems are context, construction,
collaboration, and conversation. Contextrefers to the “real world” scenario in which learners can carry out leamning tasks as close
to the real world as possible. Learning tasks should have real-world implications so that leamners can connect what they learn in
the classroom with the real world. Construction concerns knowledge that is built on the “active process of articulation and
reflection within a context” (Jonassen, 1995, p. 8). Learners acquire knowledge better when they can link their own experience
with the learning materials and make sense of them. Learners master a subject better in the process of constructing knowledge.
Collaboration helps learners to develop, test, and evaluate their ideas with peers. Learners are exposed to multiple perspectives in
a problem-solving case and then come to a self-selected conclusion on a particular issue. This is an important part of the learning
process. Conversation is engaged by group members for purposes such as planning, collaboration, and meaning making. It is
especially important for distance learning because most communication is done through online exchanges. A successful
conversation will lead to good preparations for and completion of online tasks (Jonassen et al., 1995).

Distance learning courses that are based on the LCPs and constructivism have demonstrated enhanced interaction and
academic achievements. The next section reviews the process of implementing the theoretical principles into the instructional
design of a distance learning course.

Background

The course for this research is an upper level undergraduate course titled “Theories and Applications of Computer-Mediated
Communication Systems” offered at the University of Hawaii. The main objective of the course is to enrich the understanding of
CMC systems through discussions and effective use of various CMC systems. The course design is based on the following
theoretical principles: '

Principle 1: Learner-centered instructional design: The course design considers student development, especially in the
following areas: cognitive, meta-cognitive, motivational, affective, social, and individual differences. Students learn to monitor
their own progress, manage the course content, and develop expertise in a sub-domain of CMC study. Specific examples of
learner-centered instructional activities include the use of student reflection journals for the purpose of metacognition and
student-centered discussion for motivating them to take control of the subject matter.

Principle 2: Constructivist activities: The emphasis is placed on student acquisition of knowledge via active involvement with
the curriculum rather than via imitation or memorization of facts or course content. Specific instructional activities based on the
constructivist principles include synchronous and asynchronous discussions for co-construction of knowledge and project-based
learning for real-world application.

Principle 3: Small group cooperative learning: Students collaborate on tasks in small groups to accomplish a set of predefined
learning objectives and to advance their knowledge in a domain. Emphases are placed on community building and knowledge
sharing. They equally share the responsibilities of the assigned tasks and semester projects. At the end of each term, they
demonstrate the ability to accomplish the task on an individual base.

The course for this study was conducted through a number of text -based (WebCT chat and ICQ), audio-video conferencing
(CU-Seeme & Netscape Cooltalk), and enhanced virtual systems (The Palace & Active World). Students took turns to moderate
seminars in three-member small groups each week. They followed the guidelines of Student-Centered Discussions (SCD) (Chou,
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1999; Shooop, 1997) to participate in the online seminars. In general, students participated each online seminar by following the
SCD principles such as respecting each other, generating ideas, listening tentatively, and referencing each other during
conversation. Whereas, student moderators kept the discussion alive by observing rules such as greeting participants, devising
warm-up activities, making an opening statement, using a gep-by-step discussion process, asking questions, scripting the
discussion, and preparing concluding remarks (Chou, 1999), Detailed description of instructional design, course syllabus, and the
CMC systems employed are described in the research by Chou (2001a, 2001b)

Research Design and Methods

This study examines interaction patterns at both interpersonal and system levels in a learner-centered distance collaborative
learning environment. The research focuses on factors that affect interaction from three areas: learning activities, technology
attributes, and learner characteristics. At the system level, student perceptions of both synchronous and asynchronous CMC
systems and the relationship with interaction are investigated. At the interpersonal level, patterns of learner-learner interaction
over both communication modes are compared and contrasted. Furthermore, the overall effects of various theoretical-based
instructional activities on learner interaction are also scrutinized. The research methods include content analysis, formative and
summative evaluation of the instructional activities, and technologies employed in a distance-learning course. The data for
content analysis are based on conference transcripts from both synchronous and asynchronous communication. Formative data
are based on student reflection journals, instructor’s log, and observers’ logs. Four observers were invited to observe the class on
a weekly basis. They submitted a weekly log to the instructor to suggest improvement on the instructional design and activities
for this class. The summative data are collected from the following student surveys: student background, course evaluation,
CMC-skill assessment, student perceptions of communication characteristics of technology, group cohesiveness and
performance. Detailed descriptions of these surveys can be found in Chou’s dissertation work (2001b).

Both synchronous and asynchronous seminars were conducted on a weekly basis. In the synchronous seminar, students were
responsible to take turns in moderating small group discussions. In the asynchronous seminar, students collaborated in building a
knowledge base by sharing and exchanging constructive views on a topic related to CMC systems. In addition to the weekly
discussion, the semester-long projects also required the students to collaborate in small groups via various CMC systems.

Bale’s (1950) Interaction Process Analysis (IPA) was adapted as the basis for content analysis to describe the patterns of
student interaction in small groups via both synchronous and asynchronous networks. IPA was originally developed to study
small group interaction in two main areas: socioemotional -oriented and task-oriented interaction.

Research questions are divided into the following three main categories:

A. Technology Attributes
QAL1: What are the technological factors that affect student interaction?
B. Learning Activities
Synchronous vs. Asynchronous discussions
QBI: Is there a significant difference in the social-emotional contents and task-oriented contents between synchronous
and asynchronous communication?

Conference Moderation

QB2: Moderator vs. Participants: How can a conference moderator help to facilitate online discussions?

Small Group Collaboration

QB3: What are the student perceptions of small group collaborative activities?
C. Learner Characteristics

Prior Computer experience
QCl: Is learner’s experience with computer correlated with total number of messages submitted?

Gender
QC2: Ts there a significant difference in the SE-oriented vs. task-oriented contents between female and male participants?

Analysis and Discussion
Technology Attributes

Students rated each CMC system on the following communication characteristics: social presence, communication
effectiveness, and communication interface. Of all systems tested, WebCT chat received the highest rating and the Palace came
in second place. This is an indication that students valued reliable and smooth connection for communication. WebCT chat
turned out to be the most reliable and straightforward CMC systems used. In addition, the add-on affective components
(wearable-avatars, voice-activation, bubble messages, etc.) in the Palace actually made the conversation more realistic. Students
demonstrated enjoyment in using the avatars to express themselves during the online conversations.

Positive technological attributes can enhance interaction and negative technological attributes can hinder interaction. Table 1
is a summary of various technological factors that affect interaction.
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Table 1. Positive and Negative Technological Attributes Affecting the Degree of Interaction

Positive Features | Negative Features

A. System performance

Fast loading, low bandwidth Bandwidth intensive

Transcript recording Non-recordable conversation

Good audio/video quality Poor audio/video quality

Crossplatform compatibility Platform-specific

B. Interface design

User-friendly navigation tools Nontransparent or no navigation tools

Learner centered (e.g., customizable, flexible, and scalable Program controlled (e.g., fixed and un-customizable
interface) interface)

Wearable avatars with a variety of selections Fixed-type avatars with stereotypical selections
Low levels of distraction (e.g., good visualization of screen | High-levels of distraction (e.g., lack of organization of
icons) screen icons)

Status indication (e.g., occupied, off-line, online, etc.) Lack of status indication

Accessible to users with disabilities (e.g., Bobby-approved, | Notaccessible to users with disabilities
text -to-speech option)

C. Communication characteristics

High degree of social presence Low degree of social presence

Effective for communication at interpersonal level Ineffective for communication at interpersonal level
Effective for communication at system level (e.g., fast Ineffective for communication at system level (e.g., delayed
message exchan ges) message exchanges)

High degree of expressiveness (e.g., mood indicators) Low degree of expressiveness

Affective communication components (e.g., optional Impersonal communication components (e.g., command-
toolbox for emoticons, props for avatars, etc) line oriented communication)

Division of public vs. private space (e.g., breakout sessions | Lack of division of meeting rooms
for small groups)

Based on the observation by the instructor and evaluators, student adaptation to technology can be summarized in four stages:

e The WOW stage: At the initial phase, students were fascinated with the potential of technology and amazed at what
CMC systems could have accomplished.

e  The FUN stage: At the second phase, students actually used the systems for simple tasks and derived a great deal of
pleasure in the hands-on experience.

e The OH-OH stage: This was the frustrating stage when more complex tasks were given and their skills had not
developed enough to handle these tasks.

e  The “Back-to-Normal” stage: Students either became more competent in the use of technology or became comfortable
with dealing with technical difficulties. They internalized their anxiety and accepted that technical glitches were
inevitable in the learning process.

Learning Activities
a. Synchronous vs. asynchronous discussion

The two main categories in Bale’s IPA are social-emotional oriented interaction and task-oriented interaction. The multiple
regression analysis shows that both variables significantly predict the interaction patterns in both communication modes, F{(2,
116) = 85.7, p <.0001 (Table 2). The mean sentence per person in synchronous mode is 26.31 sentences and 51 sentences in
asynchronous mode. Because R = .77 and R? = 0.6, 60% of the variance is accounted for by these independent variables. The
analysis shows that there is a significantly higher amount of SE-oriented interaction in synchronous discussions and a
significantly higher volume of task-oriented interaction in asynchronous discussions.

Table 2: Multiple Regression Analysis Predicting Interaction in Synchronous Versus Asynchronous Discussions

Syn. Mean Syn. SD Asyn.Mean Asyn. SD F
SE 8.66 8.12 4.26 4.72 -7.46 ok
TASK 17.65 15.53 46.74 19.11 12.21 i
totals 26.31 22.01 51.00 20.76 5.85 ok

P <0001
In the synchronous communication mode, there was more spontaneous communication going back and forth. The
communication processes between asking and answering questions are more equally distributed in synchronous communication,
whereas in asynchronous communication, students tended to volunteer to give more information than to ask questions.
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The synchronous communication mode also made it easier to provide immediate feedback to information seekers. Some
students were actively engaged in discussions while other students waited until they were asked to say something. The researcher
observed that there was more equal participation in the discussions in three-member small groups than in large groups. In
addition, in synchronous mode, participants asked more personal questions and revealed more about their frustration or need for
help with less hesitation. Personal questions such as one’s occupation, schooling history, and background of technical training
were included more often in synchronous discussions.

b. Conference moderation

Students took turns moderating small group discussions in the weekly synchronous seminars. Every group was responsible
for hosting one online seminar in the semester. Because there were thee members in each group, the seminar was usually divided
into three small groups so that each member of the host group could moderate one group in the online seminar. The moderator’s
action is highly correlated with the performance of the conference participants. According to Table 3, when a moderator sent out
more task-oriented content, the participants also responded with more task-oriented messages, F(1, 163) = 36.58, p <.0001.
Likewise, when a moderator sent out more SE-oriented content, the participants responded with messages of the same nature,
F(1, 163) = 11.91, p < .001. In addition, the total number of messages sent by the moderators also contributed positively to the
total number of messages sent by the participants, F(1, 163) = 28.85, p < .0001. Overall, the moderator’s functions are vital to the
information exchanges in a small group discussion. The comparison of the mean sentences between moderator and participant
indicates that in order to encourage active discussion, the moderator usually sent out two or three times more sentences than the
participant.

Table 3: One-Way ANOVA Between the Mean Sentences Sent by Moderators and Participants

Moderators Participants F
SE Mean 9.05 35 11.91 *ok
Task Mean 24.15 6.29 36.58 ok
Total Mean 33.19 9.78 28.85 >k

**kp <.0001, **p <.001

¢. Small group collaboration

Two forms of collaboration took place in small groups: synchronous seminar and project preparations. In addition to working
together to host a successful synchronous seminar, members of a small group also met several times in private throughout the
semester to prepare for seminar moderation and case study. Students were asked to complete the questionnaires on group
cohesiveness, individual commitment, and individual performance at the end of the term. The highest score one member of a
group could get was 40 points. In Table 4, the mean score of each group is listed.
Table 4 Group Performance Evaluation and Group Cohesiveness Score

Groups (n=3) Cohesiveness Perceived quality of group performance
Mean SD Mean SD

GROUP 1 39.67 0.82 5.98 0.86

GROUP 2 ) 37.5 3.89 6.02 1.16

GROUP 3 385 2.07 5.94 0.97

GROUP 4 325 10.61 3.76 1.63

GROUP 5 37.0 4.08 5.53 1.18

The correlation between the perceived quality of group performance and group cohesiveness is significantly high, r = .95, p =
.01. Group members who rated their actions highly cohesive also deemed their performance high. However, the correlation
between perceived quality of group performance and individual commitment is low, r= -.12, p = .29. Individuals who were
committed to their work did not necessarily consider group performance quality high (see Table 5). In some instances, members
of a group might work harder when they foresaw that the quality of group performance would not be up to standards. Putting
students in small groups and assigning collaborative tasks to each group does not always guarantee a successful learning
experience. The summary section concludes a number of factors affecting online interaction..

Table 5 Mean Score of Individual Commitment and Perceived Quality of Group Performance

Groups (n=3) Perceived quality of group Individual Commitment
performance

GROUP 1 5.98 5.83

GROUP 2 6.02 6.64

GROUP 3 5.94 5.50

GROUP 4 3.76 6.13

GROUP 5 5.53 6.00
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Learner Characteristics
Due to insufficient data and small sample selection, no significant correlation was found between total messages sent by each

participant and their previous computer experience. In terms of gender differences, significant differences were found in
synchronous mode in both SE-oriented and task-oriented interaction. In general, female participants sent out more sentences than
the male participants in both synchronous and asynchronous communication modes; the female mean sentences are higher.
Nevertheless, female participants sent out significantly higher number of messages in both SE-oriented and task-oriented areas.
Overall, female participants consistently sent more SE-oriented messages in both communication modes.

Summary

Interaction Factors

The main conclusion drawn from this study is that the design of learner-centered online activities and the selections of
appropriate technologies do contribute to different patterns of interaction. The research findings are summarized as follows:

A. Learning activities: Constructivist-based instructional activities such as student-moderated discussion and small group
cooperative learning are conducive to interaction and learning. Specific findings are listed as below:

a. The appropriate use of synchronous online seminar can enhance interpersonal relationship. In general, students submit a
higher percentage of task-oriented messages than social-emotional oriented messages in both asynchronous and synchronous
communication modes. Nevertheless, there is a higher percentage of socialemotional interactions in synchronous mode than in
asynchronous mode.

b. Asynchronous peer review provides the opportunity for collaboration on building knowledge bases and information
sharing.

c. Interestingly, there was more one-way communication in asynchronous mode. In asynchronous mode, students seemed to
be more interested in expressing opinions than challenging each others’ views; whereas in synchronous mode, there were more
questions and answers. Students were more engaging in the synchronous discussions. There was a stronger sense of immediacy to
respond to peers’ questions in synchronous mode than in asynchronous mode.

d. Student-moderated conference based on the SCD Model allows learners to take initiatives in their learning and be efficient
in communication via various CMC systems.

e. Forming small groups for online seminars or group projects helped to reduce the initial disorientation and confusions of
online learners.

B. Technology attributes: Discussion on technology attributes focuses on the mode of communication systems and the
communication characteristics such as social presence, communication effectiveness, and communication effectiveness.

a. Communication systems: the selections of synchronous or asynchronous technologies contributed to the different
interaction patterns. Students tended to spend much more time in task-oriented discussions in asynchronous mode. When online
tasks were clearly defined and students passed the initial “‘get-to-know-each-other” stage, students were inclined to spend less
time in SE-oriented interactions in both communication modes. Nevertheless, learners consistently spent more time in SE-
oriented interaction in synchronous mode than in asynchronous mode.

b. Communication characteristics: Student ratings of a CMC system increased as the frequency of uses increased. Student
perceptions of the communication characteristics of technologies might affect their initial interaction online. Time played an
important role in student adoption of new technology. Usually after the first two or three weeks, students were able to ignore
some of the “obstacles” of a system and concentrated on the task at hand.

c. Leamer characteristics: Gender difference affects how students interact online. Female students contributed more to SE-
oriented interaction than the male students in both communication modes. In addition, prior knowledge in a subject matter and
computer experience contributed to the different interaction patterns in the individuals at the beginning stage. After the first two
weeks, the difference was hardly noticeable.

As the result of the research, a model of Learner-Centered Computer-Mediated Interaction for Collaborative Distance
Learning is proposed to explain factors that could affect interaction as shown in Figure 1.

Conclusions

Research in distance education covers a wide spectrum of issues. Although interaction is not the only key to successful
distance education, this factor is vital to the progress of leamners, teachers, and the school as a whole. As Gunawardena et al.
(1997) has boldly put it: “No interaction, no education.” This research emphasizes the importance of interaction research by
providing supporting evidence in activity design, technology employed, and learner differences. This study advocates the
integration of learner-centered instructional design and constructivism into the curriculum. The researcher hopes to break the
myth that synchronous communication is impossible to manage. On the contrary, as shown in this study, the appropriate
incorporation of synchronous activities can enhance learning interests and interpersonal relationship. Although there is no lack of
research in distance education since the 1980s, there is a need for more research on emerging technology employed in distance
education because the implications and applications also affect educational policy and management. This study is a small
contribution to the understanding of the ever-changing technological ecology of distance education.
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Figure 1: Model of Learner-Centered Computer-Mediated Interaction for Collaborative Learning
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Web Enhanced Learning and Student Awareness of Strategy Use

Jane Crozier

Abstract

This qualitative study examined the awareness of strategy use and justification of that use of gifted undergraduate students as
they researched, utilized resources, and evaluated finalist for a global understanding and peace award. The participants in the
informal learning environment utilized a web-based learning environment. Their homepage was developed in WebCT and
allowed them to access to informational resources, conduct online chats, and write reflective journals. The findings focused on
the student awareness of their strategy use and their online learning community experience.

Introduction

An increasing number of universities and K-12 school systems are using some type of web-based support for learning
(Mandiach & Cline, 2000). Mandiach and Cline (2000) argue that despite the enthusiasm of some educational institutions,
practical and curricular problems related to the integration of web-based learning environments persist. These environments
range from low-level integration where a homepage contains links to related information; to mid-level integration, where a
homepage contains informational links, asynchronous and/or synchronous communication connections in the form of chat
sessions or a bulletin board, and course handouts; to a high-level integration, where the entire course is delivered via the
homepage including lectures, homework, all communications, testing, and student grades (Miller & Miller, 2000).

Researchers have just begun to scratch the surface of the usefulness of the range of different levels of web-based learning
environments (Gunawardena & Zittle, 1997; Miller & Miller, 2000; Palloff & Pratt, 1999). The research highlighted the online
learning communities involved in various levels of web-based environments and learner characteristics that enable students to
successfully interact and learn using these environments. These elements were identified through exploration of either reflection
or collaboration, and from the perspective of the teacher and/or student.

Purpose

This study continues the research into web-based learning by examining a mid-level web-based learning environment as a
support for an informal learning experience. The informal learning situation was a group of undergraduate students, that were
Fellows in the Honors program, who served as the selection committee for the finalists of a global awareness and peace award.
The committee members needed to determine the award criteria, research and learn about the backgrounds and attributes of each
nominee, and evaluate each nominee based on the criteria for the award. There were a variety of strategies the students would
utilize in order to develop criteria, research nominees, and evaluate nominee attributes. The learning aspect explored was the role
the web-based environment had in supporting student awareness of strategy use.

Online reflection and collaboration activities to identify strategy were used and the reasoning behind that use, from the
student perspective. In addition, perceptions of the student’s online experience were sought. The original research question
addressed in this study was, “How does a web enhanced learning environment effect the nomination process?”

Research Literature

Awareness of strategy use

Researchers in the field of psychology consider “awareness of strategy use” as part of an individual’s metacognitive abilities.
Bjorklund (1995) and Sternberg (1990) identify these abilities as an individual’s knowledge and regulation of cognitive
processes. The knowledge of an individual’s cognitive processes or strategies involves knowing the proper time to use strategies
and the reasoning behind their use. The regulation of cognitive processes or strategy use involves planning strategy use and
evaluation of the result of the strategy usage, although mentioned here as a definition, regulation is not a focus in this study.

The research on strategy use and the reasoning behind that usage, the focus of exploration for this paper; involves strategy
use in problem solving (Royer, et al, 1993) and among gifted students (Carr, et al, 1995). Strategy usage has been easy for
students to identify, however the reasoning behind strategy use is more difficult for individuals to identify. The findings dealing
with knowing when to use a strategy have indicated that it is fairly easy for adults to identify strategies they have used; however
younger learners cannot always identify a strategy by name (1995). In both cases, discussing their reasons for strategy use was
much more difficult, if not impossible.

Online student reflection

The research conducted involves student reflection activities, and usually revolves around student impressions of learning
and working in an online learning community (Sherry, et al, 1998; Gunawardena & Zittle, 1997). However, one study of
particular interest was that of Guzdial and Turns (2000); where they examined student reflective practice in an online community
as the students collaborated on projects in an online engineering course at the University of Michigan. According to the findings,
in order for the students to successfully contribute to their class, they had to reflect on the bulletin board discussion threads and
determine whether a new or alternative idea should be contributed to the concept thread and how their response would be
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perceived. These practices assisted in student contribution to course discussion threads and, the researchers noted, in turn,
enhanced student learning.

Online student collaboration

The research involving web-based learning support of student collaboration focused on providing students with immediate
access to their peers and to informational resources on the Internet (Palloff & Pratt, 1999; Sherry, et al, 1998). Through
collaboration, many students form online leaming communities within the bounds of the course or project. Palloff and Pratt
(1999) emphasize that these communities have a great influence on the success of the class; in fact, these researchers suggest that
if the community is unsuccessful or does not exist then no learning occurs.

The strength of the collaboration is key to the success of the community and is dependent upon the student’s comfort level as
a member of the community. Sherry, et al (1998) discussed that participants in their study had stronger communities when the
members had a high comfort level while working in the online environment. An element that enhances a member’s feeling of
comfort is what Gunawardena and Zittle (1997) called a “sense of presence.” According to these researchers, this sense of
presence indicates that the member feels a strong connection to the online community. In addition, it has been identified as a key
factor in successful online learning experiences.

Method

Participants

The participants involved in this study were nine Honors Fellowship undergraduate students at a public university. Students
who received a fellowship are viewed as gifted. These Honors Fellows served as members of a selection committee responsible
for selecting the finalists for an annual global understanding and peace award. One third of the committee had participated the
previous year. The names used in the study were pseudonyms selected by the participants. There were two teams. The advisor
to the this student committee was also the researcher.

Study Design

This study took place in the informal educational setting of the award selection committee for approximately two and a half
months. The participants worked individually to research their nominee (included individuals and nonprofit organizations
involved with issues related to global understanding and peace initiatives) and in teams to support each other’s efforts. The first
two committee meetings were designed to orient the students to research resources, establish evaluation criteria for the nominees,
and allow the students to select their nominee.

In the following month, the teams met weekly to discuss member research progress and evaluation issues. These weekly
meetings were held in the team chat rooms. The final team meeting was held face-to-face. Each team member introduced his/her
nominee and answered questions posed by other team members. At the end of the meeting, the team members selected one or
two nominees to submit to the full committee as finalists. The team members who nominated the team finalists incorporated the
feedback from other team members into a one page composite listing of the nominee’s background and attributes for submission
to the full committee. The full committee reconvened after the final team meetings and nominated the finalists.

During the final two meetings, in the first full committee meeting, each team introduced their nominee to the group, in a
similar manner as they did during the final weekly team meeting. The full committee then voted on the nominees from the teams
and selected all the nominees submitted, six in all. The finalist composites submitted to the full committee were expanded into
nomination documents. These documents detailed the nominee’s background, affiliated organization, and criteria based
attributes; and were then sent to the governing board.

Homepage Design

The committee web page was developed in WebCT (an Internet based course support system which supports asynchronous
and synchronous communication such as Chats and bulletin boards, as well as student records, faculty lectures and notes via
audio and/or video). The homepage provided the group with secure access to: 1) Weekly meeting schedules and updates, 2) team
chat rooms, 3) reflective journals via bulletin board, 4) forms to support research, and 5) links to research databases. These
resources provided a convenient and effective means for feedback among the team members and the advisor. After the weekly
chat meetings, students were asked to reflect on the process they used and their online experience, in their individual online
journals (shared only with the advisor, not the other students). The students used forms on the Homepage that served as
guidelines for recording sources. The students provided research database links that grew in number as they located more
sources of information. The links were made available to all committee members in order to help those having problems locating
resources.

Data Collection

The study’s data collection resources were triangulated to trace student strategy use, depict student awareness of strategy use
and its justification, as well as provide confirmation of findings. This triangulation of data resources was utilized to provide
greater validation to the study (Patton, 1990).
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» Weekly Team Chat Session Discourse: The chat session discourse was recorded and reviewed in search of evidence of
criteria and evaluation strategy discussions. The reflective journals were included as a main source of data related to
student awareness of evaluative strategy use.

»  Student Reflective Journals: Each week, the students were asked to respond to a few brief questions and incorporate
their own thoughts and ideas, about the process, and their research, into their own reflective journal.

» Semi-formal Interviews: The interviews of team leaders/facilitators were conducted half way through the project.
These individuals were selected because they facilitated the chat discussions and their role focused on review of team
progress. They presented opportunities for obtaining data related to student awareness (Patton, 1990). Most of the
student questions focused on the criteria selection process, research, and the online experience.

> Participant Observer Fieldnotes: Since the researcher (myself) was also the advisor to the group, participant observer
fieldnotes were used. These notes were summaries of events during the face-to-face meetings.

>  Student Artifacts: The student artifacts or final nominee documents were used to review the synthesis of the team’s
work and the progression of evaluative strategy use.

Data Analysis

The qualitative case study method was used (Glaser, 1995; Merriam, 1997) to analyze the data collected in this study. The
case study method incorporates constant comparison for the analysis. During the analysis, the researcher reviewed the data,
identified patterns, determined categories, and identified overriding themes. The student reflections, chat discourse, and final
documents were compared to identify repetitive themes related to awareness of strategy use and online learning. The field notes
and artifacts were used to verify findings. The credibility of the study analysis was enhanced through an exhaustive search for
negative cases found in the themes. According to Merriam (1998), a negative case is one that is the extreme opposite of the
patterns or trends discovered during analysis. These cases were sought to extend the definition of the rule of the pattern, as in
participant awareness of strategy use or participant experience as an online learner (Patton, 1990; Merriam, 1998).

Key Findings

The students began their discussion to establish the criteria used in evaluating nominee goals and accomplishments; the group
discussion required an additional group meeting in order to determine the final criteria. After this first meeting, the participants
selected their nominee (there were fifteen nominees and nine students, so six students selected two) and began their research. At
the end of the second meeting, the criteria was established. The students developed a list of five criteria: Awareness,
Benevolence, Commitment, Diplomacy, and Influence. The presence of the criteria served as a foundation for the students and
was mentioned periodically during team meetings as reference points from which to gauge the information they were reviewing.
The criteria guided their research, discussions, and decision-making. The responses to the interview questions, guided reflection,
and chat discussions provided a comprehensive picture of the student strategy use and their online experience. Two key
questions asked were, “What steps did you take to determine the criteria?” and “Why did you make your selection?”

Awareness of Strategy Use

The students were able to identify the strategies they used to establish the criteria, such as brainstorming, adaptation, compare
and contrast, and simplification. However, most did not adequately discuss their reasons justifying their choices. One student,
Madi, from Team A, demonstrated this when she discussed her strategy selection during her participation in the first round of
criteria development:

1 just basically brainstormed ... And then in my group, Don and Jan, they had really specific things, like “have an
extended period of service” ... — mine are a little vague so I adapted mine to the more specific things that they had.

Madi’s awareness of her use of the brainstorming and adaptation strategies were present, however her reasoning for
discarding her original criteria list and adopting the list of her teammates seemed weak. Madi adopted the new list, citing that it
was more specific than her list, but did not expand on why she found this attribute preferable. This awareness of strategy use and
lack of reasoning was apparent in the reflections of most of the participants. The ability has been noted in gifted students by
Carr, et al (1995); their findings indicated that gifted students more so than average students possess specific strategy knowledge
or the metacognitive knowledge about when and where to use a strategy with fewer of the students knowing why they used a
strategy.

The students in this study, indicated that they knew when and where to use a strategy, however, only one expressed exactly
why she used a specific strategy. Another student, able to identify the strategies she used, was also able to discuss her reason for
using the strategy. This unusual illumination occurred with one participant, a case which further defines the strategy usage theme
to allow for some rare occasions when gifted students are able to justify their use of a strategy. Radison, from Team B,
commented on her own strategy use and reasoning, when she discussed the hour of debate that ensued prior to the acceptance of
the final criteria list. This debate was a war of words rather than meaning; the paragraph length descriptions of each attribute was
eventually reduced to the five general terms representing global understanding and peace at Radison’s Team’s prompting (The
five criteria for global understanding and peace were: Awareness, Benevolence, Commitment, Diplomacy, and Influence).
Radison wrote in her journal:
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We came up with five words that seemed to cover the overall theme we had been trying to get at in all the previous work.
I think simplifying is often the most overlooked step in processes such as these. Sometimes it’s hard to take ideas off the
list because it feels like we’re moving backwards.
Radison recognized that the strategy the group was using to finalize the criteria (refining the phrases, word by word)
was not working and suggested another way of accomplishing the task. This way was accepted almost immediately.

Online Learners

Online community:

The chat sessions, participant observer field notes of face-to-face meetings, and interview responses from the two team
leaders relayed information regarding student roles and impressions of the online chat meetings. The patterns that emerged
depicted themes of the nature of online collaboration that focused on member support and interaction in the online community.
Each member had a role, i.e. facilitator, support member, or advisor; most of these roles were identified in Palloff’s and Pratt’s
work (1999). In a supportive function, team members voluntarily offered information resources, research tactics, and emotional
support for those frustrated with either an over abundance or lack of informational resources. These aforementioned practices
demonstrate a camaraderie among team members that appears to have strengthened throughout the committee’s tenure. The
teammates joked with and teased each other.

However, the establishment of the online community could not be solely attributed to the participants’ involvement in the
chat sessions. Since many of the students knew each other prior to their involvement in the committee, due to their honors
fellowship affiliation; the camaraderie among Team B community members, while strengthened by the online interaction, was
also a product of the prior affiliation and the face-to-face meetings (Palloff & Pratt. [999; Gunawardena & Zittle. 1997).

The students preferred interaction among their peers, indicating a greater satisfaction and comfort level, than from their
online interactions. While the facilitated discussions and online chats provided team members with a convenient opportunity to
give and obtain the additional skills they needed to access additional information about their nominees and support better
decision making; the chat environment didn’t offer the personal interaction the team members were accustomed to and preferred.
The students stated that they felt the online meetings were convenient and productive; however, since they were on the same
campus, their preference was for face-to-face meetings (Sherry, Fulford, and Zhang (1998). The team mentioned that they would
work in the online environment again, but only out of convenience (1998). Overall, the team members impressions of their
online experiences were productive and facilitated their research, but less satisfying than their face-to-face interactions.

Lack of social presence:

The students indicated that the online experience just wasn’t the same as meeting in person. They exhibited some resistance
to the use of online means of communication by requesting that they have another face-to-face meeting instead of a final chat
session. This resistance could have hindered their online experience, but was not the only deterrent to their online experience.
The students mentioned that technical problems, such as delays in response time and disconnections, made for a less than optimal
experience; and due to typing delays, the chats were sometimes difficult to contribute to and follow.

Online behavior :

As mentioned in the Online Community section, much of the online behavior observed supported past research that identified
members of the community assuming and maintaining their roles in the community (Palloff & Pratt, 1999). One role, of
particular interest during the team chat sessions, was the that of the chat facilitator. The facilitator was voted in by the team to be
the team leader and facilitate the chat meetings. The unexpected online strategies used by the chat facilitator were monitoring
and troubleshooting the chat session. These were used to maintain continuity during the discussion and ease any discomfort
among chat participants,. This practice moved team members through awkward moments and is illustrated by TLeader, from
Team B, after a few minutes of silence and an interruption in the chat:

TLeader: this may be an awkward silence, so i'll move on.
Nimbus, how's your research going?
Nimbus: Do they focus on promoting peace between

certain religions or do they have broader gals of
general tolerance/acceptance?

During later reflection she indicated that it was difficult to determine why chat participants stopped interacting (typing).
Somebody could have been typing, somebody could have been thinking, somebody could have been preparing a
response, but nobody really knows so you are just sort of sitting there wondering well should T break the awkward
silence.

TLeader monitored and effectively smoothed over the rough spots during the online chat. When she encountered a difficulty

or interruption in the communication line, she mentioned it and moved on. This practice seemed to assuage some team members
discomfort in the online environment. Madi, chat facilitator for Team A, did not specifically address the silences; she simply
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moved on quickly through the session. This practice could have affected her team interaction; they did not have a great deal of
camaraderie.

Recommendations for Practice

»  Online monitoring and troubleshooting strategies of chat facilitators can improve comfort level and promote community
during chat sessions. Acknowledging awkward moments, such as silences, inactivity or technical difficulties and
quickly move forward may improve comfort level and promote community among group members.

» In the online learning community, to maintain student interest and increase student comfort, create a sense of presence
for the students, by the use of humorous emoticons ©, self-selected avatars, or other methods to improve a student’s
online experience.

»  Guided reflection may encourage student awareness of strategy use for evaluation purposes and online community
facilitation.

Conclusion

This study has laid the groundwork for future research in online learning communities through the examination of online
strategy use of chat facilitators. The findings here encourage further analysis of successful facilitative strategies for chat sessions
in order to provide continuity in communication, enhance member comfort, ensure the productivity of the group, and facilitate
the learning process.

In addition, the findings of this study support those of other researchers in the area of metacognition or awareness of strategy
use among gifted students. Specifically, the participants in the study were able to identify their strategy use during criteria
development and all but one experienced greater difficulty identifying their reasons for using a particular strategy.

Furthermore, the findings support previous research on successful online learning communities, especially in the importance
placed on student comfort level and having a sense of presence in the online environment.

Finally, this study offers additional insights on web-based learning, such as facilitation of online communities and reflective
practices, leaving the essence of successful web-based learning less of a mystery.
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Authoring Tools and Learning Systems: A Historical Perspective

Nada Dabbagh
George Mason University

Abstract

Authoring tools have evolved over the last decade based on technological and pedagogical innovations, from authoring
bounded, program-controlled learning systems such as Computer-Based Instruction (CBI) to authoring unbounded, learner-
centered environments such as Web-Based Instruction (WBI). This paper discusses the current and future state of authoring tools
and their pedagogical effect on the development of learning systems. It provides a taxonomy of authoring tools and their
underlying paradigms, a detailed table that compares and contrasts pedagogical attributes of CBI and WBI, and it discusses two
innovative approaches on how future authoring tools can preserve the level of usability and the instructional methods that
instructional designers have become familiar with while allowing more powerful and flexible learning systems to be built.

What are authoring tools?

Authoring tools are software tools that enable instructional designers, educators, teachers and learners to design interactive
multimedia and hypermedia learning environments without the knowledge of programming languages. “The premise behind
authoring tools is the absence of a programmer or the ability of designers with little or no programming experience to develop
and design instructional applications” (Hedberg & Harper, 1998). For example, multimedia authoring tools facilitate the
development of Computer-Based Instruction (CBI) by masking the programming layer, and Web-based authoring tools facilitate
the development of Web-Based Instruction (WBI) by masking the HTML scripting layer (Craney, 1996). In essence authoring
tools are an accelerated application or simplified form of programming by virtue of their inclusion of pre-programmed elements
for the development of interactive multimedia and the deployment of a point and click user interface to activate these elements.
Authoring tools however accomplish their tasks using a certain methodology or paradigm that requires a type of heuristic or
algorithmic thinking similar to that of programming languages (Siglar, 1999). Some of these paradigms include the scripting
metaphor, the card-scripting metaphor, iconic/flow control, hypermedia linkage, the frame metaphor, the cast-score metaphor, the
hierarchical object metaphor, and tagging (Kozel, 1997; Siglar, 1999). Table | provides a brief explanation of these heuristic
paradigms and examples of authoring tools that utilize these paradigms.

Table 1 — Authoring Paradigms

Authoring Paradigm

Explanation of paradigm

Examples of Authoring Tools

Scripting metaphor

Resembles a programming language
in that it involves specifying all
media elements by filename and
interactions by coding

TenCORE Language Authoring
System

Card/scripting metaphor

Uses an index-card structure or a
book metaphor to link elements

Hypercard, Supercard, HyperStudio,
TenCore, Toolbook I1

Iconic/flow control

Uses icons to represent interactions
and links them sequentially in a flow
line that depicts the actual result

CourseBuilder, Authorware,
IconAuthor, Authorware Attain

Frame metaphor

Uses icons to specify interactions and
links them conceptually providing a
structural flow

StorySpace, Digital Chisel, Astound,
Quest, Multimedia Fusion

Hierarchical object metaphor

Uses an object metaphor like Object
Oriented Programming which is
visually represented by embedded
objects and iconic properties

Dazzler Deluxe, Docent, Metropolis,
MediaSweets, Toolbook II Instructor,
Quest Net +, Oracle’s Media Objects

Hypermedia linkage

Uses a hypermedia navigation
metaphor to link elements

FrontPage, Dreamweaver, Homesite,
Claris HomePage

Tagging

Uses tags in text files to link pages,
provide interactivity and integrate
multimedia elements

SGML, HTML, VRML, 3DML

Cast-score metaphor

Uses horizontal tracks and vertical
columns to synchronize media events
in a time-based fashion

Director, Flash, Javascript, Java
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Authoring paradigms can be thought of as organizational structures that facilitate the design of instructional materials and
learning activities. Depending on the paradigm used by a specific authoring tool, the design approach, development time,
instructional capabilities, and learning curve (ease of use), could vary widely from one authoring tool to the next. Hedberg and
Harper (1998) emphasize this point by stating that: “The organizing metaphor of the authoring system has become critical to the
effective design of the final learning environment” (p. 1). Kasowitz (1998) however insists that the value of an authoring tool is
measured by how well it can support a particular designer's task regardless of its strength or approach. In order to understand how
authoring tools impact a designer’s task, it is important to look at the evolution of authoring tools from a technological and
pedagogical perspective.

Evolution of Authoring Tools

Authoring tools have evolved over the last decade based on technological and pedagogical innovations from authoring
bounded, program-controlled learning systems such as Computer-Based Instruction (CBI), to authoring unbounded, learner-
centered environments such as Web-Based Instruction (WBI). From a technological perspective, the Internet has revolutionized
teacher-to-learner and learner-to-learner communication by making these interactions time and place independent through the use
of email, discussion boards, and other Internet-based technologies that facilitate asynchronous learning and information delivery.
Web-based course management tools now include such features and components under an integrated structure. The World Wide
Web (WWW) has also dramatically altered the concept of hypermedia, which is a crucial attribute of an authoring tool’s
interface. Hypermedia has evolved from a predetermined finite internal linking structure contained within the boundaries of a
learning system to an infinite external linking structure that knows no boundaries. The WWW has also changed the nature of
instructional content and resources from a well-defined and stable knowledge base to an unfiltered and dynamic information
base. CDROM -based authoring tools for example have commonly relied on stable content to organize and structure instruction,
which is why the resulting learning system is bounded and program-centered. Alternatively, Web-based course management tools
now include features and components that allow instructors and learners to modify content and contribute resources resulting in
flexible and active information structures.

From a pedagogical perspective, this means more flexibility in the design of WBI. Depending on how the tools’ features are
used in a course by the instructor and the learners, the “pedagogical philosophy” underlying the teaching and learning process can
range from a strict instructivist approach to a radical constructivist approach (Reeves & Reeves, 1997). A strict instructivist
approach typically results in a Web-based course that has a tutorial structure in which the content is organized by the instructor
and delivered or imparted to the students; and a radical constructivist approach typically results in a more learner-centered
pedagogy where students use Web features as tools to construct their own knowledge representations by restructuring content and
creating and contributing their own resources to the course structure (Bannan & Milheim, 1997; Reeves & Reeves, 1997). It is
more likely therefore that courses initially designed for traditional learning environments and later transformed to a Web-based
format using a Web-based course management tool will undergo a pedagogical reengineering that is more constructivist in
nature (Dabbagh & Schmitt, 1998). The presence of Internet-based communication tools, collaborative tools, and Web publishing
tools in Web-based course management authoring systems make such pedagogical implications possible.

Instructional Products of Authoring Tools ,

The nature of instructional products has also evolved with advances in authoring tools. Interactivity as an instructional
variable can no longer be “trivialized to simple menu selection, clickable objects, or linear sequencing” as is the case with most
program-controlled CBI (Sims, 1995). Ambron & Hooper (1988) describe interactivity as “a state in which users are able to
browse, annotate, link and elaborate within a rich non-linear database” (cited in Sims, 1995, p. 1). Web-based course
management tools include note-taking tools, Web development tools, self-assessment tools, communication tools and
collaborative tools for learners, encouraging a continuous dialogue between the user and the courseware such that the learner is
productively and continuously active (Jonassen, 1988). This dialogical view of interactivity seems to dign with a learning
strategies perspective where learners are using technological tools as cognitive tools to generate their own learning (Sims, 1995).
For example, with the inclusion of learner tools in authoring systems, learning environments are becoming increasingly student -
centered. Learners can create and organize information in a meaningful way and take responsibility for their own learning.

Another variable that has greatly influenced instructional products developed with authoring tools is the ease with which
collaborative activities can be facilitated with Internet-based technologies embedded in Web-based course management tools.
The focus shifts from interaction with an instructional program to human interaction in the context of group activities. With user-
specific tools, connectivity, and greater ease of use, opportunities for goal-oriented projects by teaming students to work on
creating Web based projects can be truly maximized.

CBI and WBI: Instructional Attributes

In order to better understand the evolution of authoring tools from a pedagogical perspective it is important to compare the
instructional attributes of Computer-Based Instruction (CBI) and Web-Based Instruction (WBI) since these are the two primary
instructional or ‘courseware’ products generated through the use of authoring tools, with the understanding that CBI utilizes
CDROM (or non-Web-based) technology to deliver its courseware, and WBI utilizes Internet (or Web-based) technologies. The
type of delivery medium has played an important role in determining what instructional designs are possible. As Clark and Lyons
(1999) state: "The lesson that we have learned over decades of technological evolution is that each new medium provides
instructional capabilities that are unique. And each medium demands a new approach to exploit its capabilities for promoting
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learning.” Table 2 compares and contrasts pedagogical attributes of CBI and WBI on instructional approaches, content features,

instructional activities, scope of interaction, feedback, and evaluation.

Table 2 — Instructional Attributes of CBI and WBI

CBI - Instructional attributes

WBI - Instructional attributes

Lends itself to a program-centered or instructivist
approach due to the closed-system nature of the
courseware, hence the need to predetermine the
instructional content and instructional interventions
(automated delivery)

Content is fixed, has an inherent structure and remains
generally stable no matter when it is accessed by a user

Instructional sequence and learning contexts are
externally driven by objectives and tasks

Restricted to references and resources embedded in
product (browsing is limited to the particular CODROM)

Focus is generally on creating sequential media such as
print, audio and video

Instant feedback is available through programmed
interactions but less potential for personal or meaningful
feedback

Limited interaction with other learners and instructor

Instructional activities typicaly consist of drill and
practice exercises, trial and error learning or simulations

Lends itself to a student-centered or constructivist
approach due to the open-system nature of the
courseware, hence the potential of dynamically altering
the instructional content and instructional interventions

Content is dynamic, instructors and learners can
contribute new knowledge and add new resources to the
course content

Instructional sequence and learning contexts can be
internally driven by learners

Links to a multitude of Web sites can be readily
embedded (browsing is [un] limited to the WWW)

Focus is shifting from media delivery tools to
communication tools

Learner-to-learner and instructor-to-learner interaction
options providing meaningful peer and instructor
feedback

Unlimited interaction with other learners and instructor

Instructional activities generally consist of browsing
links, searching online databases, posting using threaded-

with accelerated rounds of skill practice discussions and email, Web publishing
Testing of learner outcomes generally involves assessing
communication skills, Web-based projects, organization
of information and synthesis of content

Testing of learner outcomes generally involves pre-tests,
posttests, and multiple-choice questions

Lends itself to authentic assessment (peer evaluations,
multiple assessors, and multiple forms of assessment)

Lends itself to criterion-referenced assessment

A noticable shift from directed to open-ended hypermedia learning environments can be detected in the instructional
attributes listed above. According to Hannafin, Hill & Land (1997), directed learning environments use “structured algorithmic
approaches to convey a discrete identifiable body of knowledge” and “learning is externally driven via eplicit activities and
practice.” Directed learning environments can also be described as bounded (well-defined), happening in real time, instructor (or
program) controlled, and relying on stable information resources (Chambers, 1997). The instructional attributes for CBI listed
above certainly fit these criteria. Open-ended learning environments (OELE) on the other hand emphasize generative learning,
authentic contexts, and guided discovery approaches where learners take responsibility of learning and evaluate their own needs
(Hannafin et al., 1997). Additionally, in OELEs metacognitive abilities take precedence over mastering content and asynchronous
communication is paramount in supporting learning tasks. WBI however can still result in a directed approach if the inherent
features of the Web are not effectively utilized by all participants in the learning environment. For example, it is possible to
design a Web-based course that is self-contained and requiring minimal instructor intervention and interaction with other
learners. Practice and feedback activities can be embedded in a Web-based course much like they would be in a CBI course and
learners can proceed through linearly-sequenced tutorial-like content presentations at their own pace, resulting in a program-
centered learning environment. Caution must be exercised to insure that WBI is not just CBI delivered over the Web.

Classes of Authoring Tools

Authoring tools can be grouped using several variables e.g. type of author/adopter (e.g. corporate developer versus teacher
educator), type of delivery medium (e.g. CDROM versus Internet), type of operating system (Windows versus Macintosh), type
of scripting metaphor, cost, ease of use, range of user base (e.g. learners, instructors, developers), level of technical support, type
of interface, market share, media capabilities, instructional design capabilities, etc. In this paper, authoring tools are grouped by
the type of delivery medium (CDROM versus Web-based), and the type of instruction produced relative to the specific features
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of the delivery medium (CBI versus WBI). The reason for this grouping is based on two principles. First, that the effectiveness of
an authoring tool can best be measured by examining the types of instructional and leaming strategies it supports (Dabbagh,
Bannan-Ritland, & Silc, 2001); and second, that to date, authoring tools have been primarily used to develop two types of
instruction: Computer Based Instruction (CBI) and Web-Based Instruction (WBI).

Although most authoring tools designed to deliver instruction on a CDROM have Web delivery capabilities (Internet “play”
capabilities through the use of plug-ins), those tools were not originally designed to take advantage of the inherent and unique
features of the Web such as connectivity, asynchronous communication, global accessibility, and ubiquitous use. Based on this
fundamental distinction we classify authoring tools into two main categories: CDROM-based and Web-based. Examples of
CDROM -based authoring tools are Hypercard, Authorware, and Toolbook. Examples of Web-based authoring tools are
Macromedia's Dreamweaver, Claris HomePage, and Microsoft's FrontPage. Figure 1 provides a visual of these two classes of
authoring tools and some distinguishing characteristics of each.

CDROM -based authoring tools Web-based authoring tools
— e = 2=

Internal linking
Closed system (bounded)
Tool-based interface
Interactive media

Stable content

CBI

Focus on content delivery
Stand-alone instruction

Figure 1 — Classes of Authoring Tools

Web-Based Course Management Tools

Another class of Web-based authoring tools known as Web-based course management tools emerged when Web-based
authoring tools were being increasingly used to create Web-based courses for online leaming. The need for a more integrative
structure to manage the delivery of such courses and facilitate the migration from face-to-face classroom instruction to WBI,
resulted in the development of “one stop one shop” applications such as WebCt and Blackboard. Unlike previous Web-based
authoring tools, those tools include instructor tools, learner tools, and technical administration tools allowing for different types
of users, and for multiple Internet-based activities embedded within the tool itself. Table 3 lists the three classes of authoring
tools identified above and the general features of each.

Table 3 — Features of Authoring Tools

Category General Features Instructional Products
CDROM-based Authoring Tools e  Tool-based interface e  Computer-Based or
e  Utilized with CDROM and Computer-Assisted Instruction
Examples include: videodisc technologies (CBI/CA])
Hypercard, Authorware, Toolbook II, o Closed system (does not allow e  Simulations
Director user to go beyond the e Games
boundaries of what's there) s  Microworlds
e  Content is generally stable e  Tutorials
e Most linking is internal, could e Individualized instruction
have external links requiring s Programmed Instruction

firing up a browser

Self-contained interactive

e  Can be Internet-enabled modules
through “plug-ins” s  Mastery leamning

e Require installation therefore e “Canned” or stand-alone
operating system dependent instructional products

e Require a steep learning curve e  Standard testing programs
in order to take full advantage (e.g. SAT)
of their features e  Criterion-based testing

e  Used mostly by developers

« 9g’ BEST COPY AVAILABLE



O

ERIC

Aruitoxt provided by Eic:

and instructional designers to
produce instructional software

¢ Do not have specific instructor
or learner tools (only
developer tools)

Web-based Authoring Tools e  Browser interface e Single Web pages and
e  Utilized with Internet-Based integrated Web sites for the
technologies purposes of information
Examples include: e Open system (allows user to presentation to support
FrontPage, DreamWeaver, Claris go beyond the boundaries classroom instruction
Homepage, Homesite through external linking to the e  Structured Web sites resulting
WWW) in a variety of formats for
e  Extensible WBI
e  Dynamic content e  Personal and institutional
e  Enables active/collaborative homepages
media e  Web publishing
e  Require a steep learning curve [ Organization of Web-based
in order to take full advantage resources
of their features e  Complex animations and
e  Used by a variety of users to interactions when used with
develop Web sites for multiple high level scripting languages
purposes (Java, Javascript, C-++) and
e Do not have specific instructor other Web development tools
or learner tools
Web-based Course Management e Browser interface » Distance education programs
Tools e  Utilized with Internet-Based o  Courseware (WBI)
technologies e  Knowledge networks
Examples include: e Open system e  Asynchronous & synchronous
Weth, Blackbo?rd, TopClass, e Easyto use learning environments
Virtual-U, LearningSpace ¢ Dynamic content ¢  Distributed learning
e  Enables active/collaborative environments
media

e  Have specific tools for
instructors, learners and
administrators

e  Embedded communication
tools (email, discussion
forums, group tools)

e  Used primarily to manage and
deliver online learning in
educational institutions and
online training in corporate
settings

Scalability and Usability

It is evident from the table above that authoring tools have evolved on three fronts: networkability, level of use (user-base),
and ease of use. CDROM-based authoring tools were primarily designed for software developers and became popular
mechanisms for supporting the production of CBI where learners interact with an instructional program to gain mastery of a
certain skill or knowledge (Kasowitz, 1998). The World Wide Web (WWW) shifted the focus of interactivity from interaction
with an instructional program to interaction with other learners (global interaction) (Kearsley & Shneiderman, 1998), and from
accessing materials on bounded delivery vehicles such as CDROM s to accessing unbounded and dynamic information through a
network of global resources on the Web itself (Clark & Lyons, 1999; Hedberg, Brown, & Arrighi, 1997).

The WWW also created the need for tools to develop Web pages which began with simple text editors to create HTML files
and evolved to Web-based authoring tools which continued to grow in functionality integrating more user features and Internet-
based technologies leading to the development of Web-based course management tools. The learning curve dropped sharply with
Web-based course management tools as the interface became more template-controtled (“choose-it-and-we’ll-do-it-for-you) and
the functions more context sensitive, extending the user-base to multiple user profiles. With little or no prior experience in
authoring, instructors, learners, university administrators, and corporate developers are all able to easily explore the potential of
these integrated tools to create, engage-in, manage, and deliver online learning.
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Current Authoring Tools

Authoring tools can be traced back to the 1960s when “computer-assisted instruction was viewed as an economically viable
way to distribute teaching expertise” (Huntley & Alessi, 1987, p. 259). In 1997, Kozel documented about 50 commercial
multimedia authoring tools not counting highly specialized niche tools. Most of the market’s share was spread among the most
popular tools: Aimtech’s IconAuthor, Allegiant’s Supercard, Allen Communication’s Quest, Asymetrix Toolbook II line
(Asymetrix is now Click2Learn), Macromedia’s Director and Authorware, and mFactory’s newer object-oriented metropolis.
Currently, Macromedia claims to own 80% of the authoring market between their two tools, with Director possibly dominating
this market share. Other tools with a loyal following include: Claris’ Hypercard, Oracle’s Media Objects, Apple’s MediaTool,
and Discovery Systems CourseBuilder.

In a survey on the usage of Web authoring tools on the Web conducted by Security Space in July of 2000, the following
WYSIWIG (What You See Is What You Get) tools were listed in descending order of percentage use: Microsoft’s FrontPage,
Netscape’s Composer, Adobe Page Mill, NetObjects Fusion, HotMetal Pro, IBM HomePage Builder, NetObjects Authoring,
Macromedia’s Dreamweaver, Allaire’s Home Site, and IBM NetObjects TopPage However when taking the mind-set of a
professional Web developer responsible for a medium-sized company's Web efforts, Oliver Rist of InternetWeek (1998) selected
three WYSIWIG Web authoring tools that are powerful enough to develop cutting-edge pages, yet visual enough to do so quickly
and easily. The three tools were Microsoft’s FrontPage, Adobe’s Page Mill, and Macromedia’s Dreamweaver, with FrontPage
coming out on top in terms of an “all-in-one professional-level design and management tool”, and Page Mill and Dreamweaver
following closely behind. In a more recent roundup of Web-based authoring tools, PC magazine in its May 4™, 2000 issue gave
Dreamweaver first place for advanced site design with an average user rating of 9/10, and FrontPage first place for basic site
design with an average user rating of 7/10. Allaire’s Home Site received an honorable mention in the same issue and was highly
recommended for developers who prefer complete control over their HTML code due to its thorough code-editing capabilities.

Web-based course management tools (WBCMT) represent yet another share of the market which clearly lies in the education
sector since the main purpose of these tools is to facilitate the management and delivery of online courses to support e-Learning
and distance education programs. In a recent survey by the U.S. Department of Education's National Center for Educational
Statistics (NCES), it was reported that the number of distance education programs increased by 72 percent from 1994-95 to 1997-
98 and that an additional 20 percent of the institutions surveyed plan to establish distance education programs within the next
three years (The Institute for Higher Kucation Policy, 2000). It was also reported that 1.6 million students were enrolled in
distance education courses in 1997-98. It is not surprising therefore that institutions and faculty members are increasingly feeling
pressure to offer Web-based courses to meet economic and student demands and the recent proliferation of WBCMT seems to be
in answer to this demand. Examples of WBCMTs include WebCt, Blackboard, Convene, Embanet, Real Education,
eCollege.com, Symposium, TopClass, WebMentor, E-Web, Web Course In A Box, Internet Classroom Assistant, Lotus Learning
Space, Softarc’s FirstClass, Serf, Virtual-U, and Eduprise to mention a few.

Eduventures.com (a leading & Learning independent industry analyst firm), in an October 2000 industry research report
established that Blackboard had the strongest market position at the time the report was published. The same report also stated
that WebCt had also reached a sizable share of the market and that with its partnership with Thompson Learning it is in an
excellent position to match or even surpass Blackboard in the coming months. The report mentions Campus Pipeline and
Jenzabar as other WBCMT category leaders in e-Learning (Stokes, Evans, & Gallagher, 2000). Eduventures.com also predicts
that the higher education eLearning business will eventually be dominated by two or three large players, or maybe even one
“killer” player. Other popular Web-based course management systems include Learning Space, Virtual-U, and TopClass (Mann,
1999). For a more comprehensive list of authoring tools and a comparative analysis of their features, visit Bruce Landon’s
Website at: http://www.ctt.bc.ca/landonline/index.html.

Future Implications of Authoring Tools

As discussed at the beginning of this paper, the aim of authoring tools is to automate entirely or partially the courseware
construction process by supporting tasks such as the ability to create screens, screen objects such as menus and buttons, link
content to other content, and sequence material (Bell, 1998). The lack of specific design principles however often restricts the
kinds of instructional designs these tools support leading in many instances to the creation of simple drill and practice programs
or uninteresting tutorials. "The result is a tool that supports a broad range of possible instructional applications, some of which
may be good, and some of which are likely to be poorly executed, but none of which will have been created with much guidance
from the tool itself”’ (Bell, 1998, p. 76). Murray (1998) further emphasizes this shortcoming of authoring tools when he states that
"commercial authoring systems excel in giving the instructional designer tools to produce visually appealing and interactive
screens, but behind the presentation screens is a shallow representation of content and pedagogy” (p. 6). So how do we preserve
the level of usability and the instructional methods that instructional designers have become familiar with, and add additional
tools, features, and authoring paradigms that will allow more powerful and flexible learning systems to be built?

There are two approaches that attempt to answer this question both based in an information technology perspective. The first
proposes that Intelligent Tutoring Systems (ITS) need to be embodied by authoring tools to allow additional levels of abstraction,
modularity, and visualization in order to achieve more powerful and flexible authoring paradigms (Bell, 1998; Murray, 1998).
The second proposes that new metaphors for authoring tools need to be developed to match current theory (Hedberg & Harper,
1998), and that "of all the metaphors likely to survive, objects stand the greatest chance because they reflect an evolutionary
improvement in the software engineering world” (Kozel, 1997, p. 42).
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A New Authoring Paradigm
The object model represents an inevitable evolution in application development since interactive multimedia is both created

in and delivered as software making it easier to author complex programs by thinking of interactive elements as objects. The
organizing metaphor of the authoring system has become critical to the effective design of the final learning environment
(Hedberg & Harper, 1998). This calls for a new authoring paradigm allowing users to spend more time designing at the
conceptual and pedagogical level instead of focusing on the features of the tools to produce more engaging instructional designs
(Robson, 2000). Currently for example, authoring tools for the construction of Web documents offer a page metaphor with
hypertext as the dominant link structure allowing more of a “top -down” design process than the screen metaphor of more
traditional low level multimedia authoring tools such as HyperStudio (Hedberg, Brown, & Arrighi, 1997). All to say that the
paradigm or metaphor of an authoring tool can guide or restrict the types of instructional designs possible.

Object Oriented Designs
Both the ITS approach and the dominance of a 'true' object metaphor have one objective in common: introducing a

pedagogical layer to an authoring tool in order to enable the design of more intelligent and flexible learning environments.
According to Murray (1998) this is primarily achieved by representing instructional strategy and instructional content separately
and by modularizing the instructional content for multiple use and reuse. This principle allows for embedding the pedagogy in the
tutor for the proponents of the ITS approach, and in the properties of objects for the proponents of the object-oriented model.
Such tools (in which strategy and content are separated) can facilitate the design of instructional actions by modifying the
behavior of an intelligent tutor (in the ITS case), or specifying the relationship between objects (in the object model) based on the
specific needs of the learner or the pedagogical characteristics of the content being taught.

Currently most authoring tools limit the designer to the pre-programmed modules of the tool and to the underlying
assumptions of highly structured instructional design models (Hedberg & Harper, 1998). Furthermore, the typical ID process
makes it difficult for instructors to communicate their content requiring instructional designers to see a lot of content in order to
understand what the instructor wants (Robson, 2000). An object oriented approach would resolve this problem since it would be
easier for instructors to translate their content into learning resources (e.g. I use lectures, assessment items, resources, etc.) and
instructional designers can then create a prototypical environment matching the instructor's expectations without seeing any
content at all (Robson, 2000).

Learners as Producers of Hypermedia Learning Systems

Another critical factor that could impact the pedagogical use of authoring tools is whether the learner is perceived as the user
or producer of hypermedia learning environments. Hedberg et al. (1997) argue that if the activities of the learner are regarded as
the central focus in an educational context then learners should be thought of as software (courseware) producers rather than
software users in the development of educational software for both bounded CD-ROM titles and unbounded Web-based
resources. They propose the integration of learner tools that allow users for example to organize information in a meaningful way
by positioning elements on the screen, creating new links, and generating multimedia objects. Such cognitive tools could include
a notebook to copy, edit and format text; a visual graphics tool to create marker buttons that point to multimedia elements such as
video, audio, or pictures and enable the learner to manipulate those elements; and a cognitive mapping tool (concept mapping
tool) allowing flexible information representation. The learners as producers concept supports a generative approach to learning,
which aligns with a constructivist epistemology.

Learning Objects Systems Architecture

Learning objects systems architecture is also paving the way to support the generative use of authoring tools (Bannan-
Ritland, Dabbagh, & Murphy, 2000). A learning objects system adopts an object-oriented approach for storing and metatagging
instructional content and instructional strategies. Uneditable media objects called 'primedia' can be stored in a database and
accessed for multiple uses in multiple contexts. Primedia can range from low to high granularity depending on their relative size
as a learning resource, with highly granular resources increasing the efficiency of online instructional support sysems due to
their greater potential for reusability (Quinn, 2000; Wiley et al., 1999). With database-driven websites becoming increasingly
popular it is certain that the future of hypermedia learning environments will be powered by such technologies instead of the
static, 'hard-coded' HTML documents. Authoring systems will be designed for the creation of generically encoded reusable
information allowing the design process to proceed by specifying learning resources, creating links among the resources and
authoring content independently of format (Davidson, 1993; Robson, 2000). The idea is to define learning objects or resources
such that each learning resource has specific instructional properties enabling its pedagogic integration with other resources.
Depending on who creates, assembles and links these objects, the pedagogical philosophy of the hypermedia learning
environment can vary from an instructivist to a constructivist approach resulting in a directed or open-ended tarning
environment as discussed earlier in this paper when comparing and contrasting CBI and WBI.

Currently Web-based authoring tools and Web-based course management tools do not facilitate the construction of learning
objects however they do support some reusability of content due to the inherent archival nature of the Web as a delivery medium.
They also support cognitive tools that enable users to engage in reflective and collaborative practices. In an evaluation of Web-
based course authoring tools conducted by Dabbagh, Bannan-Ritland, and Silc (2001), it was revealed that the intersection
between pedagogical considerations and the attributes of Web-based authoring tools yields the most educational impact. It was
suggested that a comprehensive advisement mechanism included within Web-based authoring tools, and providing guidance in
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the areas of pedagogical approach, instructional strategy, and on-line support and resources will facilitate more effective and
engaging instructional designs. Perhaps such a pedagogical advisement layer can be embodied by authoring tools using an ITS
approach or a learning objects systems architecture approach in the future in order to enable the design of more intelligent and
flexible learning systems.

Conclusion

This paper discussed the heuristic paradigms and organizing metaphors underlying authoring tools and their impact on the
design of hypermedia learning systems. In addition, the evolution of authoring tools from a technological and pedagogical
persp ective was discussed by comparing and contrasting the instructional attributes of the two primary courseware products
developed using authoring tools: CBI and WBI. Three classes of authoring tools were also identified and the features and
associated instructional products of each class were provided. Finally, an overview of current authoring tools, their market share,
perceived shortcomings, and new authoring paradigms and their implications on the design of intelligent and flexible learning
systems was dis cussed.

References

Ambron, S., & Hooper, K. (Eds.). (1988). Interactive Multimedia. Redmond, WA: Microsoft.

Bannan, B., & Milheim, W. D. (1997). Existing Web-Based Instruction Courses and Their Design. In B. H. Khan (Ed.), Web-
Based Instruction (pp. 381-388). Englewood Cliffs, NJ: Educational Technology Publications.

Bannan-Ritland, B., Dabbagh, N. H., & Murphy, K. L. (2000). Learning Object Systems as Constructivist Learning
Environments: Related Assumptions, Theories, and Applications. In D. Wiley (Ed.), The Instructional Use of Learning Objects .:
AECT.

Bell, B. (1998). Investigate and Decide Leamning Environments: Specializing Task Models for Authoring Tool Design.
Journal of the Learning Sciences, 7(1), 65-105.

Blackboard. Blackboard. Available: http://www.blackboard.com/.

Chambers, M. (1997). Why the Web? Linkages. Paper presented at the Potential of the Web, Institute for Distance
Education: University System of Maryland.

Clark, R. C., & Lyons, C. (1999). Using Web-Based Training Wisely. Training, 36(7), 51-56.

Craney, L. (1996). Web Page Authoring Tools: Comparison and Trends (ED411867).

Dabbagh, N. H., Bannan-Ritland, B., & Silc, K. F. (2001). Pedagogy and Web-Based Course Authoring Tools: Issues and
Implications. In B. Khan (Ed.), Web-Based Training. Englewood Cliffs, NJ: Educational Technology Publications.

Dabbagh, N. H., & Schmitt, J. (1998). Redesigning Instruction through Web-based Course Authoring Tools. Educational
Media International, 35(2), 106-110.

Davidson, W. J. (1993). SGML Authoring Tools for Technical Communication. Technical Communication: Journal of the
Society for Technical Communication, 40(3), 403-409.

Dreamweaver 4. Macromedia. Available: http://www.macromedia.com/software/dreamweaver/.

FrontPage 2000. Microsoft. Available: http://www.microsoft.com/catalog/display.asp?subid=22&site=768 &x=20&y=9.

Hannafin, M. I, Hill, I. R., & Land, S. M. (1997). Student-Centered Learning and Interactive Multimedia: Status, Issues, and
Implication. Contemporary Education, 68(2), 94-99.

Hedberg, J., Brown, C., & Arrighi, M. (1997). Interactive Multimedia and Web-Based Learning: Similarities and
Differences. In B. H. Khan (Ed.), Web-Based Instruction (pp. 47-58). Englewood Cliffs, NJ: Educational Technology
Publications.

Hedberg, J., & Harper, B. (1998). Visual metaphors and authoring. ITFORUM. Available:
http://www.immIl.uow.edu.au/~JHedberg/ITFORUM.html [1998, 3/29/1998].

Huntley, J. S., & Alessi, S. M. (1987). Videodisc Authoring Tools: Evaluating Products and a Process. Optical Information
Systems, 7(4), 259-281.

Jonassen, D. (Ed.). (1988). Instructional Designs for Microcomputer courseware. Hillsdale, NJ: Lawrence Erlbaum.

Kasowitz, A. (1998). Tools for Automating Instructional Design. ERIC Digest (ED420304).

Kearsley, G., & Shneiderman, B. (1998). Engagement theory: A framework for technology -based teaching and learning.
Educational Technology, 35(5), 20-23.

Kozel, K. (1997). The Classes of Authoring Programs. Emedia Professional, 10(7), 28-34,36-43.

Lewis, L., Snow, K., Farris, E., & Levin, D. (1999). Distance Education at Postsecondary Education Institutions, | 997-98
Statistical Analysis Report. Washington DC: National Center for Education Statistics (NCES).

Lotus Learning Space. The Lotus Corporation. Available: http://www.lotus.com/home.nsf/tabs/learnspace.

Mann, B. (1999). Phase Theory: A taxonomy of web course management. Paper presented at the N.A.Web: The Fifth
International Conference on Web-Based Learning, University of New Brunswick.

Murray, T. (1998). Authoring Knowledge -Based Tutors: Tools for Content, Instructional Strategy, Student Model, and
Interface Design. Journal of the Learning Sciences, 7(1), 5-64.

Quinn, C. (2000). Learning Objects and Instruction Components. Educational Technology & Society, 3(2).

Reeves, T. C., & Reeves, P. M. (1997). Effective Dimensions of Interactive Learning on the World Wide Web. In B. H. Khan
(Ed.), Web-Based Instruction (pp. 59-66). Englewood Cliffs, NJ: Educational Technology Publications.

303



O

ERIC

Aruitoxt provided by Eic:

Rist, O. (1998). HTML Tools: Visual Web Authoring. InternetWeek, April 13" 1998. Available:
http://www.internetwk.com/reviews/rev041398 htm

Robson, R. (2000). Object-Oriented Instructional Design and Web-Based Authoring. Oregon State University. Available:
http://www.eduworks.com/robby/papers/objectoriented.html [2000, 9/26/2000].

Siglar, J. A. (1999, 4/4/1999). Multimedia authoring systems FAQ. Available:
http://www.tiac.net/users/jasiglar/faq_index.html [2000, 3/30/2000].

Sims, R. (1995). Interactivity: A forgotten art? ITFORUM. Available:
http://itechl.coe.uga.edw/itforum/paper10/paper10.html [1999, 11/5/1999].

Stokes, P., Evans, T., & Gallagher, S. (2000). After the Big Bang: Higher Education E-Learning Makets Get Set of
Consolidate. Eduventures.com, Inc.

The Institute for Higher Education Policy (2000). Quality On the Line: Benchmarks for Success in Internet-Based Distance
Education. Available from The Institute for Higher Education Policy, www.ihep.com

Virtual-U. Simon Fraser University, Vancouver, British Columbia. Available: http://virtual-
u.cs.sfu.ca/vuweb/VUenglish/index.html.

WebCT.com. WebCT. Available: http:/www.webct.com/.

Wiley, D., South, J. B., Bassett, J., Nelson, L. M., Seawright, L., Peterson, T., & Monson, D. W. (1999). Three Common
Properties of Efficient Online Instructional Support Systems. ALN Magazine, 3(2).

0s104



Q

ERIC

Aruitoxt provided by Eic:

Women and Men in Online Discussion: Are There DifferencesIn Their
Communication?

Gayle V. Davidson-Shivers
Samantha Morris
University of South Alabama

Abstract

This paper describes two studies involving men and women (n = 13) who participated in online discussions in a web-based
graduate course. The purpose of both studies was to examine the frequency and types of responses these students made during
the course chats and threaded discussions. The first study was occurred at the end of the course in a two-week period. Students
were divided into 2 small groups in which one group discussed the assigned topic via chat while the other group discussed the
same topic via threaded discussion. The following week, these groups switched discussion formats to discuss a second topic.
Results of the first study indicate that both chats and threaded discussion (the primary focus of the original study) were valued
and had utility. However, an unanticipated result indicated a variation in the number and type of statements made with one of the
small groups versus the other. It was found that the majority female group made more frequent statements than the majority male
group. This finding was contrary to our review of research in regard to 2 points: 1) results and discussion that indicate that
online discussion is an equalizer between men and 2) results that indicate that females were less involved. Hence, we examined
other discussion of students using both online formats involving at various points within the same course and semester. Results
of the second study indicate that there were some differences in the types of statements, but he amount of statements made by
both genders on average was equivalent within mixed-gender, large group discussions in the sampled 4 weeks. The findings of
this second study confirmed CMC studies that indicate gender equity. However, the initial study’s wesults are still viable.
Perhaps when in same gender groups, the genders use typical communication styles in discussion and when in mixed gender
groups, the discussions are equivalent in number of statements for both genders. Additional research is necessary into this issue
of gender and online discussion.

Background of the Studies

Web-based and web-blended (enhanced) courses require active and interactive participation with all participants (instructor
and students) and with instructional materials posted or linked to a web site. Active participation is usually conducted by
locating or providing information and posting this information to a designated web site, such as shared documents, external links,
and online biography of student and staff information. Interactivity requires the interchange of ideas with all participants. This
interchange of ideas occurs mainly through online chats or threaded discussions. (Davidson-Shivers, Muilenburg, & Tanner, (in
press), 2000; Davidson-Shivers, Morrison, & Sriwongkol, 2001; Davidson-Shivers & Rasmussen, 1998, 1999).

The computer-mediated communication (CMC) literature documents the dynamics of online discussions by various forms of
communication patterns, processes, and language styles (Lawley, 1993; Adkins & Brasher, 1995; Sherry, 1999; Hara, Bonk, &
Angel, 1999.) Lawley’s article discusses communication and computers in terms of gender as a social construct and the political
effects of technology, such as the dehumanizing aspects of technology and viewing the user as shaping the process and
environment, especially virtual environments. Adkins and Brasher’s study of CM groups suggests that language style of
powerful and powerless speech affect interpersonal perception—being that the powerful was perceived as being more task-
attractive and competent. Another finding indicated those members perceived of higher status were given more opportunity to
talk. Machanic (1998) discussed the need to have institutions and instructors establish procedures and safeguards to prevent
harassment and nastiness occurring in online discussions and facilitate a sense of safe community.

Other studies focused on gender differences in communication patterns in online discussions (Vrooman, 2001; Proost, Elen,
& Lowyck, 1997; Wojahn; 1994; McConnell, 1997; Ross, 1996; Herring, 1993; Allen, 1995). Herring also claims that the belief
that CMC is inherently more democratic than face-to-face communications may be overly op timistic with respect to gender. In
her ethnographic study of academic professionals, she found that women did contribute less and with shorter statements than did
the males. Ross also found that females participated less than males in small group discussions and discussed their families
whereas men did not contribute to messages referring to family. While Mahoney and Knupfer (1997) suggest that research on
women and language reveal that women can experience linguistic discrimination within CMC and that cyberspace is not a
gender-neutral space, a recent article by Vrooman argues that online environments can produce a more equitable area for
communication from both genders.

In addition, Allen’s case study of men and women using the electronic mail system found no difference in number of
messages sent an length of time using email; however, females rated the email more highly in various categories and reported
learning from co-workers than men. In addition, Allen suggested that females tend to be socialized by supportive and nurturing.
Proost, Elen, and Lowyck in their survey found that it was experience rather than gender being responsible for different
perceptions of CMC environments. Wojhan compared the adult communication patterns by gender using a bulletin-board
communication format; she found that the length of communication patterns of men and women was very similar. McConnell,
when comparing patterns of men and women in mixed gender groups, found that men tended to talk more and longest in
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computer conferencing, but that women may be less disadvantaged in conversations in online than in face-to-face. Hence, there
was some discrepancy in terms of contributions within CMC environments.

Based on conflicting information within the'literature, the results of two studies are being examined in terms of gender equity
and possible influencing factors. The purpose of the paper is to describe the methods employed in the two studies, discuss the
results of each study, and identify potential influencing factors that may affect (or determine) gender equity in online discussions
and that call for further research.

Methodology
Participants

Participants in the study were graduate students (n = 13) in a required course for their degree programs of study from a
southeastern regional university in the USA. Approximately two-thirds of the students were female. Based on the survey results,
the majority of students reported that they had computer experience with some having less experience with the Internet and
WWW. Participation in the discussions was a course requirement. Confidentiality of information was maintained by having
surveys collected and coded by someone other than the instructor and the analysis of the discussions occurred after final grades
were posted.

Course content, organization, and requirements

The course was an introductory course on trends and issues in instructional design. The course was organized by weekly
topics with assignments and questions being posted to its website. Two or three questions were given with directions on how to
post (either chat or threaded discussion) answers and replies. Students had a week to respond to any listserv question(s) and were
also required to reply at least twice to other students’ responses during the week. Typically one additional question was scheduled
for an hour and a half chat during the week. Chats were large group (whole class) in which most students were able to attend.
Students were also assigned particular readings as preparation for discussing the weekly topic. They were also encouraged to
draw on their own experiences, knowledge and skills. Both threaded discussion and chat could be copied and all of the chats were
distributed to all members of the class. After the fifth week of the term, students were assigned as discussion leaders to facilitate
the weekly discussions in both chats and threaded discussions with guidance from the instructor. The instructor participated
directly in the online chats; however, less so when another student was the discussion leader. With the threaded discussions, she
added her comments to a summary at the end of the week rather than commenting during the week.

Data Gathering Procedures

The following procedures occurred for gathering the data:

1. Obtaining Transcripts of chats and threaded discussions.

Study 1: Transcripts of the small group discussions for chat and threaded discussion for week 13 and 14 were coded using a
coding scheme developed by the Davidson-Shivers et al (1999) based on the work of Piburn and Middleton (1998) and Williams
and Meredith (1996). See Table | for the coding scheme.

Study 2: Transcripts of the discussions for 4 different weeks (weeks 5, 7, 10 & 15) were then coded using same coding
scheme. There were two threaded discussion questions and one chat for each week; all of these discussions were whole class
rather than students being divided into small groups.

2. Training of researchers.

The researchers were trained to use the coding scheme and then coded each discussion transcript independently. The
transcripts were coded by each completed statement/thought made rather than using a line-by-line method. The coding and
analyses of the discussions did not occur until after the final course grades were posted. Complete sentences, incomplete
sentences, and short phrases were considered as a statement if a new or different thought was presented within them. Incomplete
sentences or short phrases were often used within the chat due to the speed and interactive nature of this format.

3. Handling discrepancies in coding.

Discrepancies encountered in the coding were resolved by review and discussion of the statement and the researchers coming
to consensus.

4. Surveys were analyzed for demographic data, computer and web experience, and attitudes toward web-based instruction.

Table 1. Types of Discussion Participation Coding Scheme
SUBSTANTIVE: messages that relate to the discussion content or topic.
Code 1. Structuring — Statements which initiate a discussion and focus attention on the topic of the
discussion. These statements are often made by the discussion leader or instructor (i.e. “Today we
are going to discuss . . .” or “This week’s discussion will focus on . . .”).
2. Soliciting—Any content-related question, command or request which attempts to solicit a response or draw attention
to something (i.e. “What do you think the author meant by . . .?” or “Give us some support for that assertion.”).
3. Responding—A statement in direct response to a solicitation (i.e. answers to questions, commands, or requests).
Generally these are the first response to a question by a given individual.
4. Reacting—A reaction to either a structuring statement, to another person’s comments, but not a direct response to the
question. (i.e. “Your earlier statement got me to thinking about . . .” or “I agree/disagree with Bob because . . .”).
NON-SUBSTANTIVE: messages that do not relate to the discussion topic or content.
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5. Procedural—Scheduling information, announcements, logistics, listserv membership procedures, etc.

6. Technical—Computer-related questions, content, suggestions of how to do something, not related to the topic
directly.

7. Chatting—Personal statements, jokes, introductions, greetings, etc.

8. Uncodable—Statements that consist of too little information or unreadable to be coded meaningfully.

9. Supportive—Statements that although similar to chatting, there is an underlying positive reinforcement to the
comment! (i.e. “Good idea!” or “Excellent work!”). Note: This type was added when the researchers met for
consensus of their coding of the transcripts.

Source: Davidson-Shivers, Muilenburg, & Tanner, 1999. Adapted from Piburn & Middleton (1998) and Williams & Meredith
(1996).

Results
Study 1

In the initial study, students were randomly assigned to either a small group chat or threaded discussion during one week of
the course (week 13). In the second week (week 14), the same groups switched discussion modes on another topic question.
Using qualitative methods and a coding scheme, the researchers coded the transcribed discussions to find out whether of the
students’ participation were substantive (directly related to the topic) or non-substantive (not directly related to the content) in
nature. Results indicated that overall students’ discussions included all 9 types of substantive and non-substantive comments.
However, it appeared that there was a remarkable difference in terms of types and amounts of responses between these two
groups.

The majority female group had greater numbers of responses and reactions (substantive categories) in both chat and threaded
discussion than did the majority male group. In addition, the majority female group made more chatting and supportive
comments (nonsubstantive categories) than did the males during the two-week period. When reviewing these patterns in terms of
face-to-face situations, the findings are not that surprising. Tannen (1990) suggests that females in face-to-face conversations
with each other, tend to use more words and elaborations as well as supportive comments than do males in similar situations.
However, the results are in sharp contrast to findings in computer-mediated communication literature, which suggests that
communication patterns of men and women in online discussions are similar (Wojhan, 1997; McConnell, 1997).

Study 2

Iny this second study, the focus was to analyze the interactions of these same students in chats and threaded discussions drawn
from 4 different weeks (week 5, 7, 10 & 15). These discussions involved a mixed gender group. Results were mixed in terms of
any differences in which gender had greater amounts of these two main categories over the four weeks. In terms, of the non-
substantive categories, the females tended to have made slightly greater numbers of chatting and supportive comments than
males. When comparing male and female discussion leaders the female showed a greater amount in those same two non-
substantive categories than did the male leader. Both males and females showed the greatest amounts of messages in the
responding and reacting (2 of the substantive categories) and were fairly equal in amount overall. It appears then that differences
in male and female discussions are diminished when looking at substantive remarks in online discussions using a mixed gender
group. The results of this second study supports the idea that CMC tends to be an equalizer among men and women when in
mixed gender groups. However, the findings of the second study do not necessarily negate the results of the initial study. Perhaps
when in same gender groups, men and women tend to revert to their natural patterns of conversation.

Discussion of Results

As suggested in the review of literature, perhaps there is opportunity for women to create a new model for online discussions
and that females are less disadvantaged in online discussions than in face-to-face meetings after all (Wojahn; McConnell,
Vrooman). And based on the initial study’s findings, perhaps women can make a strong contribution in online discussion.
However, there remains the question of why the findings in both studies may have occurred.

Pure speculation may indicate that when groups are same gender rather than mixed gender, communication may revert back
to typical gender-based communication (Tannen, 1990). Tannen suggests that men use a parallel form of communication with
each other which is when each communicate his own ideas without necessarily commenting on the other’s; it tends to be a side-
by-side type of pattern without much discussion or interrelationship between the males’ comments.. Women tend to have a
relational type of communication, in that one female states something that in turn is commented on by the other female and in a
sense they take turns sharing and supporting ideas between themselves. Women often use more words and talk more than men;
estimated at 25,000 per day compared to a man’s 15,000 per day (source unknown).

The increase in amount of supportive statements by the female students may be indicative of a tendency for this gender to
provide supportive comments to each other (Tannen, 1990) or acknowledge points made by each other (Wojahn, 1994).
McConnell (1997) also suggests that men tend to support conversations at the end whereas women tend support conversations
throughout the dialogue. These findings of the initial study, and to some degree the second finding, are similar to face-to-face
conversations within same gender groups (Tannen, 1990; Wojahn, 1994; McConnell, 1997) as well as in terms of supportive
comments being a female characteristic, whether biological or socially constructed (Herring; Lawley; Mahoney & Knupfer).
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Students having had face-to-face communication prior to going online may also have evoked a feeling of community and
allowed for initial impressions and perceptions of individuals to be made (Adkins & Brasher; Herring; Lawley). With such
impressions, the second study may indicate that the powerful may not have been the typical perception of gender-based power,
but that of one who displays confidence and higher status in the group discussions. In addition, the face-to-face may have
facilitated safe feelings when going online (Machniac, 1998). Ross states that when students with high CMC skills may have
been sympathetic to those less skilled students who encountered higher rates of technical problems. This phenomenon appeared
to occur in the course as well, again promoting a sense of community and support. '

The instructor’s teaching style and manner helped established both in the oncampus class and online may have had an effect
on sense of community. Procedures and safeguards may have been in place so that students felt safe as Machniac suggests. There
is a tendency for males to do more flaming than females(Vrooman; Ross); yet, little to none of that occurred within the course.

Further Research Needed

This set of study yielded more questions than it answered and indicates that further exploration of communication patterns
and gender in online dialogue is needed. First, the methodology of the various studies shared in this paper vary greatly, simple
replication of the various studies will enhance the discussion on the issue of gender equity and online discussion. The type of
group—mixed- or same- gender—may make a difference in the types and amounts of communications between ad within
gender. Investigations of the discussion patterns with use of whole class and small groups need to occur as well.

In addition, the effect of instructor presence, gender, and teaching style may make a difference on the gender equity in
discussions with participating students. Such factors may relate to power of speech, perceptions of speaker, and language style as
discussed by Herring and other scholars in the CMC literature. All of these factors may affect the interactions of students in
online discussions and ultimately, the success of web-based instruction. It is an issue worthy of further examination.

Finally, examination of communication patterns of children and adolescents by gender as well as course content also needs to
be considered. The topic of the course as well as age of the participants could add a richness of information to the discussion in
terms of gender and online discussions.
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Defining the Limits: CyberEthics

Janine DeWitt-Heffner
Carolyn Oxenford
Marymount University

Abstract

How should people behave when using the computer? How did you learn "right" and "wrong" in cyberspace? We surveyed
teachers and students to understand how each group views ethical online behavior. Our research indicates that while students
and teachers share some insights, they do not share the same viewpoints on all cyberethics issues. This discussion will address
the need for a common forum and interactive ways for sharing ideas on cyberethics issues to develop a student’s ethical decision-
making abilities.

Introduction

Ethical behavior online, particularly among young people, is of increasing concern to various segments of our society.
Before we can influence this or any behavior, we need to understand the factors that shape it, including social influences,
cognitive and emotional factors and attitudes. The purpose of this study was to study students’ knowledge and opinions about
online behavior and to ascertain whether their views differed from those of the adults around them. In order to provide an
appropriate context for these questions, three areas need to be explored. First, what are the unique characteristics of ethics in
cyberspace — what are the dilemmas, and how do we define ethics in cyberspace? Second, what do we know about moral
development in general, and how does it transfer into cyberspace? Finally, what is the social context of online behavior, and how
does it impact ethical behavior?

Issue I: Ethics and Cyberspace

Ethical Dilemmas in Cyberspace: Students often test the social limits of what is considered acceptable behavior, both
online and in the real world. While it is the major transgressions that create headlines, routine decisions that have ethical
implications are made every day by students of all ages. Often these decisions are made without careful consideration of these
implications for individual students or for our society.

Three key types of issues have emerged: intellectual property, privacy/security and free speech/hate speech. Intellectual
property issues include plagiarism, Internet file sharing programs like Napster, and software pirating. Privacy and security issues
range from hacking to surveillance software such as the FBI’s Camivore and unauthorized cookies deposited from websites.
Freedom of speech issues can be seen in the discussion of online censorship, cyberporn and cyberhate. All three types of issues
host multiple opportunities for ethical decision making. Indeed these same issues are the subject of several contemporary works
by lawyers, philosophers and computer scientists. (Hamelink, 2001; Lessig, 1999; Ludlow, 1996; Sykes, 1999)

Definitions of “Ethical” in Cyberspace: Regardless of the particular issue under discussion, both students and teachers
question when it is appropriate to transfer our understanding of ethical behavior from the classroom to the online environment.
However, students and educators do not necessarily share the same viewpoints on cyberethics issues, nor do they bring the same
skill sets to the ethical decision making process. Most notably, while students often are more experienced in using online
technology , teachers are more familiar with the process of ethical decision-making. Finally, there are many situations that do not
have clearly defined social boundaries. When is it okay to download and use a picture? Is a web site with negative comments
about fellow students an example of free speech or slander? Is bypassing the security of a system for a good cause heroic or
unethical?

Issue I1: Moral Development and Moral Education

Although little research on moral behavior in cyberspace has been conducted, we do have an idea of how students develop
moral behavior generally. James Rest (1983) identified four major processes that contribute to moral behavior: moral sensitivity,
moral judgment, moral motivation and moral character. Moral sensitivity relates to an individual’s ability to recognize the moral
dimensions of a situation. Moral judgement, which has been studied extensively by Kohlberg and Turiel, involves the ability to
decide which course of action is more morally sound. Moral motivation recognizes the level of importance the individual places
on acting morally, and moral character assesses the individual’s ability to persist in a moral course of action even in the face of
difficulties. According to Rest, all four processes interact to determine the observed final behavior. Research so far suggests
that moral sensitivity (Bebeau, 1994) and moral judgement (Schlaefli, Rest & Thoma, 1985) can be enhanced by educational
programs. Moral motivation and moral character have not been as clearly addressed. One component of moral motivation are
the social norms of one’s reference group.

Nancy Willard’s research on cyberethics makes use of a similar model to Rest’s. She has proposed examining the
relationship of empathy to moral motivation, and applied Bandura’s social learning theory to processes of disengagement, which
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may weaken moral character. (Willard, 1997; Willard, 2000). Results of her study are forthcoming and hold promise for
understanding how teens make ethical decisions. (Willard, 2000).

Issue III: The Social Context of Behavior in Cyberspace

Efforts to study the social context of unethical cyber behavior are limited. Recent sociological work on the hacking
community proves interesting. While headlines often portray the hacking community as a collection of “pathological”
individuals, two studies address the complex social dimensions that define and negotiate the boundaries of acceptable behavior
within this community (Himanen, 2001; Jordan and Taylor, 1998). The group ethos of this particular community dictates that
hacking should not be used for theft or individual gain. In fact, these studies note that the hacking community has developed it’s
own set of standards to define “ethical” hacking. Jordan and Taylor note that this community ethos can distinguish between
hackers and cybercriminals -- those who seek personal gain from their illicit actions. Himanen contends that hacking represents a
change in approach to work. Hacking reflects “a general passionate relationship to work that is developing in the information
age” and “...the hacker ethic is a new work ethic that challenges the attitude toward work that has held us in its thrall for so
long.” (Himanen, 2001 :ix)

Purpose of the Study

The current study attempted to elicit information relevant to the issues described above. Specifically, the study was designed
to assess students’ and educators’ intuitive understanding of ethics and ethical decision-making, their ability to apply that
knowledge to cyber dilemmas, their understanding of how to teach and leamn an ethical awareness, and their sensitivity to the
social context of cyberethics issues.

Method

Focus Group Formation

Five focus groups were conducted using modified Socratic questioning (see below for a description of the procedure). Group
1 consisted of 5 post-secondary educators from Marymount University. Group 2 consisted of 5 K-12 educators from suburban
Northern Vrginia public schools. Groups 35 were drawn from counselors and campers at a summer computer camp in
Washington D.C. Group 3 consisted of 15 late elementary and middle school students and Group 4 consisted of 16 high school
students. The students in these groups came from a variety of neighborhoods around Washington D.C., however most were of
higher socioeconomic status. Participants, who were mostly male, were attending the camp due to their interest in computer
technology. Their computer expertise waried.  Although this group is not representative of the population as a whole, their
computer expertise and interest in cyberissues was desirable. This study was designed to define issues and gather information
from those students most likely to be aware of situations which require cyberethical decision-making.. Group 5 consisted of 13
computer camp counselors. These participants were college students, most of whom had significant interest and expertise in
computer technology. As with the younger groups, this groups expertise and interest level was significantly greater than the
general population, but this was desirable in order to gather information from students on the “front lines”. In addition, this
group’s experiences counseling younger children on their use of computers meant that they in some ways bridged the gap
between educators and students. The focus groups were videotaped with the exception of Group 5, which was audio taped. The
authors were present as observers for each group session.

Focus Group Procedures

For each group, objects related to computers and cyberethics issues were displayed on a table. These objects included items
with an obvious connection to the issues discussed (e.g. a computer hard drive and an Acceptable Use Policy) as well as items
that were more tangentially related e.g. plastic “bugs” and "worms". The group facilitator for all of the groups was an expert in
Paideia methods of seminar discussion. The opening question invited the group to examine the items on the table and discuss
their ideas with regard to these items. Follow-up questions were designed to encourage participants to elaborate on their own and
each other’s ideas. A final question was designed to relate the topics discussed to the participants’ own experiences.

The focus group discussions were transcribed and analyzed thematically in order to determine issues of central importance to
each group as well as to determine the similarities and differences in the issues raised by each group.

Results and Conclusions

Four major themes were identified across all of the focus groups studied. Each theme is identified and discussed below and
illustrated with quotations from the focus group discussions.

Theme 1: The cyberethics "authority" recognized by students is much younger than the offline ethical
authority.

When asked, “How do people learn ethics?” all groups recognized the importance of parents in shaping a child’s basic
understanding. Students explain: “I think people learn a iot of their ethics from their parents. Whether they get what their parents
are teaching them or something else. But I think it’s a lot from their parents or whoever raised them, and their parents give them a
way to react to what others say so they can take it in think about it and what your primary values are probably shared with your
parents.” (High School) Teachers agreed: “Kids look to teachers, parents ...to set examples by how they behave... Over a period
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of time you develop a hierarchy of values. You can compare a given situation and place in context. (You) learn from parents,
others important in life that you value their judgement. (You) have to value it before it makes a difference to you.” (Educators)

However, as children get older, the relative importance of parents declines: “It changes at different times in their lifetime.
Young kids are more likely to accept parents and not question. They question more as they are influenced by others and then they
question anything parents say in adolescence.” (Educators)

Teens acknowledge that teachers aren’t always the ultimate authority: “If you think about it..., your teachers haven’t gone
through these troubles (referring to cyber dilemmas) for years and your just going through them right now and maybe things have
changed from when they were kids so on some points I think your friends are wiser about what you're going through than your
teachers are.” “Friends might put you on the wrong track, (but) teachers might too. Society has changed a lot, on some points.”
(High School)

When asked “How did you learn right and wrong in cyberspace?” students responded: “I taught myself right and wrong,
especially because on the computer I taught myself how to fax things and how to fix programs.” (Elem/Middle)

In fact when it comes to the Internet, the ethical course of action is often defined by those between 19 and 25 years of age:
«... the Internet culture is controlled, not by 50 year olds or 60-year olds, it’s us. Our age. We talked about when you sort of lose
your ethics when you go to college... You're like, alright! Ethernet connection and you start downloading more MP3s than you
would ever do, songs you hate, cause it was a fast connection. ...my parents don’t really understand the Internet at all so they
can’t really make ethical judgements based on it. So the ethics come from 19-year old high school students, the ethics that we
use on the Internet. We say everybody does it, well everybody on the Internet or most people are Internet are probably under 30.
The majority of that (group) is probably under (the age of ) 25.” (College)

To summarize, students and teachers recognize the important role parents play in shaping children's basic understanding of
ethics. Both groups agreed that as students get older, the importance of parents and adults declines. Teens acknowledge that
teachers aren't always familiar with contemporary dilemmas resulting from new technologies. In fact, when it comes to the
Internet, ethics are often defined by young adults ages 19 to 25.

Theme 2: Students of different ages use different mental frameworks to decide ethical online behavior.

Online communities, like AOL or GeoCities, provide definition to the social boundaries that middle school students
acknowledge. “When I first signed on to AOL, there’s like email that says ‘Welcome’... Then you check it and we printed and
put it right in the center where everyone would see it so they would obey what AOL says. Like, don’t hack, don’t mess around
with stuff. (The) long email says what you shouldn’t do.” (Elementary/Middle) “At GeoCities it didn’t give me as long a set of
rules, but the only reason you can get on there is to get a web site. So it has rules about what you make (for) your web site. When
I started reading them, there are all the rules, pretty much the same: don’t download things that are illegal things, don’t download
MP3s on your site.” (Elementary/Middle)

High school students consider what is appropriate in terms of the "moral” or ethical impact their actions have on others and
society at large. “I think it’s appropriate to use (it) for school, but it’s not right to send off a virus. You are destroying another
person’s property” “I had a romantic image of hackers like the movie Hackers for one, they bring down an evil corporation like
the Westerns where the outlaw would kill the corrupt sheriff or something but a lot of times it’s not like that at all because major
corporations can lose billions of dollars and that can cause many repercussions like downsizing” (High School)

College age students often use a "legal” framework as their guide to "ethical" behavior. After extensive discussion about how
to decide what’s right in relation to the Internet, one college student reflected on the relationship between laws and ethics: “We
keep talking about what is legal and illegal as our moral code. ...A lot of people go by The Ten Commandments and some of
those things are law, official United States law... But they are a kind of a code of ethics that we can go by and live by....”
(College)

These students see the line of distinction between ethics and laws as a personal decision “You have to do it personally. You
have to come to personal decisions...” “...the reason that we come to law is that ethics are personal, whereas laws are something
that we share, that are attempting to sort of approximate the general ethics without imposing on ethical differences.” (College)

Importantly, all age groups learn right and wrong in cyberspace from their hands-on experience. “People have to learn things
from experience and I think that the only way of learning something no matter how much you believe them, you really need to
learn for yourself.” (High School) In fact, students suggest that ethics in general is learned through experience. “I don’t believe
that any form of ethics is learned directly... Ethics is learned indirectly from various sources.” (High School)

To summarize, students of different ages use different mental frameworks to decide ethical online behavior. Middle school
students use online communities, like AOL or GeoCities to define social boundaries. High school students consider what is
appropriate in terms of the "moral” or ethical impact their actions have on others and society at large. College age students often
use a "legal" framework as their guide to "ethical" behavior. For all age groups, right and wrong in cyberspace is learned from
hands-on experience.

Theme 3: When considering "appropriate" and "inappropriate' behavior online, some issues are clear for
both teachers and students, however many others are not.

Advances in technology create new challenges for ethical decision-making. While educators insist most cases are still a
matter of "basic values," students at the college level suggest that cyberrules are different. Discussing intellectual property,
educators explain: “ You need to show (students)... they can achieve what they want in an honest way, these MP3s things are a
good example, a lot of people understand why that might be wrong because they respect the artist. They don’t (necessarily) see
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intellectual ideas as property the way music is the artists’ property.” For this educator, it’s merely a matter of drawing parallels
between intellectual property that students recognize and the new situations that emerge in cyberspace.

Younger students often express confusion over what's "legal," particularly when it comes to downloading music: “It depends,
...if you download live album tracks, that’s illegal. But you can go to places like Listen.com and it’s legal you can download it to
a CD. Places have a license to have you copy it, that’s what they are for.” (Elementary/Middle) When referring to using graphics
and music from an online web site, another high school student explains: “ If the person tells you ok, the person with the Web
page and MP3s, (says)... click here if you want it, (they are) giving (you) permission. As long as you have your friend’s
permission.” (High School) “Like I was saying about plagiarism laws, it’s really not illegal until you start trying to make money
off somebody’s idea. I have copied things on CD into MP3 files because of ease of access. I don’t try to sell it or spread it
around online so it’s ok.” (High School)

Educators are aware of the challenges posed by these new technologies, but maintain that our current standards offline apply
in the online environment. * Technology has made it so much more complex. There’s the issue of sampling in music, are you
going to footnote? It’s done by serious musicians, classical musicians. It’s hard to know where to draw the lines. Or using
Photoshop and making something new out of it. That’s serious art. How do you acknowledge that? We’re in difficult water here.
It was pretty clear about footnotes and books, but it’s harder with more arcane technology. There’s proper research and I think
it’s important that educators and parents teach the proper way to do research. We (teachers) have to define material that is
correct.”

In spite of these new challenges, educators emphasize the need to use traditional techniques. “That takes us back to old
fashioned sources of good documentation, good references, how to check out something that might be fraudulent. It’s harder now
because it’s click, click, click away. We need to ground kids in book culture until we know how to find our way in the new
culture.”

College students clearly articulate some of the complexities involved. For example, they suggest that it is "harder to see a
victim with any online crime. It all started with cassette tapes. ...I mean nobody in their right mind actually thought ...I’m doing
this horrible thing when they ...copied cassette tapes. And then you got the Internet and all of a sudden instead of just... copying
cassette to cassette tape, you're copying CDs, you're copying books, you're copying art. Everything suddenly with the Internet
went from a small issue to ...the point where you can copy entire movies, you can copy entire books in seconds. And I think our
ethics weren't ready to expand. ...Anything I could copy in an hour wasn't that important.” (College)

Students see the online environment as distinct from the offline world. They acknowledge that the way people interact with
one another online adheres to different standards. “You act different when you’re being ethical on the Internet, than when you are
being ethical in real life.” “I mean I’'m not ON the Internet. There are parts of my life that I (am) showing through a website...
...you don’t put forward your whole self. ...You’re maybe an image of yourself, but not your real self. We can be more free with
other people. We take advantage on the Internet.” “I think basically what it is, is the Internet is just a lot less real to people than
the real world. And that’s why it’s called cyberspace. It’s not called the real world.” ““...people just don’t think of the Internet as a
real thing with real consequences.” (College)

But more than just a place where inhibitions or even better judgement are left by the way side, students question the
fundamental assumptions concerning what is right and wrong in cyberspace. When discussing intellectual property in the online
environment, they explain: "it’s like when you’re a little kid you’re told don’t steal that book because it’s his book. If you steal
that book he can’t use it. On the Internet, if you steal his book, he still has his copy of the book and now it’s just you have a copy
of the book too. ...the standard ethical rules you drive into little children just don't apply as much on the Internet as they do in the
working order world that's out there in other places." (College) These same questions have been posed by philosophers at MIT
(Ludlow, 1996).

To summarize, some issues are clear for both teachers and students. Other issues are not so clear when it comes to
considering "appropriate” and "inappropriate” behavior online. Advances in technology create new challenges for ethical
decision-making. While educators insist most cases are still a matter of "basic values," college students suggest that cyberrules
are different.

Theme 4: Educators can encourage ethical behavior by recognizing the type of situations that make unethical behavior
attractive and challenging students to channel their technological expertise in positive directions.

Educators are well aware that students have a great deal more technical knowledge than they do: “It will take all our brains
and energy to keep up with them.” But they are optimistic that most students want to do the right thing. They believe must
establish clear examples of what’s “right.” “It’s still a real minimal number compared to the whole. 98% do what’s right 99% of
the time. Kids who steal cars now and then. (The main) issue is being consistent and clear. This is appropriate and acceptable. It
should not be a mystery. Let kids know. It really needs to be spelled out, taught, probably from kindergarten.”

Students suggest that educators focus on the positive and keep the list short! “When you first sign up to AOL you get a 75
page email or so anyway, it’s really long and you're supposed to read the whole thing long long thing (we were) so anyways if
you read it there’s 50 million rules and it’s weird it’s annoying also they never what they tell you what you can do, just what you
can’t do. It would be better if they sent the can dos and then you have a shorter list to read and you can picture the bad things.”
(Elementary/Middle)

Reinforcing ethical behavior requires educators to actively engage students in a dialogue. The younger generation learns by
doing! “Past experience has a lot to do with it. Have to learn things the hard way, from experience. If people just tell you
something you really have to see if for yourself.” (High School) “You have to do it personally. You have to come to personal
decisions or you can tell kids to do that themselves.... So I think that’s one way that they interact.” (College)
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Educators recognize some situations make unethical behavior attractive and emphasize the importance of carefully evaluating
expectations. “I think the pressures on them — they talk about how they have to perform at such a level in 10 different activities
and be able to sleep two hours a night and be the king and queen... A lot of youngsters rationalize - 'I can get this done, I just
need some help from cyberspace, a buddy, a friend, etc.' Either they don’t see that or they do see and the pressure is so high.
That’s their way of meeting those demands placed on them. Especially in high school, starting in about 7th grade.”

Still, there are those students who engage in unethical behavior just for the challenge. “It’s a game to some people, you can’t
get caught, can’t get killed, like a game or a test of their ability. “It’s a challenge they need and the Pentagon is the ultimate
challenge. Go to a more impenetrable challenge.” ““...For a lot they are kind of total losers in real life, (who) keep to themselves,
(and have) no power... ... in cyberspace I have power. What a power trip hacking into the Pentagon. Kids with no friends. ‘I beat
the Pentagon hack protectors.” ” (High School)

Finally, it is important that educators provide opportunities that challenge those students with technological expertise. By

channeling their expertise in a positive direction, teachers can provide students with opportunities to take ownership and act
responsibly. “One of the problems at my school is vandalism. They were taking the balls out of the mice. It gets really old. The
Lab was inoperable... ... We talked to SGA (Student Government Association) to get the students involved... What are the
consequences of this kind of vandalism? You’re behind on your project because someone thinks it’s funny, but you are burdened.
Only faculty and staff were owning this problem. We asked them to help us deal with it. It’s kind of like when I first started
teaching. My father told me to find the biggest kid in the room and make him your friend. It was good advice. Find the smartest
computer kid in the room, get help from them, help them resolve problems. ...Sometimes they do it for the challenge - that’s a
good value, looking to explore new territory. Adults have to channel that into something constructive. ...That talent should be
directed somewhere where it doesn’t destroy property... ... Channeling it... ... you (can) do a tech based project and have them
help you teach the project. All of a sudden they have ownership and they aren’t going to screw that up to lose the power or the
satisfaction. They (the students) are teaching the teacher. (It’s) called pride. You give them back to channel it. They were sitting
there all day putting inappropriate pictures on the screen savers. Then you say can you put in some pictures of the Civil War,
using the same skills. And citing, of course!” (Educators)
To summarize, educators can encourage ethical behavior by recognizing the type of situations that make unethical behavior
attractive. In addition, it is important to provide opportunities that challenge students to channel their technological expertise in
positive directions. Students who take ownership of their work are less likely to act in ways that are destructive to the online
community.

Future Directions

At present, the most common response of educational institutions to the challenges of cyberethics has been to hand out an

Acceptable Use Policy (AUP) and a set of plagiarism guidelines, require students and parents to sign it, and wait for the ball to
drop. As this paper demonstrates, the questions these issues raise cannot be addressed by a single statement of principles,
however well crafted. The answers are too varied and unclear for easy, unequivocal answers. No AUP can anticipate every
possible problem that may arise. Instead of prescribing policy, students and educators need to establish an ongoing process of
ethical discourse when dealing with cyberethics issues.
If we see cyberethics issues as more akin to other types of moral dilemmas, the research on moral education can provide us with
some_direction. Narvaez, Bebeau & Thoma (1999) noted that Rest’s four stage model can be used to classify various approaches
to moral eduation in K-12 schools. According to their analysis, moral education in the public schools historically tends to reflect
society’s particular moral concerns which have ranged from the “macromorality” concerns of the 1960s (the Civil Rights
movement, anti-war protests) to current pre-occupation with attempting to curb perceived youthful antisocial aggressiveness by
emphasizing self control and “10 Commandment” type prescriptions for moral behavior. Using the four component framework,
this reflects a shift in emphasis from moral judgment to moral character. The effectiveness of current “character education”
approaches has not yet been established (Leming, 1997 in Rest, et. al., 1999). It would seem logical that approaches that address
multiple components of moral behavior should be more effective than those that address only one component. Thus, any
approach to cyberethics education should address issues of moral judgment, moral character, moral motivation and moral
sensitivity.

Insights from brain-based learning research (Caine and Caine, 1991) also can guide cyberethics education. This research
indicates that students must connect what they are trying to learn with what they already know to retain the knowledge.
Traditional presentations of instructional material arganize that material into the educator’s categories of knowledge. With a
subject like cyberethics, this traditional approach is particularly unlikely to yield effective results since the student’s categories of
knowledge may differ quite significantly from those of the teacher.

Educators and students need to engage in dialogue that can help both groups question their decisions concerning the use of
ethical standards. In this process it is important to recognize that everyone will not come up with the same answer or agree on a
single “ethical” course of action. All can agree that decisions should be based on sound reasoning and ethical principles.

Where ethical standards can be applied, we need to document the harm of ignoring an ethical course of action. This can help
students develop moral sensitivity and enhance moral motivation as they see the consequences of their behavior on what are
usually perceived as “invisible” victims.

All of us --students and teachers together-- must actively question the changing boundaries that result from technology
transfer. These questions cross many disciplines in the humanities and social sciences:

e How do students of different ages, developmental stages, and cultures grapple with “ethical” in the online environment?

e How are social boundaries changing and thus defining what is appropriate and inappropriate online?
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e What social forces shape these definitions?

e  How do economic and political pressures influence our judgments and behavior?

Using the interactive nature of the Internet itself may prove to be a very effective means of facilitating this kind of ethical
discourse about online behaviors. The linear features of online technology allow students to select multiple paths through new
material rather than one set, prescribed course of study. Digital “scaffolding” techniques can assist students as they apply abstract
concepts to contemporary issues. Scaffolding refers to the guidance students are given while completing a complex task like
ethical decision-making. Students are given only the amount of help that is needed, as that help is needed. The teacher gradually
withdraws assistance, allowing the student to complete the task independently. Scaffolding is designed to support students
through more complex tasks with the amount of support they need, and no more (Jonassen, Peck and Wilson, 1999). Using these
techniques to engage students in brain-friendly ways, and addressing all aspects of the fourstage model described above should
yield a rich, comprehensive approach to exploring cyberethics issues and developing students’ moral sensitivity, judgment and
decision-making capabilities.

The stakes involved in becoming a more ethical society online are not trivial. With our increasing dependence on computer
technology for tsks as significant as maintaining medical records, controlling air traffic, ensuring national security, and
conducting businesses large and small, the unethical actions of a few have the potential to impact society on a massive scale.
Helping our students acquire the awareness, the motivation and the means to become ethical decision makers in cyberspace is
critical in order to prevent such impacts from occurring.
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A Posthoc Review of Two Potential Communities of Practice
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Abstract

There is a growing interest among organizations in identifying and nurturing Communities of Practice. However, defining a
Community of Practice, distinguishing it from a team, and nurturing the growth of a forming Community of Practice can prove to
be challenging. By considering two case studies in a posthoc fashion, two potential communities of practice will be defined and
characterized. Finally, a discussion of how best to nurture a newly formed community will take place.

Introduction

Delineating what is and what is not a Community of Practice (CoP) is not a clear-cut task. Although many definitions of
Communities of Practice exist, assessing the degree to which a group meets the components that make up the criteria of these
definitions is often subjective and difficult at best. One specific area of difficulty is distinguishing between a team and a CoP.
Because there are strong similarities between the two, it is often helpful to outline the areas where teams and CoPs differ. A final
area of difficulty with regard to a CoP is determining, if one does indeed exist, how best to nurture its existence in an effort to
provide fertile soil for its development. This paper will look at these three areas: (1) defining a CoP, (2) distinguishing between a
CoP and a team, and (3) identifying ways to nurture a CoP. The framework for addressing these questions will be from the
perspective of a posthoc review of two case studies: the ISUnion Web-design Team and the actual virtual community developed
by the Web-design Team. The purpose of the Web-design Team is to develop an electronic, web-based infrastructure to support
the development of a virtual community of dialogue. The purpose of the virtual community is to nurture dialogue among existing
practitioners, faculty and current students in the area of performance technology and instructional systems design.

The ISUnion is an interactive web site designed and created by graduate students of the Instructional Systems (IS) Program at
an academic institution in the Southeastern United States. The ISUnion consists of components such as an interactive forum,
news, a knowledge management/survey center and an employment center. The original goal of this web site is to build a virtual
community of students, alumni and faculty to develop, improve and promote the IS Program at the institution. This website came
into existence in September 2000.

Communities of Practice

Diverse definitions of Communities of Practice exist, yet they have many similar characteristics. The phrase "community of
practice” was first used in 1991 by Etienne Wenger and Jean Lave. In 1998 Wenger published the work, "Communities of
Practice: Learning, Meaning, and Identity” which describes communities of practice as a "community created over time by the
sustained pursuit of a shared enterprise.” Wenger further clarified Communities of Practice as “‘groups of people who share
information, insight, experience, and tools about an area of common interest”. (Wenger, 1998)

The Value of a Community of Practice

Why are communities of practice worth identifying and nurturing? They bring the power of a self-organizing, social entity to
play in an otherwise often highly structure world. “Self-organizing” means that it is based on a degree of intrinsic motivation and
perceived value. People are a part if the community because they want to be. When they no longer find value in the community,
they either change the community or leave it. The fact that a CoP is a social entity brings the dynamics of the complexity and
interrelations of two or more persons interacting. This relation is seen to be exponential in its power as opposed to linear.

Many organizations including business, government, and not-for-rofits, have seen the potential of communities of practice.
Organizations such as Hewlett-Packard, the Department of Defense and the World Bank have all developed technical means of
supporting communities of practice. Often this takes the form of discussion boards or electronic data sharing.

Because of the change in our global economy from that of being an industrial society to that of an information sharing
society, organizations see the value of capturing the knowledge that exists within communities of practice. Within knowledge
management frameworks, organizations not only attempt to capture existing data and information, but they also see the value of
capturing knowledge, expertise and wisdom. Today’s workforce no longer places their loyalties with a single company.
Whereas a few years back it was not uncommon for a worker to retire after thirty, forty or even fifty years with a single company,
today, individuals value career moves. They develop specializations. Workers move to where the career opportunities allow
them to increase their expertise. From the knowledge management perspective, organizations develop electronic forums for
communities of practice to share their knowledge, expertise, and wisdom. Because of the electronic infrastructure, this is now
archived information, a living artifact, which an organization can now index and search. When the individuals leave the
organization, at least parts of their tacit knowledge has been captured by the organization.

But simply setting up a discussion board alone may not provide a nurturing environment for a community of practice to
emerge. Communities of practice take time to form. They follow an ever-changing pattern of ebb and flow. Indicators that a
community of practice has formed would include the nature of the structure, the commonalties and the artifacts or products of the
community (Wenger, 1998).
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A CoP is formed spontaneously as people seek help, try to solve problems, develop new ideas and approaches (McDermott,
1999). People’s interest, time and energy direct their participation in CoP. A CoP develops in various stages with different levels
of interaction among its members and different kinds of activities. A CoP is different from a business or functional unit in that it
defines itself in the members’ understanding of their practice. A CoP is different from a team in that it is defined by knowledge
rather than by task. A CoP is different from a network in that it is not just about social relationships.

Communities of Practice are groups of people who share similar goals and interests. In pursuit of these goals and interests,
they employ common practices, work with the same tools and express themselves in a common language. What keeps people
together is a common sense of purpose and a real need to know what each other knows.

Members of a Community of Practice learn from each other in solving common problems and evolving a more skilled and
creative practice. They are committed to jointly developing better practice. Communities of Practice are pivots for the exchange
and interpretation of information. They leverage the preservation of tacit knowledge and keep up with the development of the
cutting-edge technology.

Case One: The Web-design Group of the ISUnion Project as a Potential Community of Practice

The Web-design Group consists of twenty-five members who participate in varying degrees in the design of a webspace
structure to support the potential, virtual community of dialogue. In reviewing the development of the infrastructure in a posthoc
fashion, it is beneficial to outline the differences between a team and a community of practice. Several articles have been written
to look at these similarities and differences and to determine how the strengths of each can best be utilized within an organization
(McDermott, 1999 & Sharp, 1999). Figure | below presents key distinguishing differences between teams and communities of
practice.

Characteristics Team

Community of Practice

Existence Appointed Choose (self-organizing)
Orientation Forward view Sense of history

Define by Abilities Knowledge

Driven by Goal Value

Progress Via workplan Via discovery
Membership Fairly stable Transient

Figure 1. Alternative Views of Teaching and Learning, 2000

The structure of the Web-design group is based on outlined project plan and individual’s abilities to move the project
forward. While the group was self-appointed (volunteer), there was a strong marketing effort by core members, which included
benefits of participation such as training on HTML coding and graphics applications.

The commonalties of the Web-design group included a shared vision for the desired outcome. However, the group was
driven by the goal of completing the project. There was no desire for longterm sustainability of the design group. Rather, a
workplan, which had a specific end point, was the driving force. While many shared stories, language and jargon were noticed, it
is believed that this is in part due to the common environment of the participants. All were students within the same programs,
attending classes with the same professors, and moving through the same track.

Finally, the products of the group related directly to the project. Whereas with a community of practice where the products
tend to be a defining element, the Web-design group looked at the products as completion points. They did not define the group
in any way.

Based on the activities, social dynamics and structure of the group, and nature of the group’s products, the ISUnion Web-
Design group could be considered a team rather than a Community of Practice. The social dynamic as it currently exists, is strong
and with the strong core value of "perceived value in the idea of the ISUnion" shared by the group, the team will most likely
develop into a CoP in time. However, as it currently stands, it would be better defined as a team with strong social interactions, a
shared belief in the value of the project and a firm knowledge and trust of the abilities and skills of the other group members.

Case Two: A Virtual Community as a Community of Practice— The ISUnion
Is the ISUnion (Virtual Community) a CoP? While it may be too early to answer this question, the ISUnion is a potential
CoP because its structure and the target interaction conform to the characteristics of a CoP.

Organizational / Social Structure:

Members of the ISUnion are students, alumni and faculty of the IS Program at a Southeastern United States academic
institution. They are informally attached to one another through exposure to the common field of instructional design or
improving human performance, and they are in common pursuit of solutions to improve human performance. They hold a
warehouse of knowledge and skills in Instructional Systems and Human Performance Technology. Additionally, they come from
the same institution, which provides a common theoretical underpinning for the study of the particular discipline.

But the ISUnion is different from a formal organization. People who participate are all doing it out of their common interest
in solving human performance or learning problems, and they all speak in the ISD jargons like * instructional objectives and
learning hierarchy”. Their motivation to participate is intrinsic as no reward or incentive system exists to encourage
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participation. People build friendships and learn from each other at virtual and face-to-face social occasions in the format of
chatting, sharing experience and story telling.

Roles of Participants in the ISUnion from the Perspective of a Commnnity of Practice

Wenger describes several roles of an individual within a community of practice. The are:

e Inbound

e Insider

e  Outbound (Wenger, 1998)

“CoPs arise out of people’s natural desire to share ideas, get help, learn about new ideas verify their thinking, and hear the
latest “professional” gossip” (McDermott, 1998). They develop as people have regular contact with people who share their
interests.

Newcomers of a CoP usually take an “observational” lookout post, both absorbing and being absorbed in the culture of the
community of practice. They assemble a general idea of what constitutes the practice of the community. Their tasks are usually
short and simple with small costs of errors and little responsibility. Newcomers usually perform at the end branches of work
processes and start from the ground for self-evaluation (Lave & Wenger, 1991).

How does this description relate to the role of a newcomer in the ISUnion? People reach out to the ISUnion from different
angles. People may have heard about the ISUnion from their department listserv, available flyers, or by word of mouth. They
begin with observing, which is to check out news first, to see what is going on out there and what the web site has to offer to its
target audience. Then, they will lurk on the discussion board, and jump in whenever they feel interested or have time to join the
discussion if they feel that the discussion facilitated by the ISUnion is of value to them for their professional development.

“Inside” community members frequently help each other solve problems, offer each other advice, and develop new
approaches or tools for their business or study. Helping each other makes it more convenient for community members to improve
their weaknesses and learn together in the “public space” of the community (McDermott, 1998). “As they share ideas and
experiences, people develop a shared way of doing things, a set of common practices and sources of individual identify” (Lave &
Wenger, 1991).

As a member at full participation, insiders usually have a deeper sense of the value of participation to the community.
Leamning of an insider lies in becoming a part of the community. Insiders commit a greater amount of time and an intensified

- effort. They assume more and broader responsibilities and take more risky and difficult tasks. They enjoy an increasing sense of
identity as a master practitioner (Situated Learning, 1991).

People enter the ISUnion to check out news regularly, to share experience bravely and to search for answers to their unsolved
problems. People participate in the ISUnion can perform similar jobs or collaborate on a shared task or work together on a
product. Maybe some of them work together at the same company or in the same classes, maybe some are working on a mutual
assignment. They are peers in the execution of the real work. What holds them together is a common sense of purpose, which is
to improve their ISD practice, and a real need to communicate what each other knows in order to broaden their insights and
vision in the ISD field. They ask each other for advice on completing their ISD projects, they share successful or painful
experience in past projects and discuss about the direction of development in the ISD field.

Students talk about their accomplishments and concemns, and express their expectations and ambition for our program.
Alumni share stories of their practice in the field or make known their admiration and loyalty for their alma mater reflecting on
the foundation they built while there, and helping to strengthen our current program by sharing their information, experience and
talent in the IS field. Faculty members maintain a close connection with students and alumni for a common purpose, to express
their thoughts on a program they greatly influence (ISUnion Proposal, 2000). At the same time, more experienced and well-
respected alumni or faculty members can act as thought leaders or coordinators of the CoP to initiate activities and guide the
direction of people’s interactions.

A community of practice is a living entity, in a “constant state of motion”; evolution. As such, people move towards the
edges of the community, following an outbound path towards the ever-changing boundary “defining” the community of practice
from the outside “world”. There are several reasons why a member of a CoP would be on an outbound path. These include:

e  Conflicts or shifts in time and energy

Since CoP is not an official required organization for people to join, people’s participation in a CoP depend on their

individual commitment of time and energy. Even though participating in CoP is valuable to people, it is easily ignored

because of other more pressing tasks (McDermott, 1999). Also, if a person’s energy level does not allow him to attend any

CoP activity after work, this person will very likely to choose to rest for next day’s work instead of going for a CoP

meeting.

o  Conflicts or shifts in values

Another important issue that caused people to leave a CoP is the conflict or change in the value of an individual and the

shared value of a CoP. Sometimes, a community member joins a CoP when his or her temporary needs or value match the

CoP value. After a while, his or her needs or value may shift according to the change in his or her situation such as a job

shift. This person’s value may not match the one of the CoP any more after he or she changed his or her job, and he or she

will choose to leave the previous CoP, or maybe join another CoP.

*  CoP not engaging or effective enough to hold people together
Because of the emergent and spontaneous nature of a CoP, sometimes it is not well organized or managed efficiently. If the
CoP activities are not focused on knowledge and skills essential to both the practice and the people; if there is no
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respectable community members or thought leaders involvement or coordination; if personal or community interactions are
not active or enthusiastic, community members will lose interest in the CoP activities and the CoP is going to diminish.
Specific to the ISUnion, potential reasons why people would be on an outbound path are:

e  Not enough involvement
It is possible that people will leave the ISUnion if it does not have enough opportunities for individual or community
interaction. Most people would not like to patticipate if they see very few people interact with each other, and there are no
major professional figures (experts) within the participants. They would consider that this CoP is not very popular among
the practitioners in the ISD field, and guess that there might be less value in committing time and energy to this CoP.

e  Not active or current
It is likely that people will stop observing or lurking on the ISUnion if they find out that there is not much change in the
topics or feedback of the discussion forum, or the number of hits to the web pages have very slow and slight increase. They
would think that the topics discussed on this web site is not related to the most current core value so that nobody would like
to contribute.

e Not entertaining
Due to the self-emergent and self-organizing nature of a CoP, the stability of the community can easily deteriorate if the
contents or activities provided by the ISUnion are not attractive enough to hold its visitors for a comparatively long period
of time. It will be very difficult for a member of the ISUnion to have to discipline him- or herself to keep coming back to
visit the web site if there is not any fun or interesting elements related to the field, which appear on the web sit e regularly
and frequently.

e  Time and energy
Some people may have to stop attending the ISUnion temporarily or permanently if their job, study, or personal load does
not give them any space for any other commitment. For example, there is a fluctuation in the number of hits to the ISUnion
between ordinary school days and the week for the final exam because most of the participants are working in the
educational area.

What are the potential benefits of a CoP?

Communities of Practice provide an opportunity for people to solve real problems in ways that formal processes can not
anticipate. There is always a formal ideal way of performing a task or completing a study assignment such as Service Standards
or the requirement on a course syllabus. But after we do things in the real settings for a period of time, we may have pulled out
from the Service Standards or syllabus a gist of the ideal way or have formed our own thoughts or experience of performing the
task. This set of informal or improvised knowledge is what we can share with each other within a Community of Practice to
become an efficient and skillful performer of our tasks, but what we can not always obtain from formal education or instruction.

Learning is more about becoming 2 member of a community than it is about absorbing information. It is considered a social
process built around informed participation. This applies to the learning of tacit knowledge, which refers to “intuition, judgment,
and common sense—the capacity to do something without necessarily being able to explain it”. Tacit knowledge exists in the
special practices and relationships that emerge from working together over time. People draw out the tacit knowledge that others
possess by having human interactions to construct a common context to understand each other and the trust to be willing to share
ideas. (Brown & Gray, 1995)

Why do people want to join ISUnion and Can we benefit from ISUnion ?

e  The ISUnion is a badge of identity.
People who participate in the ISUnion identify themselves as a current or previous member of the IS program and the field.
These people will be interested to find out about what happened in the program, what progress the program has made and
what the most up-to-date research or development is in the program and the IS field. The perceived quality of the program
is a reflection on all past, present and future participants in the IS Program.

e  The ISUnion is a place to meet people.
People involved in the ISUnion activities are the ones who really would like to meet (may be virtually) with other people
working or studying in the same field, and to form a social relationship with them. Now more than ever, people realize the
importance of networking with people working in the same field. They try to improve their learning and collaboration by
building trust between each other first. For this purpose, they will actively take part in most of the activities proposed by the
ISUnion for them to meet people face to face or virtually. An additional benefit of the ISUnion is the forming of a web of
participation and networking. The ISUnion web site presents the most current news of events happened in the IS program.
It is updated every month with the most recent stories of events and photographs. People come to the ISUnion to read about
what has just happened and what is going to happen so that they can share the common topics when they encounter other
members of the community. People get together face-to-face when there is any conference or social event announced by the
ISUnion, and these events become the major “‘real” (as opposed to virtual) human interactions of the CoP.

e ISUnion is a way to learn, .
Another major reason, hopefully the most important one, for people to be engaged in ISUnion is to learn from each other
and to produce better practice. The discussion topics posted on the interactive forum can be a big attraction to the target
audience. People can raise their questions or problems by posting them into the forum. If other people find the topics
interesting and relevant to their particular problems or experiences, they would try to offer solutions or share their similar
encounter by carrying out an asynchronous on-line discussion. Other members who visit the web site may also regard this
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exchange of information valuable to their job or study. Thus, learning will be disseminated within the whole group of target
audience.

The ISUnion offers an alternative way to learn about the real work experience from alumni and faculty members, about how
academia relates to “reality” and how the combination of theory and practice is dynamic in nature. Summaries of interviews of
alumni and faculty posted on the web site inform us about stories of achievements and failure. These real-world stories may be
different from the ideal settings and methods learned from the courses offered by the IS program. These stories provide us with a
context to connect classroom study with the real-world requirements, and create a more realistic view of the ISD field.
Conversely, a theory “worked out” on the web site via dialogue may have a change effect on a current practice in the field.

Via the ISUnion, we have the opportunity to learn what & impossible for the academic IS program to offer--- the tacit
knowledge by becoming a member of the community. The tacit knowledge that is embodied by the community of the ISUnion
refers to the intuition, judgment and common sense serving the purpose of improving human learning and performance. This tacit
knowledge can only be acquired by involvement with the students and practitioners in the ISD field. The ISUnion offers us one
more opportunity to interact with these people and to have one more exposure to and possibly working with this embedded
knowledge.

Nurturing the Community

Having demonstrated that the community for which the ISUnion is serving is in fact a community of practice, and that there
is a potential benefit to the community for using ISUnion, we must now determine how to increase its use. At present we have
identified four areas of potential improvement. The four areas that are currently lacking are involvement, interaction,
time/energy, and entertainment.

Involvement, for our purposes, is defined as communication between community members. Some possible ways to increase
involvement are storybuilding, case debates, and increased discussion. Storybuilding would consist of individuals ‘writing’ a
collective story. A second proposed technique is sponsorship of case debates. The concept is to post elements of an instructional
or performance analysis and allow community members to discuss and debate subsequent actions. A final proposal to increase
involvement is to increase activity on the discussion board. A couple of ideas in this area are to have recognized leaders and
experts in the field moderate discussions and to restructure the mechanics of the discussions so that they are not linearly
structured.

Interaction, for our purposes, is defined as utilization of the site. Examples of ideas to increase community use of the site are
a case study database, electronic library, day-in-the-life-of documentaries, and daily updated material. A case study database
could be a repository of cases studied within the classroom, experienced in the Performance Systems Analysis course, and
encountered by alumni. Such case studies would include as many elements as possible from the initial contact hopefully through
a complete evaluation. Such a repository would be of immense benefit for many different members of this community, from
students learning the processes for the first time to veterans of the field doing research. A second idea to increase the member
interaction would be to digitize current videos from the Learning Resource Library. Such videos represent seminars with leaders
of the field as well as recorded courses. Other material could also be added to the library, such things as lecture notes,
PowerPoint presentations, and old tests. Another element for increasing interaction could be documentaries of leaders in the field
and alumni of the program. A final idea is to have daily “___’s”. This could be a daily quote, daily word, daily wisdom, and
etceteras.

Time and energy seem to be in short supply for many members of this community. As such, this site should help reduce time
and energy expenditures of the community members. Some ways to accomplish this could include posting projects from the
Computer Courseware and Electronic Performance Support Systems classes that might be of benefit to the community. Such
courses could include accessibility requirements, copyright laws, and software introductions. Instructors can use the site within
courses. An example of such use might be to interview alumni online. Interviews are currently a requirement in one course, by
conducting them online there is a record which others can benefit from. Furthermore, course credit could be given for work done
on the actual site. The program that supports the site is not very strong technically and some students feel this is a deficit with the
program. By providing credit for technical work on the site, the site, the student, and the program gain some benefit. A final
method to reduce time and energy consumption is to use the site discussion board. At present the online courseware supports
discussion but does not provide a notification option. The ISUnion discussion board does provide this option.

Finally, the site could be made a bit more entertaining. This could be accomplished through the use of such elements as jokes,
comic strips, and interactive games. There could also be a ___-cam. This would be something along the lines of a fish-cam, but
with an object of interest to the community.

All of these potential methods of nurturing the community are technical and require deployment time. Many of them also
require a repository in place prior to deployment. Several also require individuals to commit to moderating discussions or provide
material. However, much of the material does exist or would not require much effort to prepare for the web. The question that
must be answered is whether the extra effort provides a large enough benefit to the community to be worthwhile.

Conclusions

A Community of Practice takes time to develop. Communities of Practice are organic and self-organizing. They need time to
find what kind of information to share, who the participants are and the “best” methods to communicate (McDermott, 1998). For
example, McDermott mentions the experience of Shell’s Corporation with the nurturing of successful communities of practice.
They started with a group of six to eight people meeting weekly to discuss some technical issues. It took them six months for
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word to spread of the value of these discussions. Then the number of people that attended the weekly meetings increased to about
forty.

ISUnion is created as an intentional community of practice, which is “intentional in its focus”. But to develop the trust,
connection and sharing of natural communication, it is necessary to support the natural process of community development
instead of imposing an artificial one (McDermott, 1998).

Are these two entities of the ISUnion destined to be communities of practice? Only time will tell.
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Abstract

Current teacher educators are being challenged to find opportunities for their preservice teachers to develop both
competence in, and confidence for, integrating technology into their curricula. Given the difficulty involved in trying to arrange
successful classroom technology experiences for preservice teachers, this study was designed to examine whether electronic
models of exemplary technology-using teachers, presented via CD-ROM, could provide a viable alternative for developing ideas
about and self-efficacy for technology integration. Sixty-nine students enrolled in a one-credit technology course completed
demographic and online survey instruments before and after interacting with a CD-ROM that featured six teachers’ classroom
technology beliefs and practices. Results suggest that electronic models can significantly increase preservice teachers’ ideas
about and self-efficacy for technology integration. Furthermore, students’ found the examples of teachers included on the CD-
ROM 10 be both realistic and relevant. Implications are discussed as well as suggestions for future research.

Introduction

According to the most recent report of the National Center for Education Statistics (NCES, 2000), nearly 70 percent of
teachers report not feeling well prepared to use computers and the Internet in their teaching. The 1998 Technology in Education
Report (Market Data Retrieval) noted that only 7 percent of schools, nationwide, boast a majority of teachers at an advanced skill
level (i.e., able to integrate technology into the curriculum).

Even among our newest teachers, instructional use is not as high as might be expected. Contrary to popular belief, preservice
and beginning teachers do not use computers significantly more than their more experienced colleagues (Hadley & Sheingold,
1993; NCES, 2000; Sherwood, 1993). Although beginning teachers report wanting to use computers, and have gained adequate
technical skills, they typically lack knowledge about how to integrate computers within the more routine tasks of teaching and
managing their classrooms (Hruskocy, 1999; Novak & Knowles, 1991).

Skills vs. Ideas

Clearly, the growing increase in teachers' technical skills is insufficient to guarantee the effective use of technology in the
classroom (Carvin, 1999; Marcinkiewicz, 1994). In order to translate skills into practice, teachers need specific ideas about how
to use these skills to achieve meaningful learning outcomes under normal classroom conditions. Traditionally, inservice
technology training programs have been software- rather than curriculum-based (Gilmore, 1995). Thus, teachers completed
technology courses still not knowing how to create or implement small- or whole-group activities that incorporated meaningful
uses of technology (Moersch, 1995). Unfortunately, this also has been true for most teacher education technology courses
(Moursund & Bielefeldt, 1999; Yildirim, 2000). Although the majority of teacher preparation programs now require that students
take three or more credit hours of technology instruction, recent survey data suggested that most teacher education faculty still do
not feel that technology use is being effectively modeled for our future teachers (Schrum, 1999).

Simply stated, few of our current or future teachers have either observed or experienced learning with or from computers
(Carlson & Gooden, 1999). While today's teachers are expected to leverage the full potential of powerful conceptual technology
tools to meet the changing needs of their students, they have been given few, if any, opportunities to develop their own visions
for, or ideas about, meaningful technology use.

The importance of developing a vision for technology use cannot be overstated (Ertmer, 1999). As noted by the Office of
Educational Research and Improvement (1993): "Most teachers will find little incentive to tackle the technical and scheduling
problems associated with technology unless they have a clear vision of how the technology can improve teaching and leaming"”
(p. 83). Once a clear vision is in place, specific tools and strategies are needed to help teachers address the many unique
challenges posed by the translation/integration process: changing roles of teachers, students, and technology; classroom
organization, management, and security issues; and assessment methods, among others. As Dexter, Anderson, and Becker (1999)
explained, "For teachers to implement any new instructional strategy, they must acquire new knowledge about it and then weave
this together with the demands of the curriculum, classroom management, and existing instructional skills" (p. 223). Teachers
need information about how, as well as why, to use technology in meaningful ways. Lack of knowledge regarding either element
can significantly decrease the potential impact that these powerful resources might have on student learning.
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Self-efficacy Beliefs
Yet even the best ideas about technology use will remain unused unless teachers believe that they are capable of

implementing them in the classroom. In particular, teachers' beliefs about their ability to use computers in instruction may be
key, given the role self-efficacy is proposed to play in determining behavior. According to Eachus and Cassidy (1999), "self-
efficacy has repeatedly been reported as a major factor in understanding the frequency and success with which individuals use
computers” (p. 2).

Self-efficacy refers to personal beliefs about one's capability to learn or perform actions at designated levels (Bandura, 1997).
According to Bandura, self-efficacy is based, not solely on the level of skill possessed by an individual, but on judgments about
what can be done with current skills. That is, self-efficacy comprises beliefs about what one is capable of doing, not about
whether one knows what to do. As such, self-efficacy is thought to mediate the relationship between skill and action. Therefore,
without knowledge or skill, performance isn't possible; yet without self-efficacy, performance may not be attempted. According
to Bandura, "beliefs of personal efficacy constitute the key factor of human agency" (p. 3). Thus, teachers who have high levels
of efficacy for teaching with technology are more likely to participate more eagerly, expend more effort, and persist longer on
technology -related tasks than teachers who have low levels of efficacy.

If self-efficacy beliefs are key to performance and increased self-efficacy can lead to increased performance (Christoph,
Schoenfeld Jr., & Tansky, 1999; Schunk, 1981), how can we help teachers increase their efficacy for technology use?
Researchers in the area of self-efficacy (Bandura, 1997; Schunk, 2000) describe four primary sources of information that can
influence judgments of efficacy: personal mastery (successful task completion), vicarious experiences (observing models), social
persuasion ("I know you can do this!"), and physiological indicators (emotional arousal, relaxation).

Next to personal mastery, vicarious experience is thought to provide the most valid information for assessing efficacy
(Schunk, 2000). According to Olivier and Shapiro (1993), "vicarious experiences with the computer increase one's feelings of
control and confidence. These encounters also make an individual want to learn more about the technology, thus reducing and
eventually eliminating the fear of the unknown factor. As the fear and anxiety diminish and positive experiences add up, self-
efficacy and the willingness to cope with mastering the task will increase” (p. 83). Given the logistical difficulties involved in
providing preservice teachers with enactive experiences related to successful technology integration, teacher educators have
turned to modeling as a feasible, yet powerful method for increasing teachers' ideas about and self-efficacy for technology
integration (Schrum, 1999). Not only can models provide information about how to enact meaningful technology use but they
can increase observers' confidence for generating the same behaviors. Furthermore, providing access to multiple models
increases both the amount of information available about how to accomplish the performance and the probability that observers
will perceive themselves as similar to at least one of the models (Schunk, 2000), thus increasing their confidence for also
performing successfully.

Electronic Models

Still, the use of models does not guarantee either learning or later performance. Many factors have been shown to influence
observers' responses to models including the prestige and competence of the models, consequences experienced by the models,
perceived similarity of the models to the learners, as well as learners' own self-efficacy for performing the behaviors (Schunk,
2000). In addition, research has yet to establish whether models, presented electronically, can be used to achieve results similar
to those achieved with live models. Will learners perceive themselves as similar to models that are presented electronically?
Will they regard the models as both realistic and relevant? Given the increasing potential to present models of exemplary
technology use via multimedia technologies, it is important to determine the extent to which pre- and inservice teachers can
benefit from observing these types of electronic models.

Purpose
This study was designed to examine the effects of electronic models on preservice teachers' perceived ideas about, and self-
efficacy for, technology integration. Specifically, exemplary technology -using teachers were presented via a CD-ROM teacher
development tool, called VisionQuest. VisionQuest features the classroom practices of six k12 teachers and is designed to
support users' reflections on both the underlying beliefs and classroom strategies that enable exemplary technology use. Given
the few opportunities preservice teachers have to observe exemplary technology use in actual classrooms during student teaching
or observation sessions (Carlson & Gooden, 1999; Vannatta & Reinhart, 1999), VisionQuest was developed to provide these
opportunities. Specifically, the research questions guiding data collection and analysis included:
« What effect does observing exemplary technology -using teachers, presented electronically, have on preservice
teachers' perceptions of ideas about technology integration?
* What effect does observing electronic exemplary technology -using teachers, presented electronically, have on
preservice teachers' perceptions of self-efficacy for technology integration?
 What are students' perceptions of the use of electronic models for learning about technology integration?

Methods

A pretest-posttest research design was used to examine increases in preservice teachers' ideas about, and self-efficacy for,
technology integration following two 50-minute class sessions in which students used VisionQuest, a CD-ROM teacher
development tool designed to present exemplary models of classroom technology use. Participants' perceptions of their learning
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experiences were collected via classroom observations and interviews with 10 purposefully selected students. Both quantitative
(paired t-tests) and qualitative (pattern seeking) analysis methods were used to examine the extent to which electronic models
offered a viable method for increasing preservice teachers' capacity for technology integration,
Role of Researchers

The research team consisted of a faculty member and five students enrolled in an advanced educational technology research
course at a large Midwestern university. Students had varied background experiences, in both k12 and post-secondary
classrooms, and were seeking masters ¢ = 1) or doctoral degrees ¢ = 4) in educational technology. The team worked
collaboratively to design the study and develop appropriate data collection instruments. Each researcher collected survey,
interview, and observation data from students in one of the six course sections participating in the study. Survey data were
combined and analyzed by the team; interview and observation data were used primarily to triangulate quantitative results.
Description of Site and Participants

Of the 103 students enrolled in six sections of an undergraduate educational technology course, 69 students signed a consent
form and completed all three data collection measures needed for the study. Classroom Applications of Educational Technology
is a one-credit optional course offered as a "companion” to the required 2-credit introductory course. Participants ranged in age
from 18-34 years, with a mean of 20 years. The majority of the students were female (65%), sophomores or juniors (71%), and
majoring in Elementary Education (60%). Eighty-seven percent of the participants had computers at home and, at the time of the
study (week 10 in the semester), indicated that they used computers primarily for word processing (98%), electronic mail (99%),
and browsing the Internet (98%). When asked to rate current levels of computer skills, from novice to advanced, 75% of the
students rated their skills at an intermediate level while 9% rated themselves as beginners; 16% rated themselves as advanced.
None of the students rated themselves as novice users.
Description of VisionQuest

As an instructional tool, VisionQuest (VQ) is designed to provide opportunities for users to explore models of effective
technology integration. Users examine the steps that three sets of teachers have taken to achieve their current levels of
technology use. Cases include a high school team of three biology teachers, a middle school music teacher, and an elementary
team of two second-grade teachers at a science and technology magnet school. Users examine how teachers’ pedagogical visions
of classroom practice have shaped their integration journeys including how they got started, the roadblocks and challenges they
faced, as well as the incentives that moved them forward (highlighted by the Roadmap components of Figure 1). The cases
illustrate that technology integration can be successfully achieved in a variety of contexts despite differences in settings,
resources, and student backgrounds. Users examine, both within- and across-cases, the relationships among teachers' beliefs
(related to classroom organization; the role of the teacher, students, and technology; curricular emphases; and assessment
practices) and current classroom practices related to technology (illustrated by the Path and Destination components of Figure 1).
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Figure 1. Screen shot from main menu depicting 7 components of technology integration.
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Integration
Component

VisionQuest initiates user reflection through the use of video segments, augmented by electronic artifacts (lesson plans, student
products) from teachers' classrooms. Cases are constructed such that users can explore teachers’ classrooms either one at a time
(case by case) or thematically (i.e., comparing components of technology integration across cases). Each case contains a variety
of elements that combine to illustrate how teachers' visions for technology use are translated into practice (see Figure 2). Users
examine how teachers planned for integration, how they currently implement technology within their classrooms, and how they
assess the impact of their efforts.
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Figure 2. Screen shot from a content page of VisionQuest.

At the time of the study, VisionQuest was in beta format. Although navigational features were still somewhat rudimentary,
"workarounds" were built in so that students could effectively use the software to complete the tasks assigned.

Procedures

Demographic information was collected from the participants during the first class session of the semester. During weeks 10
and 11, as part of their normal class activities, all students worked with VisionQuest, completing two different tasks. During the
tenth week, students evaluated VisionQuest as an example of professional development software. During this week, questions
were specifically directed toward software quality and not software content. Although the majority of these data are not relevant
to this study, two questions provided information about students’ perceptions of the VQ models and will be discussed later.
Students focused on content the following week when they used VisionQuest as a modeling tool to examine the beliefs and
classroom practices of the teachers included on the CD-ROM. Students were asked to describe how the different teachers
prepared their classrooms for technology use, how they used various grouping strategies to manage their rooms, how they
managed classroom "chaos," and so on. At the end of this session, students were asked to list the components of classroom
organization that the three groups of teachers had considered prior to implementing technology in their classrooms.
Data Collection

At the beginning of the tenth class session, prior to evaluating VQ, students completed an online survey designed to collect
three types of information. First, information was collected regarding students' computer ownership, current use, and perceptions
of skills and comfort using computers (e.g., "I enjoy working with computers." "When using computers, I can deal with most
difficulties I encounter."). Eight items comprised this initial section. The second section included seven items regarding
students' ideas for technology use (see Figure 3). Items were presented in a Likert-style format; students were asked to rate their
level of agreement (from l-strongly disagree to S-strongly agree) with statements related to the possession of specific ideas
regarding technology use. The third section used the same seven items as the second section but with an emphasis on the
possession of confidence rather than ideas (e.g., "I am confident I can use one computer effectively during large group
instruction." "I am confident I can use technology effectively to teach content.”). Students used the same rating scale (from 1-
strongly disagree to 5-strongly agree) to record their levels of confidence. Students' responses to the online surveys, prior to
using VQ, comprised pretest measures of students' perceived ideas about, and self-efficacy for, technology integration.
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Figure 3. Screen shot from online survey: Ideas about Technology Integration Survey

At the end of the eleventh class session, after students had explored the ideas presented by the models on VQ regarding
classroom management strategies, they completed the second and third parts of the online survey again. These measurements
served as posttest indices of students' perceived ideas about, and self-efficacy for technology integration. In addition, four items
were included to explore students’ perceptions of using VQ as a modeling tool (e.g., "I can relate to the examples of teachers
shown in VQ." "I can relate to the examples of technology shown in VQ.").

During both class sessions in which students interacted with VQ, one or two researchers were in attendance, making
observations of students' engagement with the software. Observations provided evidence of the "holding" quality of the software
and also provided useful information for the selection of interviewees. Students were purposefully selected for interviews (one or
two per section) based on noted levels of interest, with an attempt to choose one highly- and one less-engaged student from each
section. Interviews were scheduled at a time convenient to each participant and were audiotaped and transcribed by the
interviewer. Interviews focused on identifying specific ideas (about classroom organization, assessment practices, etc.) that
students gained from VisionQuest and the extent to which they thought they would use these ideas in their classrooms. We were
particularly interested in knowing whether students regarded the VQ models as "real" and whether they believed that they had
learned from them, just as they might learn from live models.
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Data Analysis

Demographic data were tallied and percentages calculated to identify general characteristics of participants. Changes in
students' perceptions of their ideas about, and self-efficacy for, technology integration were determined using paired t-tests.
Pearson correlations were calculated to determine relationships among ideas and confidence (pre and post) and specific
demographic characteristics.

Interview transcripts were analyzed using a simple pattern-seeking method to determine students' impressions of the software
and the impact it may have had on their ideas and confidence. Analysis efforts focused on comments that either supported or
negated quantitative findings in order to validate, extend, or modify initial results. In addition we examined students' perceptions
of using electronic models to determine whether this type of modeling tool might present a reasonable alternative to observing
live models.

Issues of Validity and Reliability

Reliability was increased through the use of consistent data collection methods. Students in all six sections of the course
completed the same online surveys--data were electronically transferred to an Excel spreadsheet, thereby eliminating possible
error in entering or organizing the data. Each researcher followed the same procedures while introducing the study, conducting
observations, and interviewing participants. In addition, weekly online and in-class discussions among the researchers increased
the consistency of research methods used.

Chronbach's alpha was used to measure the internal consistency of the survey instruments. Calculated Chronbach's alphas
were .80 on the Ideas survey and .89 on the Self-Efficacy survey, suggesting that the instruments were moderately reliable.
Despite the fact that the same measures were used for both pre- and post-assessments, the possibility of experiencing a testing
effect is minimal. According to Bandura (2001), previous tests for reactive effects have demonstrated that self-efficacy does not
increase as a mere function of assessing one's efficacy: "If merely recording a level of efficacy made it so, personal change would
be trivially easy" (p. 6). -

Survey measures were evaluated by an expert in the area of self-efficacy and modified based on his suggestions, providing
the instruments with a certain amount of face validity. To further increase validity, multiple data sources were used to triangulate
findings. For example, observations provided a rough measure of students' levels of engagement, interview comments verified
their excitement about the software, and survey measures indicated that students found the VQ examples relevant. Together,
these data provide strong evidence of students' engagement in, and identification with, the models provided on VQ and as such,
helped us answer our third research question.

Results
Changing Ideas and Efficacy for Technology Integration

A two-tailed paired t-test (df = 68) indicated a significant increase in students’ ratings of perceived ideas about technology
integration (¢= 8.85; p <.0000) from pre- to post survey. Students' judgments of their ideas for technology integration increased
from a pretest mean of 3.72 (SD = .44) to a posttest mean of 4.12 (SD = .40).

A two-tailed paired ttest @ = 68) also indicated a significant increase in students’ ratings of perceived self-efficacy for
technology integration (¢ = 3.46; p < .000) from pre to post survey. Students' judgments of confidence increased from a pretest
mean of 3.84 (§D = .52) to a posttest mean of 4.05 (SD = .47).

Since it is fairly easy to achieve high correlation coefficients with larger samples, significance levels were set relatively high
in order to discount high coefficients that were not meaningful. That is, we did not consider coefficients to be significant unless
the probability of occurrence was less than p = .0005. Thus, based on a critical r value (df = 66) of .35, correlations among
demographic characteristics and pre- and post- ideas and self-efficacy indicated no significant relationships among age, gender,
or year in school (freshman, sophomore, etc.) and ratings of computer skills, ideas, or self-efficacy (see Table 1). Although one
might expect advanced college students (e.g., juniors and seniors) to have more skills, ideas, or confidence, this was not the case
in this study. Furthermore, there were no significant relationships between gender and any variables examined in this study.

Table 1. Correlation Coefficients among Selected Demographic Variables and Pre/Post Measures of Ideas and Self-Efficacy

Age Class Gender Computer Pre PostIdeas  Pre SE Post SE

Skills Ideas

Age

Class 73

Gender 18 .14

Computer -.15 -13 -.02

Skills

Pre Ideas -.09 -.09 -12 34

Post Ideas -.19 -.14 -.09 28 61*

Pre SE .05 .02 -.10 .18 72+ 52*

Post SE -.14 -.09 -12 26 A48* 84* .50* 1.00

* p <.0005

Note: SE = self-efficacy
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Significant correlations were found between students' perceptions of their ideas for technology integration, before and after
using VisionQuest (» = .61); similarly students' perceptions of self-efficacy for technology integration (r =.50) were significantly
correlated before and after using VisionQuest. Additionally, perceptions of ideas and perceptions of confidence were
significantly correlated. Students who began with greater perceptions of ideas, also tended to have higher levels of confidence (r
=,72). This relationship was even stronger at the time of the posttest ¢ = .84). The coefficient of determination (r-squared =
.71) suggests that 71% of the variance in students' confidence ratings could be "explained" by students' perceptions of their ideas
for technology integration. In other words, the more ideas students have about technology integration, the stronger their belief
that they can be successful integrating technology into the classroom. As ideas increase, so, too, does confidence for
implementing the ideas.

Interestingly, judgments of computer competency (skills) were not highly correlated with either ideas or confidence for
technology integration. This supports earlier research findings (Moursund & Bielefeldt, 1999; Yildirim, 2000) that suggest that
simple skill training is insufficient to prepare students to use technology in the classroom. Although judgments of computer
skills were moderately correlated with students' ideas for using technology prior to VQ (r = .34; p <.001), this relationship was
not significant after using VQ (r = .28; p > .001). Furthermore, skill competency did not seem to translate into confidence for
achieving integration either pre or post VQ ¢ = .18 and .26 respectively). Just because students know how to use word-
processing, email, and the Internet, does not mean that they know how to use these skills within classroom instruction or that they
are confident trying to do so.

Perceptions of Using Electronic Models

Interviews with 10 students, as well as data obtained through four post-survey items and two software evaluation questions,
were used to answer our research question regarding students' perceptions of using electronic models to learn about technology
integration. Interviewees were representative of the students enrolled in the class; interviewees included both male and female
students who ranged in age from 18-34 years, in skill levels from beginner to advanced, and in confidence levels from
“somewhat” to “very” confident.

Two questions on the software evaluation form asked students to rate the relevance of the activities and models observed on
VQ. Ona scale from 1 (strongly disagree) to 5 (strongly agree), students agreed to strongly agreed that "activities regarding the
use of technology were realistic" (mean = 4.46) and that "the video cases of teacher interviews and class activities were relevant"
(mean = 4.31). Four similar questions included on the post survey averaged a 3.96 rating indicating that students' perceived the
VQ models to be both realistic and relevant.

Although students had suggestions for improving the software (particularly in terms of navigation, which was unfinished at
the time), interview comments were overwhelmingly positive. Students viewed the models as realistic, indicating that they felt as
though they were in the classrooms with the teachers. Students described the "life-like" quality of the videos and how they felt
that the teachers were talking directly to them (S: I felt like they were talking to me as a teacher and not as a student). As an
example, one student stated:

I liked it. I liked how I got involved when it showed you (the clips) and you felt like you were right there in the
classroom with the students watching them. It’s like you’re in a movie theater almost because they have such good
(videos)... and it shows the students and it shows the teachers — and you feel like you’re right there in it.

Because our survey instruments did not provide information about the specific ideas that students may have gained using VQ,
we asked students to describe these ideas in our interviews. Students indicated that, by observing the classroom examples on
VisionQuest, they had gained ideas about "using stations," "assessment," "group work," "using different activities to teach the
same content," "integrating computer research into a music classroom," "using technology to work with different levels of
students-special ed and those who excel," "using HyperStudio in a music class," and "establishing a good climate in the class."
Students made many comments about how VQ allowed them to see how things were done in a classroom. Three representative
comments follow:

I think actually seeing the teachers in the video clips and how the students are actually using it and how the teachers are
using it and incorporating it in their lessons-I think was really good for me. I had ideas going into VisionQuest of how
I could use technology in my classroom but actually seeing teachers using it gave me some new ideas of 'Oh, I didn’t
think of using it like that.

Seeing the teachers use technology helped me to understand how it's done...it's one thing to hear someone talk about
different methods, but seeing the classes actually use the technology --that really made me think of how I could do it
next year.

I liked the examples and the students' points of view. They had a lot of good ideas about what they were doing. It’s a
good way to teach us about what you can do with computers. And we used a computer. This was a good way for us to
see what goes on in a classroom. I could see doing things like they did.

Students agreed that it was beneficial to hear the teachers in addition to seeing them. Exploring teachers' beliefs helped

students understand why teachers made the decisions that they did, and provided cognitive modeling of the integration task. For
example, one student noted:
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I think it's really neat how you have the different clips in there, the different classrooms and you have the students’
opinions and the teachers’ opinions. It's got their different beliefs and teachers can take that and maybe it will change
their philosophy and they can interpret new things into their classroom. I think it's a very good program and it's got a
lot of potential.

I liked it. T thought it was pretty cool the way you could see what they were doing in all those schools. The interviews
were really good because you get a chance to see what they think about their own classrooms and they talk about what
they want to do. You could click on the materials or the interviews.

Based on these results it appears as though students both enjoyed and benefited from observing the electronic models
provided on VisionQuest. Interview comments suggest that preservice teachers perceived that the use of electronic models was a
positive approach that provided "life-like" learning experiences. There were no comments to suggest that the students found it
difficult to identify with the models presented via CD-ROM technology.

Discussion

This study examined preservice teachers' perceived ideas about and self-efficacy for technology integration before and after
observing electronic models of exemplary technology -using teachers. Sixty-nine students, enrolled in a one-credit technology
course, completed online demographic and survey instruments and then used a CD-ROM electronic modeling tool during the
tenth and eleventh weeks of the semester. To measure changes in students' perceived ideas and self-efficacy, the online surveys
were completed again at the end of the second session.

The results of this study support our hypotheses that electronic models can be used to increase preservice teachers’ ideas
about and self-efficacy for technology integration. Even though students used VisionQuest for a relatively short period of time
over the course of two class sessions (approximately 90 minutes total) and were unable to explore the entire content of the CD-
ROM, students showed significant increases in both their perceived ideas about and self-efficacy for technology integration.
Interview and software evaluation comments indicated that students found the models to be both realistic and relevant. Students
described a number of specific ideas that they gained from the models and furthermore, described their intent to apply these ideas
within their future classrooms.

The 69 students who participated in this study were not novice computer users; in fact, the majority of our participants (1=
63) rated themselves as either intermediate or advanced computer users. In addition, initial ratings of perceived ideas about and
self-efficacy for technology integration were not exceptionally low (x = 3.72 and 3.84, respectively). Still, ratings of perceived
ideas and self-efficacy increased significantly from pre- to post- VisionQuest suggesting that students were able to gain
additional ideas and confidence by observing the models on the CD-ROM.

Students' pre- and post- ratings of their ideas and confidence were not significantly correlated with their judgments of skill
levels, suggesting that computer skill competency does not translate directly into ideas or confidence for classroom technology
use. In fact, students' perceptions of the direct usefulness of their skills may have decreased after seeing how the teachers on
VisionQuest were not dependent on high skill levels, although this conjecture requires further examination. However, there were
significant correlations between students' perceived ideas and confidence, especially at the time of the posttest ¢ = .84)
suggesting that as students see new ways to use technology and develop new ideas about technology integration, they develop
higher levels of confidence about their ability to use technology in a variety of ways.

Based on the correlations obtained, providing preservice teachers with specific integration ideas (e.g., how to organize a
classroom that wses technology, how to assess student technology products) via electronic observations of technology -using
teachers may be more effective than skills training for increasing their self-efficacy for technology integration. Furthermore, by
increasing future teachers' self-efficacy, we increase the probability that these behaviors will be implemented in their future
classrooms. According to Olivier and Shapiro (1993), "Self-efficacy has been shown to be an excellent predictor of behavior.
Individuals with a low sense of self-efficacy will, more often than not, shy away from the best alternative, and, instead, choose an
alternative that they believe they can handle" (p. 84). Even when practicum and student teachers possess "positive dispositions
towards computer use," they often lack confidence in their ability to teach successfully with computers (Albion, 1999). This lack
of confidence for teaching with computers has been shown to influence the levels of computer use by student and beginning
teachers (Albion, 1996; Handler, 1993).

The lack of significant correlations among age, class, gender, and skills and pre- and post-measurements of ideas and self-
efficacy (see Table 1) suggests that all of the students in this study were able to gain ideas and confidence through their
interactions with the electronic models. That is, no one group of student was more or less likely to have more ideas or confidence
for technology integration. Previous research has suggested that using a variety of models increases the possibility that students
will find at least one model they can identify with (Schunk, 2000) and also provides additional information about a number of
effective strategies that can be used to achieve integration.
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Educational Implications

The results of this study suggest that preservice teachers can benefit from observing teacher models presented via multimedia
case examples, such as those featured on VisionQuest. Whether delivered via the Web or CD-ROM, multimedia models are
becoming more readily available for use by teacher educators. These types of examples can be incorporated into an educational
environment for self-paced exploration, as a small group reflection tool, or as an instructor-led activity. From an instructor’s
perspective, electronic models can positively impact the authentic nature of a course and simultaneously increase the confidence
and integration beliefs of students. This type of modeling can help preservice teachers develop a vision for what technology
integration looks like in real classroom as well as strategies for implementing those visions.

Limitations and Suggestions for Future Study

The primary limitation of this study relates to our inability to isolate specific cause and effect variables. Because VQ was
part of the course curriculum for the students who participated, and was scheduled to be used at a specific time in the semester,
we were unable to create a control group for this study. However, future efforts will include use of a cross-over design, that is,
one that would introduce VQ to a control group at a later time in the semester. This would allow for a more systematic look at
the effect of VQ on students' perceived ideas and efficacy.

Participants in this study were fairly homogeneous; generalization to goups differing in age, gender, ethnicity, or levels of
computer competency may not be appropriate. As an example, it is unclear whether the use of exemplary models will be equally
effective with novice users who are likely to begin their explorations of the CD-ROM with much lower levels of ideas and self-
efficacy. There is some evidence to suggest (Snoeyink, 2000) that teachers need at least a very basic skill and confidence level
before they can benefit from observing exemplary others. Because our study did not include participants who rated themselves as
novice users, we were unable to answer this question.

An additional limitation of this study relates to our inability to determine if students’ perceptions of having many ideas for
technology integration actually translate into classroom application, as hoped. Although student worksheets and interview
comments suggest that students gained new ideas, additional work is needed to determine the extent to which these students are
able to carry out these ideas when they actually assume leadership of their own classrooms. Still, according to social learning
theory (Bandura, 1997), building self-efficacy is an important first step toward developing the capacity to perform a particular
skill. Without a sufficient level of self-efficacy for performing computer tasks, technology integration may not even be attempted
(Olivier & Shapiro, 1993). Models can serve informational and motivational functions for observers (Schunk, 2000), yet further
research is needed to verify the long-range benefits of increasing self-efficacy through the use of electronic models.

Conclusion

Teachers today face a number of challenges as they begin integrating technology into their classrooms, not the least of which
include a lack of specific ideas about how to organize and manage integrated classrooms, uncertainty about how to implement
new roles within current classroom routines, as well as a lack of confidence for implementing these new types of ideas and roles.
Even as our teachers are gaining more computer skills, they continue to report feeling unprepared to use technology in the
classroom (NCES, 2000). As educators begin to realize that skill training is not enough to prepare teachers to integrate
technology within the curriculum, their attention must turn to helping both pre- and inservice teachers gain specific ideas and
confidence for technology integration. How then, can this be accomplished in the most effective and efficient way?

Although self-efficacy theory suggests that personal successful experience with technology in the classroom is the most
powerful means for building teachers' self-efficacy (Bandura, 1997), this is almost impossible to achieve in practice. Simply
trying to arrange field observations of exemplary technology -using teachers is fraught with difficulty. Even if we were able to
find sufficient numbers of exemplary technology -using teachers who were willing to allow visitors in their classrooms, handling
the logistics related to scheduling classes, transporting students, and arranging appropriate times to visit would be a nightmare.
The use of multimedia materials that incorporate examples of effective classroom use of technology helps eliminate these
logistical concerns. Data from this study suggest that providing preservice teachers with opportunities to interact with exemplary
technology users, through electronic models, is a viable means for increasing capacity (ideas and self-efficacy) for technology
integration.
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Introduction

This study examines the articles from current journal literature in the field of instructional/educational technology to ascertain
the number of articles written by women each year and the content that women are addressing in their articles. A previous study
of the journal literature (Foley, Gurney, & Branch, 1994) examined women’s contributions to the literature from 1988-1992.
Both the current and previous analyses used methods similar to Ely’s work in analyzing the literature of the field (Ely, 1996).
This study uses an analysis of the topics of articles to develop themes found in the literature and compares these to the trends and
issues identified by Ely (1996) and Molenda, Russell, & Smaldino (1998). Finally this study takes a critical look at these articles
from a feminist perspective in regard to gender issues.

Rationale
Instructional Technology Research Agenda

A rationale for investigation of women’s contributions to the literature in educational/instructional technology comes from
several sources. Molenda (1996) describes an agenda for research in the field in order to “determine where the knowledge gaps
are...” (p. 38) and calls for an examination of the “adequacy of journals and periodicals” (p. 40) as a means of describing
communication within the profession. In addition, Molenda (1996) calls for an examination of external forces that influence the
field. Specifically he asks, “What societal forces are affecting the profession? What are the forces that assist or impede the
appropriate adoption of technology in education?” (p. 41).

Our personal experiences in higher education and in the field have yielded real concerns about the field of educational
technology and specifically instructional design in terms of how/if they incorporate women’s perspectives. Most articles, books,
and literature in the field that instructional design students are exposed to continue to be written by men from a clearly
masculinist perspective. That the field has the potential to change can be evidenced by the introduction of these texts by women
(Driscoll, 1994; Driscoll, 1998; Seels & Richey, 1994; & Glasgow, 1990; Smith & Ragan, 1999) used in the foundational
courses in the instructional design program at a leading university (personal correspondence, 2001).

A Focus on Women’s Contributions

There are valid reasons why a study of the field should include a focus specifically on women’s contributions. As is
documented in recent statistics, teaching is (still) a female dominated profession. Findings from the 1993-94 survey by the
National Center for Education Statistics show that 73% of teachers in public K-12 education and 75% of teachers in private K-12
education are women (National Center for Education Statistics, 2001). Ely also states, “There is an insistence that teachers must
become technologically literate” (1996). As noted in both Ely’s (1996) and Molenda’s (1998) trends, computers are pervasive in
education settings and educational technology is seen as a “major vehicle for educational reform” (Ely, 1996). Women, then are
potentially prime purveyors of the educational/instructional technology literature as it relates to K-12 education.

Reflections on Previous Studies

The foundational study of women’s contributions to the literature (Foley et al., 1994) came out of graduate experience that
involved instructional design classes populated predominantly by women students without reference to one female author. At
that time it was found that the percentage of articles by women in 11 instructional technology journals ranged from 68% to 20%,
with “no discernable patterns [found] within each journal over the five-year period [1988-1992]” (p. 59). An analysis of the
content of articles written by women revealed that most articles concerned computers (11%) and computer assisted instruction
(5%) and the non-specific category of design and development (8%). Only 2% of all the articles written by women in the same
period addressed gender issues. The fact that so few women in the field were not writing about gender raised the question
concerning “the experiences of women attempting to publish in the field of instructional technology” (p. 59).

Ely has completed a series of analyses of the publications of the field. Most recently he identified eight trends (1996).
Molenda et al. (1998) identified ten key issues from their analysis of the literature of the field. A comparison of Ely’s and
Molenda’s findings, shown in Table 1 below, identifies many similarities and some differences.
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Table 1 Comparison of Ely’s Trends and Molenda'’s Issues in Instructional Technology

Ely (1996) Molenda et al. (1998)
Computers are pervasive in schools and higher education <) Incorporation of computer-based media into the
institutions. Virtually every student in a formal education instructional mainstream.
setting has access to a computer.
Networking is one of the fastest growing applications of Incorporation of telecommunications-based media into
technology in education. =) the instructional mainstream.
Access to television resources in the school is almost <) Incorporation of traditional audiovisual media into the
universal. instructional mainstream.
Advocacy for the use of educational technology has <) Acceptance and support of the concept of Educational
increased among policy groups. Technology.
Educational technology is increasingly available in homes  quuup The home as locus of technology -based learning.
and community settings.
New delivery systems for educational technology P Application of advanced interactive technologies (multi-
applications have grown in geometric proportions. media, hypermedia, virtual reality.
Educational technology is perceived as a major vehicle in Restructuring/Reengineering of basic organizational
the movement toward education reform. <= processes.
Unique Trends and Issues
Ely (1996) Molenda et al. (1998)
There is a new insistence that teachers must become Updating paradigms and procedures for instructional
technologically literate. systems design.
Growing interest in learner-centered, inquiry-based
instruction.

Commitment to increasingly authentic assessment.

Methodology

Research Questions
Two questions guided this study:
1. What percentage of articles are written by women each year in leading educational technology journals?
2. What topics are women writing about in leading educational technology journals?

Journal Selection

Selection of seven journals for inclusion in this analysis were based on Ely’s (1999) identification of those publications read
by educational technologists. The seven journals included in this analysis are; British Journal of Educational Technology,
Educational Technology, Educational Technology Research and Development, Innovations in Education and Training
International, Journal of Research on Computing in Education, Learning and Leading with Technology (formerly published as
Computing Teacher), and TechTrends. Six of these seven journals are cited as leading educational technology journals for
publishing in the field (Price & Maushak, 2000); Innovations in Education and Training is not included in the latter list. Analysis
was conducted in these journals over a six-year period, 1995-2000.

Quantitative Analysis

The process for descriptive quantitative analysis involved: 1). documenting the number of articles written in each journal; 2).
ascertaining which articles were written by women as either first or second author; and 3). determining the percentage of articles
that were written by women annually Pr each journal. Editorials and regularly published columns were not included in this
analysis. Selection of inclusion for an article was based on first or second authorship by a woman. While many articles were
written by larger groups of people and women’s names appeared as authors in the group, ERIC protocol limits two authors in
their citations and experience has shown that lead authorship is most often ascertained by order. Because this is a study of the
contributions of women in the field we wanted the articles included in this study to reflect a clear leadership role of the women
authors, both in terms of content and context of the article.

Determination of gender was based on analysis of the first names of one of the first two authors. Some journals
(conveniently) provided pictures of the primary authors or brief biographies that often included a feminine or masculine pronoun.
Difficulties arose when authors were identified by first initials only and for those European names that are typically used by
either women or men (Robin, Leslie, Lyn, etc). In addition, because neither of the coders were familiar with Asian, Arabic,

124

133



Q

ERIC

Aruitoxt provided by Eic:

Indian, and some European names, a list of unfamiliar names was distributed to colleagues from these geographic areas for
further identification. For those cases, where gender could not be determined for first or second author, the article was eliminated

from analysis in this study.

Content Analysis

This study employed a content analysis methodology based on Ely’s (1996) and Foley’s et al. (1994) previous studies. The
process of content analysis involved: 1). identifying the total number of articles each year, excluding regularly published columns
and editorials; 2). ascertaining the number of articles written by women as either first or second author; 3). describing the content
of the article by two coders; and 4). negotiating final category placement through a dialogic process. Both coders, authors of this
article, are experienced instructional designers. Coders examined each article authored by women and identified a category that
best described the focus of the article. Whenever possible coders used the author’s words to assign a content category. In cases
where different words described the same thing, (i.e. computer assisted instruction/ computer based instruction) one category was
created for both (computer assisted instruction). After independent coding, coders negotiated differences in selection of category,
making a case for one or the other or collaboratively choosing an alternate category that satisfied both coders.

One difficulty in determining category arose when addressing process/product over context. Articles describing the use of
technology or computers in special education were placed in the category of Education K-12. Finally, because the purpose of this
study was to determine if women are writing about women’s issues in the field, gender was a primary category regardless of
context. Because negotiation was an essential part of the process, analysis had to be conducted in a timely fashion. Articles had
to be independently coded and discussed within a short working period so that coders could remain familiar with the content of

each article during negotiations.

Findings
What percentage of articles are written by women each year in leading educational technology journals?

A total of 1809 articles were published from 1995-2000 in the seven journals included in this study. Of these, 993 articles
were written by women as first or second author. The percentages found in Table 2 below reflect annual averages for each of the
journals included in the study. The percentages of articles written by women range from a low of 33% to a high of 74%. An
analysis of the percentages shows no discernable trends, increases/decreases from year to year. Three journals Educational

- Technology Research and Development, Journal of Research on Computing in Education, and Learning and Leading with

Technology) consistently had an annual average of 50% or more articles written by women; one journal (Educational
Technology) had an average of less than50% of articles written by women over the 6-year period. It should be noted that two of
these journals are published internationally, although no differences were reflected in their annual percentages from those
published in the US. All of the journals except one had a research focus; Learning and Leading with Technology, the exception,
is a K-12 education practitioner oriented journal. Given the predominance of female teachers n public and private schools
(NCES, 2001), no doubt affects the predominance of women authors in this journal. This journal was unique in another feature —
it published over 600 articles in the 6-year period of this study, nearly one-third of the total number of articles. Of these 295 were
in the category of curriculum development. It was felt that this inordinate number of articles in one category from one journal
would skew the findings and so this number was not used in the analysis of content, but was included in the quantitative
calculations of percentages of articles written by women. Clearly there is a difference between research and practitioner based
journals both in terms of quantity of articles published and in the gender of the primary authors as shown in the figures below.

Table 2 Percentage of Articles Written by Women, 1995-2000

Journal Title 1995 1996 1997 1998 1999 2000 Means
Learning and Leading with Technology 54% 50% 69% 74% 74% 66% 64%
Journal of Research on Computing in Education 62% 50% 73% 63% 64% 50% 60%
TechTrends 42% 55% 55% 41% 1% 59% 54%
Educational Technology Research and Development 52% 53% 56% 50% 55% 50% 53%
Innovations in Education and Training International 54% 45% 45% 49% 63% 63% 53%
British Journal of Educational Technology 50% 47% 39% 58% 48% 69% 52%
Educational Technology 39% 37% 46% 33% 34% 40% 38%

What topics are women writing about in leading educational technology journals?
An examination of the content analysis was done on two levels. Categories were sequenced by the number of articles found
in each category. From the perspective of individual categories there were nine content categories most frequently cited in Table

3 below.
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Table 3 Most Frequent Topics of Articles Written by Women

Content Category Frequency
Distance Education 49
World Wide Web — Internet 40
Instructional Strategies 35
Multimedia 35
Integration of Technology in Education 32
Effects of Technology (in any context) 30
Teacher Education 29
Computer Software 27
Professional Development 26

Further analysis clustered individual categories together into the themes found in Table 4. As can be seen by this table, a
quarter of the articles written by women in this study addressed technology, with a focus on uses of the World Wide Web and the
Internet. Nearly a quarter of the articles addressed instructional delivery systems, with the greatest focus in this theme describing
the delivery of distance education. Education/training was also a frequently cited theme and included pre-service teacher
education and in-service professional development in both education and business contexts. The theme of design, development,
and evaluation spanned the gamut of tasks these processes describe with no concentration in any one area. Interestingly, society,
the theme that included gender, multicultural, and minority issues, was not addressed in many of the articles written by women in
these journals.

Table 4 Themes and Percentages of Total Articles Written by Women

Themes Percentages
Technology — Internet, Media, and Computer Software  25%
Instructional Delivery Systems 24%
Education and Training 15%
Design, Development, and Evaluation 10%
Society 8%
Learners and Learning 5%
Utilization Processes 4%
Research and Theory 3.7%
The Field 3%
Management 1.4%

Comparison of Findings

The themes described for this study can be compared with those of Ely (1996) and Molenda et al. (1998) found in Table 1
previously cited in this article. In concurrence with these recent studies, this study found that computers and technology are
clearly the most frequently addressed topics by women writing in the field. Technology is addressed on several levels:
development (software, multimedia), implementation (distance education and instructional strategies), and preparation (teacher
education, continuing education, and professional development). This makes intuitive sense, as technology addresses the main
focus of research in the field. More specifically, women also wrote about computer networking and applications of technology,
the World Wide Web and the Internet, telecommunications, multimedia, and hypermedia. In addition, much of the content of the
literature in this study focused on the uses of technology to deliver instruction, specifically in the development of distance
education as a means to effectively reach a wider audience of learners.

As Ely (1996) found in his study, women are writing about the need for more training and education in the use of technology,
as evidenced by the numbers of articles on professional development, teacher education, and continuing education. Many of the
articles in this study addressed the integration of technology in classrooms and curriculum, specifically computer
assisted/computer based instruction and web-based instruction and the use of expert systems. Similar to Molenda’s et al. findings
(1998), the women in this study addressed how best to instruct students, with a focus on authentic, learner-centered activities,
instructional strategies that support active and interactive leamning and problem solving. Women in this study addressed the
integration of technology in education and the effects of technology as a way of moving education reform and meeting current
needs for meeting teaching and learning standards.

Contrary to Molenda’s findings (1998), articles in this study rarely addressed policy or advocacy in the use of technology
nor did they write about management issues. An examination of the roles of women in the field might explain this lack of focus.
How many women are in management and administrative positions where policy is addressed? The women in this study rarely
cited instructional systems design (ISD), or research paradigms, methodology, or theory. Are women’s articles more practitioner
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focused than others? How does this lack of articles reflect the discriminatory notion that women are not suited to abstract
thinking? This study revealed no articles addressing the role of computers or technology in homes or communities. Is this a
counter reaction to women’s traditional place in the home and community and outside of the professional technological arena?
Unlike Molenda’s findings, there was no strong focus on authentic assessment, although there were articles that addressed
assessment in general.

There were several surprising omissions found in the content analysis of these articles. Unlike Ely’s and Molenda’s previous
studies the articles analyzed here did not address the more traditional audio/visual media. The articles included in this study
tended to describe technology with an uncritical gaze, without reflection on theoretical frameworks or critiques. Finally, given the
statements of concern voiced by many feminists as to the gender inequity in the field, this was not a concern that was addressed
by many of the authors in this study (11 articles, 1.5%). Comparing this figure to previous findings of 2% (Foley et al., 1994),
there is no real change and in fact a slight decrease in the percentage of articles regarding gender issues. Yet others (Bryson & de
Castell, 1995; Damarin,1994; Henderson,1996; Knupfer,1997) are writing about gender bias and the design and applications of
technology, indicating the issues are not resolved in the field. The omission of gender issues in the literature points to a gap of
knowledge that needs to be addressed more frequently. While in general gender issues are seen to be part of women’s domain of
concerns, women in the educational/instructional technology show slight interest in developing our awareness of these issues in
the field.

Conclusion

Nearly all of the journals cited in this study had annual percentages of 50% or more articles written by women. This marks
great improvement over past studies and recognizes women's contributions to the field. However, it should be noted that despite
these aggregated annual statistics there were individual issues of journals that contained no contributions by women. There were
some similarities between the topics of articles described by Ely and Molenda et al., however there were some striking
differences. A curious ancillary finding of this study is that only 1.5% of articles written by women addressed gender issues and
technology. This finding correlates to the previous study by Foley et al. (1994) where 2% of the articles written by women
addressed gender. Questions arise as to why this is not a more pervasive theme of women’s contributions to the literature.
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Abstract

The purpose of this study was to determine the needs of AECT members. A total of 590 individuals completed a web-based
survey after receiving an e-mail invitation from AECT. This survey was active between October 30 and November 10, 2000. The
survey was categorized into three parts: demographics; publications; and conference. Resulting data was categorized, coded,
and compiled. The study yielded five major findings. First, more than half of the respondents are affiliated with higher
education. Second, the AECT conference is important to members with or without a trade show. Third, restructuring efforts are
incomplete. Fourth, respondents noted communications problems in the organization. Fifth, online services need to be
improved. Improved communication within the organization is imperative.

Purpose of the Study

In order to determine needs of AECT members and to identify the association’s strengths and weaknesses, we conducted a
survey. We have shared the results of this study with AECT leadership and now summarize the findings for AECT members in
order to provide feedback on recent changes in the association, and to help guide decisions about AECT’s future.

Research Questions
Seven research questions were investigated in this study:

1.  What services does AECT provide well?

2.  What are the needs of AECT members?

3. How satisfied are the members with the quality of AECT publications (TechTrends & ETR&D)?

4.  How satisfied are the members with the AECT online conference registration service?

5. What conference networking opportunities are helpful to members?

6. How important is the trade show at the conference to members?

7. How satisfied are the members with the decision of restructuring and renaming divisions?
Method
Instrument

We interviewed the current Executive Director of AECT in October, 2000. He shared a list of questions that, after discussion
and clarification, were incorporated into the list of questions included in this needs analysis survey. We also used two questions
from the 1999 member needs survey to see how members would respond to the same questions. Then we designed the sixteen-
question survey which included three demographic questions, five five-point Likert-type scale questions, four multiple choice
questions and four open-ended questions.

Participants

AECT maintains a database comprised of members and individuals who subscribe to the periodicals published by AECT. E-
mail was sent to 3084 names in the database, of whom 1846 of were members as of November, 2000. The e-mail message
invited individuals to complete an online Web survey.

Data Analysis
We ended the survey on November 11, 2000, and prepared both quantitative and qualitative data files for analysis. After
examining the data, our team discarded 15 responses from the total number to eliminate multiple responses by individuals; and
this yielded 590 member and nonmember unique responses to the survey. We analyzed the quantitat ive data that were generated
by multiple choice and five-point Likert-type scale questions by SPSS. Then we conducted a content analysis with the qualitative
data generated by open-ended questions.
The following paragraphs describe how we defined categories for open-ended questions.
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Question 4. What does AECT do for you now that you find most beneficial?

In response to the question of what respondents felt was the most beneficial aspect of AECT, respondents’ comments
indicated 8 categories of responses.

Responses that mentioned written journals, ETR&D, or TechTrends were placed in the category of “Publications”.
Typical comments from this category include the following:

e  AECT keeps me informed of the most recent findings, studies and research.

o These present broader views and information that I would have trouble finding elsewhere.

o TechTrends
Responses that mentioned any aspect of the national conference were placed in the category of “Conference”. Typical

comments from this category include the following

o The annual conference is the most beneficial part of AECT. As a media/info-tech administrator I always am able to get
GREAT information that I can apply when I return home.

o The national conferences were always of value in helping one understand new theories, techniques, and ways in which
to use media in the teaching and learning process.

e Annual Conference
Responses that mentioned any aspect of social or professional interaction, whether as part of a conference,

presentations, or informal gatherings outside of the conference were placed in a category named “Networking”. Typical
comments from this category include the following:

e Networking with colleagues and diversity of programming when it is good.

o Provides a venue for the exchange of knowledge and/or research in our field. Also provides opportunities to network
and interact with colleagues.

e Provides contacts with colleagues, old and new, which leads to opportunities to visit and work at institutions outside
the U.S.

Responses that mentioned any aspect of professional improvement, current issues, trends, or keeping up with
developments were placed in the category entitled “Professional Development.” Typical comments from this category include the
following:

e Keep up with latest development in educational technology.

e  AECT helps to keep me updated as to what is current in the field.

e Keeps my coworkers up to date on current issues and trends.

Responses that mentioned any aspect of electronic communication through the Internet or the World Wide Web, email
or listserv communications were placed in the category entitled “Web Services”. Typical comments from this category include
the following:

e Thejob postings site is most useful.

e  The Website is useful. I get most of the information from the AECT Web.

o listserv newsletter.

Responses that included the concept of employment-related issues were placed in the category of “Employment
Information.” Typical comments from this category include the following:

e It provides employment leads.

o Job listing (when current).

Responses stating that the respondent does not like some general aspect of AECT were placed in the category entitled
“Negative”. Typical comments from this category include the following:

o At this time nothing. Several years ago the journal and conference provided good opportunities for learning.

e Ido not currently benefit from AECT.

o ] have found nothing of value the last two or three years...the organization has been in transition and cannot function
until the transition is complete.

Responses that did not fit into any of the categories that had been established for this question were placed in one
category that was entitled “Others”. Each of the responses could possibly make its own category and stand alone in this report,
but our research team felt that they should be joined in the “Other” category. Typical comments from this category include the
following:

o The membership is diverse, freeing me from the parochial view of one section of the profession; participation in the
organization and its governance is encouraged (most national organizations discourage it with red tape); the people

 are wonderful, supportive and generous with their expertise; the summer leadership institute is excellent.

e Phil Harris, with his staff, and the AECT President and Board of Directors are actively looking for ways to support and
encourage the AECT International Student Media Festival. Charles White shares the vision of ISMF that it serves as a
natural introduction to AECT for teachers and students interested in the role of media in education.

e TechTrends, copyright issues, new products, how a new technology works in real situations. Ed issues and On-line
classes. New topics on Internet usage. Teacher training.
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Question 5: Please list the most important thing AECT should be doing for you now that it does not currently
do.

In response to question five in which respondents were asked what it was they felt was the most important thing that
AECT should be doing that they were not currently doing. Member comments separated into 7 categories of responses.
Responses that indicated some kind of need that was associated with the AECT National Conference were placed into the
category entitled “Conference”. Typical comments from this category include the following:

e Thought that the lack of exhibits at national conferences was big weakness, but that will be satisfied in Denver, 1
assume. Organization is now doing, or about to do, most of the things that I think a national professional organization
should do.

o [ would like to participate in a conference but time, location, and funding are an issue. I would like to see AECT
sponsor an online conference or include online conference participation at its f2f conferences.

e Providing a scholarly conference that is respected and has credibility. Provide timely information on topics relevant to
our field.

Responses that included a mention of communications, response or lack of response to submitted questions, or a flow
of information were put into the category entitled “Communications”. Typical comments from this category include the
following:

o Communicate with members better. Isent in my membership months ago, and I've started receiving pubs, but I don’t
remember receiving any acknowledgment of my membership. I was wondering about it until I started receiving
TechTrends.

e Create a clear link of communication between the members and administration so members can become more involved
in policy and know what to expect from one conference to the next.

e Provide data/opportunities/support for better communication throughout the year.

Responses that mentioned publications, articles, ETR&D, TechTrends, or journals were placed in the category entitled
“Publications™. Typical comments from this category include the following:

e AECT should be continuing to publish a scholarly journal. I have not yet received an issue of ETR&D.

e More publications.

e AECT journals need to improve their quality of articles. Emphasize research-based reviews of educational technology
uses in the classroom to help K-12 teachers in implementing technology in the classroom.

Responses that referenced electronic material including websites, listservs, electronic communications, or email were
placed in a category entitled “Web Services.” Typical comments from this category include the following:

®  Message board or listserv for ongoing member interaction/discussion.

e Provide me with the electronic capability 10 reach out to my state people and to other colleagues individually and
updating me electronically on the state of the organization. Our name says communication and technology or,
communication through technology.

e Access to electronic materials e.g. back issues of journals etc.

Responses that included a discussion of the restructuring efforts, organizational efforts, or changes within the AECT
were placed in a category entitled “Organizational Restructure.” Typical comments from this category include the following:

e Restructure organization so it can best serve its members (e.g. conference coordination, quality control of its
publications, etc.).

e  Be more organized and professional.

e Provide a viable organization that combines ‘clout’ with an outlet for academic research.

Responses that indicated a need for development of professional skills or services or for keeping up with trends were

placed in a category entitled “Professional Development.” Typical comments from this category include the following:

e Providing a sense that this organization is keeping up with the latest trends in instructional design throughout the year.

e More professional development activities on the regional level.

e  Professional Development. I know many people are involved in the leadership and other efforts within AECT, but I
don’t know how to get into that ‘inner circle.’ I've always felt like an outsider, except for participation in the annual
conference.

Responses that noted single instances of a suggestion were sorted into the category entitled “Other”. There was no
discernible trend noted in this category, and so they were combined into a single category of suggestions. Typical comments
from this category include the following:

®  Role of Media Specialists in the changing school environment.

e Continue to seek member involvement in ways like this.

e Uncertain what it could do for me since I'm a bit away from the center of things and haven t been able to attend a
conference for several years. Mainly — just keep information coming.

e [am not aware of services that would be beneficial for me that I am not getting from somewhere else that AECT should
provide.
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Question 15. How did you first become aware of AECT?
In response to the question of how respondents first became aware of the AECT, comments were sorted into 6 categories of

responses. Responses that indicated the individual had first learned about the organization while attending a graduate program or
that they had learned about the organization in graduate school were included under the category entitled “In Graduate School.”
Typical comments from this category include the following:

e From faculty members during graduate school.

e As a graduate student some 35 years ago....

e Through discussion with faculty in graduate school.

Responses indicating that initial awareness of the AECT organization had come from contacts with professional
colleagues and peers were grouped under the category “From Colleagues and Peers.” Typical comments from this category
include the following:

e Fellow professionals.
e Recommended by my colleagues.
e My father has been a member for many years, and then when I entered the field, my boss was a member.

Responses from individuals who named a variety of different sources that did not fit easily under existing categories
were grouped under the category entitled “From Various Sources.” Typical comments from this category include the following:

e As a beginning professional by attending a regional conference...
o  Link from another web site
o In 1980 we hosted the then active Missouri Affiliate in Cape Girardeau MO. I have been a member ever since.

Responses from members who had been a part of the organization for such a long period of time that they couldn’t
remember the original exposure to the organization were included under the category entitled “Cannot Remember.” Typical
comments from this category include the following:

e Don’t remember...
o Don'trecall...
e ...Idon't remember how I became aware of it.

Responses from individuals who first learned of the AECT by means of written publications or journals are organized
under the category entitled “From Publications.”

o learn from TechTrends and join by mail.
e [n search of publication outlet.
e Via periodics (sic) at University's library.

Responses from individuals who had first learned of the existence of the AECT while attending an AECT conference
are included under the category entitled “At the AECT Conference.” Typical comments from this category include the
following:

e Convention in Miami in 1979.
o Through exhibits at the WEMA conference in Wisconsin.
e Really got involved afier attending an AECT Region 6 leadership conference in 1981...

Question 16. Please list any other comments that would benefit the AECT leadership in determining future
directions.

In response to the invitation asking respondents to list any general comments that would benefit the AECT leadership in
determining future directions, respondents’ comments were sorted into 11 general areas. Responses that indicated the AECT
needs to focus efforts in the restructuring process were reported under the category entitled “We need to define AECT’s focus.”
Typical comments from this category include the following:

o AECT must clearly define its purpose. Direct activities to that purpose. Make its membership services supportive of
that purpose.

e AECT needs to decide who its members are and provide opportunities for those members to meet. ..

e Find your niche, and stick to the knitting. Don't try to be all things to all people, which the old AECT never learned.
Based on what I see in the new division structure, I'm not sure AECT has learned it yet.

Responses that spoke of perceived communication difficulties between the administration of AECT and the membership
were grouped under the category entitled “AECT needs to improve communications with the membership.” Typical comments
from this category include the following: :

e Please have someone available at the telephones at the office. I have tried to reach a person on several occasions and
only left messages which were not returned.

e Tostrengthen AECT membership, I believe AECT should acknowledge its members by sending a membership card...

e There appears to be no way to become involved in the governance and workings of AECT without ‘knowing someone.’
Please promote opportunities for people to become involved in the divisions and councils or in planning the
conference.

Responses that indicated problems or solutions to difficulties encountered during attendance at the national conference
are grouped under the heading “Conference needs improvement.” Typical comments from this category include the following:
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e ...improve the organization of the conference. I overheard several people commenting on how unorganized it seemed
to be....

e The program needs to be better organized. Denver was a mess with sessions listed in one place, changed in the
addendum in another, and shown on the TV monitors in a third....

o ...I go to this conference because of its diversity — which was down a good bit this time. Frankly, it has overpriced
itselfat this point. I would not have attended this conference at this price if I were not involved in governance areas.
Responses that indicate problems or issues that have been apparent within the AECT website are inciuded under the

category entitled “Website needs improvement.” Typical comments from this category include the following:

s ...keep the WWW site up-to-date (online job listings are great...member directory on-line would be nice).

o Please, please upgrade the website...

s The AECT website needs some dramatic fixing by people who know good graphic and user-interface design and good
content editors....

Responses of a broad nature that addressed very specific circumstances and yet were unable to be grouped with other
responses formed a category entitled “Miscellaneous.” Typical comments from this category include the following:

s [ joined AECT as a graduate student and attended conventions. At the 225 dollar price of Denver, I as a graduate
student would never have been in AECT or participated for so many years.

s Get great speakers instead of so many social functions. Cut the exhibits if we can't get enough vendors to make it
worthwhile. Confirm all presenters in advance. Cut the costs if possible.

e We MUST have a better process for letting people know if their papers were accepted. We did not find out until we got
the program in Denver that one of ours was accepted.

Responses from individuals who expressed a general sense of pleasure with the organization are grouped under the
category entitled “Pleased with AECT.” Typical comments from this category include the following:

o Tamglad to see that AECT is moving forward again.

o Keep up the great work...

e AECT still has an important role to play in the evolution of technology-based education/training, but perhaps not as an
independent society any longer. A merger with AACE or ISPI may be necessary to accomplish what's needed.
Responses from individuals who expressed their appreciation of the fact that AECT conducted this survey to determine

the interests of AECT members are grouped in the category entitled “Like the survey.” Typical comments from this category
include the following:

e Can't think of anything...this strikes me as a good survey.

o Iampleased to see this survey being done -- it speaks well for the leadership.

Responses from individuals who felt that AECT was not strong enough in getting positive aspects of the AECT program
out to the attention of the membership are included in the category entitled “Marketing needs improvement.” Typical comments
from this category include the following:

e Some steady, dependable "marketing” will be needed.

e Are you marketing AECT to the school districts? Is AECT represented at library and technology conferences? I do not
recall seeing it at those I attend. I hope this helps. Thank you for all the support I have received through AECT.
Responses from individuals who feel that the general leadership of the AECT has diminished over time and that it

needs to be asserted are included in the category entitled “Leadership needs improvement.” Typical comments from this
category include the following:

o Iwant AECT (o resume a strong leadership position once more in the field of education & communications technology.

e We need to have divisions take a strong leadership role overall and in conference planning specifically.

Responses that mentioned ETR&D, TechTrends, or other journals were grouped under the category entitled
“Publications.” Typical comments from this category include the following:

I think ETR&D should publish more variety and a larger number of articles. For example, it should cover more articles
related to network-based learning or Web-based learning.

I think we should have more publications, and that we should start a research mentoring program. Also, I would like to
see a new journal that focuses on on-line learning. That journal could be on-line.

Findings

Of the 590 respondents, 487 (82.5%) respondents reported being current members, 47 (8%) respondents reported not being
current members and 56 (9.5%) respondents were not certain whether or not they were members (“Not Sure”). With respect to
whether or not the respondent resides in the U.S., 563 (95.4%) respondents stated that they reside in the United States while 27
(4.6%) respondents reported residing outside the U.S.
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Question 3: What is your employment setting?
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e  Approximately two-thirds of the respondents reported Higher Education attiliation, which includes junior/community
college or technical institute, college or university campus, or graduate student.
Question 4: What does AECT do for you now that you find most beneficial?
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e Respondents identified 4 major areas that were most beneficial. These include Publications, Conferences,
Networking, and Professional Development.
Question 5: Please list the most important thing AECT should be doing for you now that it does not currently do.
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e Of the 580 sun=f§8sponses, 419 (72.2%) respondents indicated that they have received the publications in a timely
manner. It is interesting to note that 31 respondents chose the item" I am not a current AECT member."

Question 7: How satisfied are you with the quality of recent attitudes in Tech Trends?
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e Of the 560 survey responses, 400 (71.5%) respondents expressed satisfaction with the quality of recent articles in
TechTrends. There were 60 respondents (10.7%) expressed some degree of dissatisfaction with the quality of
TechTrends.

Question 8: How satisfied are you with the quality of recent attitudes in ETR&D?
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e Of the 439 survey responses, 271 (61.7%) respondents expressed satisfaction with the quality of recent articles in
ETR&D. There were only 22 respondents (5%) who expressed some degree of dissatisfaction with quality of ETR&D.

e  Approximately one-third of the respondents indicated that they were undecided with regard to their satisfaction of
qualities in ETR&D.
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Question 9: Have you attended an AECT National Conference within the past 3 years?
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If YES, please indicate which of the following were helpful for meeting people (i.e., networking)?

Presentations aid Roundtables l ] l' 30.9%
Wedmsd;yruight Roundup 3 9 5.#% ' »
Oivision/Council Receptions 13.2%
Memborship Mestings 1.7%
‘Friday Night Foundation Gala F===a1 4,74
University Receptions' 2| 19.5%
Others | l 9.1%
0 10 20 30. 40
N=1000

Respondents addressed the question of what was the most important thing that AECT could do to promote meeting
people, the concept of networking with others. Four networking opportunities stood out from the responses, and these
included meeting people at presentations and roundtables, the Wednesday night Roundup (AECT Reception at the
conference), Division and Council receptions, and University receptions.

Question 10: Were you satisfied with the new online AECT Conference registration service available through the AECT
web site?
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A total of 216 (53.4%) respondents expressed some degree of satisfaction with the online registration.
Note that almost a third of respondents were undecided with respect to their satisfaction with the online registration
service.
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Question 11: AECT changed its conference date from early February to late October, in order to meet concurrently with
the National School Board Association, so that AECT members could visit the large trade show. Do you agree with this
decision?

No [~ Pazau

Yes 76.6%
A —

n=550 0 20 a0 60 80

e  There was a ratio of approximately three to one among respondents who agreed with the decision to change the date of
the AECT conference so that it met concurrently with the National School Board Association (NSBA).

Question 12: How do you feel about the trade show at the AECT Conference?
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e 336 (56.4 %) respondents believed that the trade show is important or very important. Question 13: Do you know
that AECT has recently established a toll-free number?

/l

No [ 78.7%

Yes ] 21.3%

] 20 40 50 80
N=590 )
e  More than three-fourths of respondents were not aware that the AECT had obtained a toll-free number.
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Question 14: AECT made the decision in 1999 to restructure and rename divisions and councils. How do you feel about
that?
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e A total of 195 (36.3%) respondents expressed satisfaction with the restructuring efforts. This included 187 (34.8%)
respondents who were satisfied and 8 (1.5%) respondents who were very satisfied. It is important to note that a greater
percentage o respondents expressed some degree of satisfaction with the restructuring (36.3%) than those who
expressed some degree of dissatisfaction with the restructuring efforts (9.1%). A slight majority of respondents
expressed neither satisfaction nor dissatisfaction with the restructuring efforts.

Question 15: How did you first become aware of AECT?
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e The greatest percentage (61%) learned of the organization from their graduate school experience, and 116 of those
respondents heard of AECT directly through a graduate school professor.
Question 16: Please list any other comments that would benefit the AECT leadership in determining future directions.
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e  Respondents were given the opportunity at the end of the survey to express themselves on any topic that they felt was
beneficial to the organization. The largest group (31%) felt that defining AECT’s focus is mission critical.

e 15% of respondents felt that AECT needs to improve communication with its members and 22% of respondents felt
that improvement is needed in the AECT national conference.

o BEST COPY AVAILABLE

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

Discussion

Higher Education
It is important to note the fact that more than half of the respondents are affiliated with higher education at the community

college and university level. Of the K-12 respondents to this survey, they often found that there was little of value for them at the
trade show in conjunction with the conference. As AECT continues the restructuring process, it will be important to determine
the role of K-12 members in the organization. If the association wishes to include the K-12 members in a significant manner,
they must examine methods to do so. It is clear that the organizational emphasis is currently on providing services to the
majority of their membership, which is involved with Higher Education as evidenced by this survey.

More than half of the membership of AECT joined because of an introduction that occurred during their work in graduate
school. Of this, about a third mentioned that they had first heard of the AECT through their professors. AECT’s efforts at
getting out the word in the graduate schools that teach courses having a technology base seems to pay off in increased
membership.  Anything that AECT can do, such as giving breaks to graduate students for conference participation or
membership, is likely to realize a benefit for the organization as a whole later on.

Conference

AECT members state that they found the conference to be the second greatest benefit of membership. The conference was
also stated to be the second highest service that AECT offered requiring improvement. Members were vocal in offering remedies
for the conference, and AECT administration would be well advised to examine these comments thoroughly.

Communication
An issue that emerges clearly across all of the survey questions is the issue of communication between the administration of

AECT and the membership of the organization.

The issue that is mentioned most often is the frustration of individuals who are unable to receive a response to queries for
information. A good example of this is the fact that 9.5% of the individuals to whom this survey was sent were uncertain of their
membership status. AECT uses time and resources to contact the individuals who are a part of their database, and it is strongly
suggested that they clarify this situation at the earliest opportunity.

Most people were pleased with the online registration services that were available for the conference. There were some
important exceptions noted. Of the respondents who mentioned that a purchase order was needed so that their sponsors could
pay for registration, it seems that such a service was not offered. Additionally, concern was expressed about the security of the
web site and people were uncertain that their personal information would be kept in confidence. AECT might consider
explaining the security issue in future registration offerings to address these concerns.

A final issue exists with respect to the online services area. Concern was expressed that the AECT should be a leader in the
field of website technology, and many felt that the current website was lacking in information, design, and services. It was
mentioned that AECT should spend resources to see that the website would address these issues in a state of the art manner so as
to present a model website to the world.

Most people did not know that the AECT has a toll free number. If the Association wants this number to be highly
visible, they must consider placement of the number in a visible manner through all of the ways that they contact the
membership. This would include the website, email communications, journals, and personal communications.

Publications
AECT publishes two journals, TechTrends and ETR&D. The first is available with membership and the second only by

special subscription. This must be thoroughly explained to all who receive these publications. There was some confusion about
these journals at time of this study. Further, publication and delivery of the journals in a timely manner should be a priority to the
organization.

Leadership

The task of restructuring AECT to better meet the needs of the membership is not complete, and efforts in this area need to
continue. It is essential that restructuring efforts be communicated to the membership of AECT and that the membership must
become more actively involved at more stages in the restructuring. If it is at all possible, AECT administration should initiate a
quality control action aimed at assuring members that their needs are being addressed.

References _

Association for Educational Communications and Technology Renewal Implementation Task Force. (1999). AECT renewal
implementation subcommittee reports. Proceedings of the 1999 Annual Convention of the Association for Educational
Communications and Technology.

14%



O

ERIC

Aruitoxt provided by Eic:

Branon, R., Graham, D., Kim, J., & Pyke, J. (1999). The association for educational communications and technology
(AECT): Member needs analysis. Unpublished Needs Analysis Research Report, Indiana University Bloomington, Bloomington.

Cohen, J. (1960). A coefficient of agreement for nominal scales. Educational and Psychological Measurement (20), 37-46.

Heinich, R., Molenda, M., Russell, J., & Smaldino, S. (1999). Looking ahead. In Instructional media and technology for
learning (6th edition) (p. 411). Columbus: Merrill.

Molenda, M., & Cambre, M. (1977). 1976 member opinion survey. Audiovisual Instruction, 22, (pp.46-49).

Saettler, P. (1990). The evolution of American educational technology (pp. 502-506). Englewood, Colorado.

Silber, K. H. (1978). Problems and needed directions in the profession of educational technology. Educational
Communication and Technology Journal, 26, (p.184).



Q

ERIC

Aruitoxt provided by Eic:

Software Developers’ Attitudes Toward User-Centered Design

Theodore Frick
. Elizabeth Boling
Kyong-Jee Kim
Daniel Oswald
Todd Zazelenchuk
Indiana University

William Sugar
East Carolina University

Abstract

The concepts of usability and user-centered design (UCD) have grown in popularity over the past 20 years as measured by
the number of research and mainstream articles devoted to their discussion. As with all new developments, however, there is
always the question of how things work in practice compared to theory. A survey on 83 software developers mostly in smali-to-
medium sized companies in a variety of industries was conducted to examine software developers’ views on UCD and usability
practices and to illuminate how current practices relate to theory. Results of a descriptive analysis of the 22 Likert-scale attitude
question items suggested that respondents had moderately positive attitudes towards UCD activities and discipline. The Likert-
scale items were subsequently factor-analyzed and the results suggested that the respondents tended to agree that UCD is worth
the effort and cost. They also tended to agree that it is important to conduct many use test sessions and they learned a lot about
their products from user test sessions. Software developers who reported that their companies followed important UCD
practices were more likely to agree with the view that UCD is worth the effort and cost. Those who have attended usability test
sessions were more likely to agree that user test sessions are valuable, and that UCD is worth the effort and cost. However,
those who have attended usability test sessions also were more likely to agree that UCD is more work and costs more than
conventional development activities. Also, significantly more good usability practices were reported by software developers who
worked on teams that either hired usability consultants or had a usability specialist on their teams compared with those who had
no usability specialists at all. While software developers held positive attitudes towards UCD, it was notable that they did not
report that their companies used practices that are central to UCD. It appears that, while many software developers agree that
UCD is a good idea, it tends not to be implemented fully in practice.

Introduction

The concepts of usability and user-centered design (UCD) have grown in popularity over the recent 20 years as measured by
the number of research and mainstream articles devoted to their discussion. As with all new developments, however, there is
always the question of how things work in practice compared to theory. The opportunities for UCD to have a significant impact
on the rapid developments in information technology are infinite in number and will only increase as new technologies emerge.
To ensure that this impact is realized, however, organizations must understand how to best organize themselves and their
practices to take full advantage of what UCD has to offer.

The purpose of this study is to examine software developers’ views on UCD and usability practices in order to illuminate
how current practices relate to theory. The results of this study will help researchers and organizations understand what factors
are critical to integrating an effective UCD approach in the development lifecycle.

Defining the Concepts

User-centered design is an approach to product development that emphasizes keeping the end user “front and center”
throughout the product development process. Unlike the specific techniques and methods that make it up, UCD is a philosophy
toward designing products (Norman, 1988), the underlying theme of which is that developers who stay attuned to the concerns,
thought processes, habits, and preferences of the people targeted to use their products will develop interfaces and services that are
easier to use, have greater utility, and are more enjoyable for their customers (Rubin, 1994).

If UCD is the philosophy that guides an effective development process, usability may be seen as the end result. Once
known simply as “user-friendliness” (Norman & Draper, 1986), the concept of usability has attracted much attention over recent
years and is currently considered to consist of the following five attributes: (a) learnability, (b) efficiency, (c) memorability, (d)
errors, and (e) satisfaction (Nielsen, 1993).

Perhaps one of the most valuable tools in the designer’s UCD toolbox is usability testing. This method affords the design team
the unique opportunity to observe the actions of the target user population first-hand. Usability testing allows designers to
observe authentic users performing authentic tasks and scenarios. While many tests occur in a laboratory environment to make
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observation and data collection easier, field visits to the users’ actual workplaces provide the additional benefit of an authentic
context as well.
Dumas and Redish (2000) identify five characteristics that define usability testing:
The primary goal is to improve the usability of a product
The participants represent real users
The participants perform real tasks
You observe and record what participants do and say
You analyze the data, diagnose the real problems and make recommended changes to fix those problems (p.22).

Lk W

The Importance of “Getting Close” to Your Users

The activity of “requirements gathering” has long been a core element of the software design process (Boehm, 1988), yet
critics of poorly designed software point out that gathering requirements through focus group discussions or by talking to
management often fails to identify what is needed to make a usable product. The only way to accurately define what people will
be able to use is to gather information directly from the users themselves. As with so many things in life, however, all user-
centered design activities are not created equal. Sme methods are more successful than others at bringing users and designers
close together.

It would seem that the simplest way of gathering information from users is to ask them what they want. Unfortunately, we
know that users do not always know what they want. Indeed, Andre & Wickens (1995) cite a host of studies demonstrating that
users not only don’t know what they want, but that they frequently make bad choices as well. In one study of six different
interface designs, users consistently indicated a preference for those designs that they performed most poorly on (Bailey, 1995).
The results emphasize how important it is to include empirical data on performances in addition to asking users what they like.

Conducting needs analysis interviews and performing content sorting activities with users have also been found to bring users
and designers closer together (Corry, Frick, & Hansen, 1997). These activities have the added benefit of being able to be
performed early in the design process, allowing multiple iterations to follow.

Low-fidelity or paper prototyping is a technique that involves users early in the design process (Sugar & Boling, 1995) and
has been shown to be just as effective as prototyping exercises that employ a more completed electronic version (Virzi, Sokolov,
& Karos, 1996). The fact that paper prototypes of a computer system interface are obviously unfinished allows users to freely
comment and contribute their ideas for improvement to designers (Datz-Kauffold & Henry, 2000).

Testing electronic prototypes or even an fully functioning system has certain advantages over low-fidelity prototyping. On-
screen interactions no longer need to be simulated and colors, resolution, modes, and system operating speed can be evaluated
more accurately. Misanchuk, Schwier, & Boling (2000) describe how usability testing the working version of an electronic book
on instructional multimedia led to the discovery of multiple, desirable features that were missing.

Often, there are factors affecting usability that cannot be observed in a lab or test environment. Contextual inquiry (Beyer &
Holtzblatt, 1998) attempts to overcome this problem by having designers observe users in their natural work environment in
order to fully consider the many variables that may influence how a product is ultimately used.

Inviting users to participate on the actual design team is another strategy for bringing users and designers close together.
Known as participatory design, this approach typically has designers and users work side by side throughout the development
cycle. Benefits of participatory design have been shown to include a sense of ownership among users and an increased
understanding of users by designers (Williams & Traynor, 1994). Clement & Van den Besselaar (1993) stress, however, that for
participatory design efforts to succeed, users must be allowed to take an independent position on problems and they must
participate in the process of decision making.

The Current State of Practices and Attitudes

While much has been studied and written regarding usability evaluation methods and design practices, very little work has
been done in determining actual practices and attitudes of those in industry. Gould & Lewis (1985) surveyed 447 software
developers attending a human factors workshop to see whether they identified three basic principles of designing for usability as
a common part of their own design processes. The principles included an early and continual focus on users and tasks, empirical
measurement, and iterative design. The results revealed that developers either did not identify with the three principles or did not
understand them well enough to implement them as intended.

In another survey of current practices at the time, Dillon, Sweeney, & Maguire (1993) conducted a survey of the software
industry in the United Kingdom, gathering data on four themes: respondents’ backgrounds, their interpretation and appreciation
of the concept of usability, current practice with regard to usability evaluation, and problems and requirements for support in
conducting usability evaluations. The authors found a widespread awareness of usability among respondents, but what seemed to
be only a superficial application of Human Factors methods.

Differences in attitudes toward usability were considered in a study that combined survey and qualitative interview research
of three Management Information System (MIS) managers and 125 end-users of commercial software systems (Morris & Dillon,
1996). Interviews with the managers revealed an emphasis on costs and system features when designing or selecting new
technologies for their organizations. This was in significant contrast to users’ main concerns of contextual and environmental
issues that affect the software’s usability.

141

150



O

ERIC

Aruitoxt provided by Eic:

Methodology

The following questions were considered during the course of this investigation: What are software developers’ attitudes
toward user-centered design? What are the actual methods utilized by software developers who report using UCD? Does there
exist any correlation between the practice of user-centered methods and developers’ attitudes?

Data Collection

Three survey forms were sent to each of 500 software companies (1,500 forms). The companies that the survey forms were
sent to were selected from the Software Publishers Association membership directory. The survey forms were comprised of
questions concerning the respondents job classification (type of software designer), type of training (if any) in usability, history
of participation in usability tests, types of usability procedures utilized by respondents, size of the company the respondent
worked for, and attitudes concerning usability testing. Most of the questions required respondents to check boxes indicating the
appropriate answer, except for the attitude questions which contained 22 question items measuring the subjects’ response to a
given statement. These items were measured on a five-point Likert scale from strong disagreement to strong agreement.

Subjects
Eighty-three software developers responded to our survey. This was an effective return rate of 5.5 percent.

Results of the Study

Descriptive Analysis for Software Developers’ Current Practices of UCD

(1) Respondents’ Position as a Software Developer

As shown in Table 1, the majority of respondents worked in commercial applications, instructional software, and entertainment
software. Software developers who belonged to the above three positions accounted for 86 percent of the respondents.

Table 1. Software developers’ Position

Position Frequency
Commercial applications 33
Instructional software 24
Entertainment software 14
Other 9
Technical/programming language 1
Instructional and Entertainment 1
Online and Commercial 1
Operating systems 0
Online documentation/help 0
Total 83

(2) Companies that Participated in the Survey

Among the 500 companies to which the mail surveys were sent out, results were returned from 56 different companies. Most
of the companies participated in the survey had one person respond; whereas 17 companies surveyed had 2-3 software developers
respond.
(3) Number of Employees in the Company

More than half of the respondents (55%) worked in companies with 1-50 employees, and about a quarter of the respondents
worked in companies with 51-250 employees. The remaining |8 percent worked in companies with greater than 251 employees.
Thus, most of the respondents (82%) worked in smaller companies, with less than 250 employees.
(4) Number of People Assigned to Software Development Team

More than half of the respondents worked in core development teams with 4 - 8 members, and about one-third of the
respondents worked on teams of 3 or less. Relatively few respondents (10%) worked on larger teams with more than 8 members.
(5) Company’ Exp ectation on Usability in Their Products

Eighty+two percent of those surveyed reported that their company always expected their software development teams to
ensure usability in their products. Seventeen percent indicated that their companies sometimes had such expectations. No
respondent indicated that such an expectation did not exist in his or her company.
(6) Use of Specific Process for Incorporating UCD into Product Development

Thirty-seven percent of the respondents answered that their companies dways used UCD processes in their product
development, and 47 percent responded their companies used UCD processes sometimes. Meanwhile, 14 percent indicated their
companies never had such a process in their software development. Thus, it can be seen that the majority of the respondents
reported that their companies used specific UCD processes for software development.
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(7) Experience in UCD Practice for Software Development

Respondents had an average of approximately 4 years of experience in UCD practice (M= 4.02, SD=1.70), ranging from 0 to
over 7 years. More than half of the respondents indicated that they have practiced UCD 1 -7 years.
(8) Experiences in Attending User Test Sessions

For the question asking for their experiences in attending user test sessions, 80 percent of respondents indicated that they had
attended at least more than one user test session. In contrast, 20 percent responded that they had never attended user test
sessions. There was considerable dispersion in the reported number of times that they attended user test sessions, ranging from 1
to 100 test sessions.
(9) Experiences in Helping Conduct User Test Session

Sixty-four percent indicated that they helped conduct a user test session more than once, while 36 percent answered they
never helped conduct user test sessions. Those who had conducted user test sessions themselves reported widely dispersed
occurrences, ranging between 1 and 200 times.
(10) Software Development Activities Being Practiced

Respondents were asked to check all of the kinds of activities in which their companies were engaged in developing their
products. These activities were ranked according to how frequently they were mentioned by the respondents in Table 2. “Using
common sense” was most frequently checked (77), while “using constructive interaction techniques” was least frequently
indicated (18). These activities were coded with +, 0, and — by the investigators (the respondents did not see these codes). A “+”
activity means that the user is actively involved in the software development process. A “—*activity indicates that the user is not
involved in the process. A “0” activity means a user is somewhat involved or neutral. The median split from Table 2 reveals that
the majority of the activities above the median do not involve users in the design process (7 out of 9), and the 4 activities in
which users actively participated ranked among the bottom 6 (below the median).

Table 2. Software Development Activities Reported to Be Practiced

Code* Development Activities Number of Responses
- Using common sense 77 (top ranking)

- Setting major goals 67

0 Using computer prototypes 65

- Interviewing representative users and asking whether they like the product 63

- Soliciting feedback from “seed sites” or “beta-testers” 62

- Performing competitive analyses of competing products 58

0 Testing out major design issues with users 58

- Following GUI guidelines 58

- Following standard interface guidelines 56

- Passing screen shots to other developers 50 (median ranking)
0 Using paper prototypes 44

- Following company’s interface guidelines 43

- Expert walkthroughs 39

+ Doing field studies/visits of user’s work environments 38

+ Having a real user on the design team 29

0 Performing task analysis of user’s tasks 27

0 Recording user’s actions with a program 25

+ Using think-aloud protocols 22

+ Using constructive interaction techniques 18 (lowest ranking)

* + indicates the user is actively involved in the software development process.
- indicates the user is not involved in the software development process.
0 indicates a user is somewhat involved or neutral to the development process.

(11) Attending Formal Training in Usability and Sources of Training

Less than one-third of the respondents indicated that they had any formal training in usability; the remaining 70 percent
reported not having attended any formal training in usability. When asked their sources for obtaining training in usability —
including informal types of training — the respondents were most likely to get their training from books/journals, and
conferences/workshops.
(12) Accessibility to a Usability Specialist

Sixty percent of those surveyed answered that their development teams did not have access to usability specialists. On the
other hand, 17 percent had access to usability consultants, and 17 percent had a specialist on their team; thus, one-third of
respondents indicated having access to usability specialists.
Software Developers’ Attitudes Towards UCD
(1) Factor Analysis

A factor analysis of the 22 Likert-scale attitude questions was conducted using the image factoring method with varimax
rotation, resulting in seven factors as shown in Table 3. In addition, a reliability analysis on each factor was conducted

Dox
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(Cronbach’s o. for internal consistency). The Likert-scale values of the items that had negative loadings on a factor were reversed
when factor scores were computed. Results of the reliability analyses ranged from .5952 to .7784 (see Table 3).
Table 3. Resulis of Factor Analysis and Reliability Analysis

product.

4, Usability specialists do not do much except point out the “mistakes”

Reliability
Factor Items coefficient
1. User-centered design (UCD)  16. My team’s UCD activities tend to lengthen development time for o=.7784
is more work and costs our product. (n=74)
more. 5. The UCD activities that I have participated in did not generally add
time to product development cycle.*
13. UCD is more expensive than traditional product development.
1. UCD activities make extra work for me as a developer.
User test sessions are 14, Participating in user test sessions is a positive experience. a=.7554
valuable. 21. Overall, I do not enjoy participating in user test sessions.* (n=74)
18. T usually have confidence in the results of user test sessions.
Epiphany: experience of 2. Users in the test lab behave just the way I expected them to before I o = .6438
UCD changed my mind. started attending user test sessions.* (n=159)
15. Once I became involved with UCD activities, I changed my mind
about what UCD is.
17. After the first user test session I observed, I found that I had an
altered view on my users.
Learned little from user tests 3. User test sessions usually do not give me new insights about my o =.5952
and UCD. program. (n=67)
11. Participating in UCD activities had little effect on my
understanding of this discipline.
Many tests important, 10. It is important to conduct user test sessions many times throughout ¢ = .605
learned a lot about my product development. (n=74)
product. 12. T usually learn a lot about my product as a result of user test
sessions.
UCD is worth the effort and 8. In general, I would not recommend that other development teams o=.574
cost. spend effort on UCD activities.* n=77)
6. In my opinion, UCD activities are worth the effort.
7. The expenses incurred by UCD activities are offset by savings
elsewhere in the development process or life-cycle of the product.
9. In my development work, I find that the extra time it takes for UCD
activities does not frequently enhance my products.*
Usability specialists are 19. Most usability specialists are primarily interested in improving the o= 641
helpful in improving overall quality of my program. (n=57)

of my programs.*

*These items negatively loaded on a factor, and were reverse-coded when computing scale scores for each factor.

(2) General Attitude

Results of a descriptive analysis of the Likert-scale attitude questions suggest that the respondents had moderately positive
attitude towards UCD activities (1=strongly disagree, 2=disagree, 3=undecided, 4=agree, 5=strongly agree). As seen in Table 4,
the respondents tend to strongly agree that UCD is worth the effort and cost (M= 4.38, SD= 48). They also tend to strongly
agree that it is important to conduct many user test sessions and that they learned a lot about their products from user test sessions
(M= 4.11, SD= .68). Likewise, respondents tend to disagree that they learned little from user test sessions and UCD (M= 1.77,
SD=.66). The overall mean was 3.79, which suggests moderately positive attitude towards usability.

Table 4. Descriptive Statistics for the UCD Attitude Factors

Factor N Minimum Maximum Mean SD
1. User-centered design (UCD) is more 74 1.25 5.00 3.15 94
work and costs more.

2. User test sessions are valuable. 74 2.00 5.00 3.90 .61
3.Eiphany: experience of UCD changed 59 2.00 5.00 3.51 .69
my mind.

4. Learned little from user tests and 67 1.00 4.50 1.77 .66
UCD.

5. Many tests important, learned a lot 74 2.00 5.00 4.11 .68
about my product. .

6. UCD is worth the effort and cost. 77 3.00 5.00 4.38 .48
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7. Usability specialists are helpful in 57 2.00 5.00 3.95 78
improving product.
Overall attitude 45 3.05 4.91 3.79 37

(3) UCD Practices and Attitudes

Point-biserial correlations were done between the user-active UCD methods (presented in Table 2 with the + codes) and the 7
components of user attitudes toward UCD (presented in Tables 3 and 4). None of these correlations was significant at the 0.05
level. A new variable, “good UCD practices,” was then constructed by totaling the number of items checked from the following
practices: 1) testing out major design issues with users, 2) doing field studies/visits of users’ work environment, 3) using paper
prototypes, 4) using computer prototypes, 5) using think-aloud protocols, and 6) recording users’ actions with a program. A
significant positive correlation was found between the number of “good UCD practices” and the software developer attitude that
“UCD is worth the effort and cost” (r = 235, p <.05). However, none of the other six UCD attitudes was significantly correlated
with the number of “good UCD practices,” nor was the overall attitude towards UCD correlated with the number of “good UCD

practices.”
(4) Developers’ Background and their Attitudes
1. Position and Company Size

An analysis of variance (ANOVA) was conducted to see if there were any differences in UCD attitudes according to software
developer position. Results showed that instructional software developers more strongly agreed that “user test sessions are
valuable” than commercial applications software developers (F = 6.874, p < .002). Furthermore, instructional software
developers tended to more strongly disagree that they learned little from user test sessions and UCD than did entertainment
software developers (F = 3.618, p <.033). However, no significant difference was found among the software developer positions
and their overall attitude towards usability (F = 2.471, p = .098). Also, there was no difference in attitudes towards UCD
according to size of company (F = 1.164, p=.341).
2. Formal Training in Usability

Results of an ANOVA showed that there was no significant difference in the respondents’ attitudes towards usability
between the group who have had any formal training in usability and those who have not received any formal training in usability
(F=.213,p=.647).

3. Experiences in User Test Sessions

Results of an ANOVA revealed that those who have attended user test sessions tend to more strongly agree that “‘user test
sessions are valuable” (F = 3.934, p= .051), and that “it is important to conduct many user test sessions and they have learned a
lot about their products from the user test sessions” (F = 3.337, p =.072). However, those who have attended user test sessions
also tend to more strongly agree that UCD is “more work and costs more” than conventional development activities (F = 4.634, p
=.035). In addition, those who have experience in helping conduct the user test session also tend to more strongly agree that
“UCD is worth the effort and cost” (F = 5.555, p = .021) than those who have no such experience.

4. Access to Usability Specialists and the Developer’s “Good UCD Practices

An ANOVA was conducted between the group who had a usability specialist either in their team or as a consultant and those
who had no access to a usability specialist in order to compare the number of “good UCD practices” between those two groups.
The results showed that significantly more good UCD practices were reported by software developers who worked on teams that
either hired usability consultants or had a usability specialist on their teams compared with those who had no usability specialists
at all (F = 10.047, p = .002). The means for each group was 3.9 for the group who had access to usability specialists, and 2.7 for
the group who had no such access, respectively.

Discussion

__Results suggested that while the respondents considered the UCD process more work and additional cost, they viewed UCD
as a positive, worthwhile practice. The software developers who attended user test sessions and helped conduct sessions reported
more positive attitudes than others. This would suggest that active participation in usability tests may be a factor in developers’

positive outlook concerning usability tests.

We were intrigued, however, with the apparent lack of findings in many of the areas for which we performed analyses. For
example, we had expected attitude differences between those who have had formal training in UCD and those who have not. No
difference in attitude was found.

Most intriguing, however, was the software developers’ apparent lack of use “good UCD practices.” That is, while the
respondents reported UCD as a positive and beneficial practice, this was not correlated with reported numbers of good UCD
practices.

Perhaps most important is having a usability specialist either as a consultant or as a team member, since this is associated
with greater numbers of good UCD practices. Given that only 30 percent of software developers have received any formal
training in usability -- and when they did, it was most likely from books and journals -- it appears worthwhile to have usability
specialists on the development team.

Finally, this study is limited by the generalizability of its findings. We do not know if those who responded to the survey are
representative of software developers in general. Also, our data were collected in 1994-96, and it is possible that software

14154



developers’ attitudes and their company’s UCD practices may have changed since then. However, our results seem to be
consistent, in part, with a recent survey of HCI professionals in North American industry in which respondents were asked to
identify what organizational approaches and usability methodologies they perceived to be most effective in having a strategic
impact on corporate decision-making (Rosenbaum, Rohn, & Humburg, 2000). The size and type of company along with the size
of the usability group within it were all considered, but no statistically significant relationships proved to exist between the
demographic data and the organizational approaches and usability methods employed. In our study, we found no relationship
between software developers’ attitudes toward user-centered design and good UCD practices.
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Abstract

The rapid increase in the use of computer technology to facilitate alternative forms of educational delivery, often called
distance education (DE), represents a major change taking place in education. The potential for decoupling the traditional
requirements that student and teacher be present in the same room at the same time has never been greater.

Many teachers will soon decide to design, or be asked to design, courses for distance education in virtual environments for
the first time, but they will not have many published principles to guide them. This research project, which represents portions of
my doctoral dissertation, describes an instrumental qualitative case study examining the process that an educator must resolve
when designing a distance education course from a preexisting traditional course. My research focused on the transformation of
a widely-taken, lecture-based course to a largely asynchronous, web-based course.

During this study, the principal guiding question was: What aspects of content, design, and andragogy would an instructor
consider when transforming a lecture-based course to one incorporating web-based instruction? In addition to this overarching
question, a number of related questions regarding the selection of team experts and devising suitable methods for regulating
student—student and teacher—student interactions were considered.

A number of key themes and issues manifested themselves during the course transformation process, primarily those concerned
with unexpected problems and technical difficulties, and those focused on the pedagogical novelty involved with distance
education.

The course displayed far fewer technical problems than anyone might have imagined. However, issues regarding teacher
evaluation and the possible consequences for tenure evaluation were totally unexpected by the principals involved. The issues
surrounding the newness of distance education, for both student and instructor, demonstrated enormous complexity. Pedagogical
matters on how time and space affected the course, on what “interacting” means in a distance education environment, and the
new varieties of limitations and constraints imposed by distance education must be considered by future dstance education
instructors.

Background

As we approach the new millennium, all objective signs point to the fact that education, as well as a number of other social
institutions, appear to be undergoing radical transformation. These changes may involve all levels of the educational system from
pre-kindergarten through higher education. Many believe that these upcoming changes will inaugurate the greatest systematic
modifications since the Middle Ages, when universities shifted fundamentally from locations that congregated assemblies of
great scholars and thinkers to those seeking to become great repositories of the latest technological education innovation: the
printing press and books (Nyiri, 1997).

One major change taking place in education is the rapid introduction of computer-assisted educational delivery, often called
distance education (DE). Other terms for distance education, such as “open learning,” “distributed learning,” “web-based
instruction,” and “flexible learning,” have also been used, and these terms often compete and substitute for one another
indiscriminately. Many of these terms show subtle distinctions that can best be discerned by considering the environment and the
frame of reference used by the institution offering the instruction.

Regardless of the particular variety, distance education platforms all share a number of characteristics in common (Peters,

1993): (a) teachers and students are apart; (b) the learning often takes place in the home of the student; (c) the teaching-learning
process often takes the form, or uses components of, independent study; (d) students do not have to cease working or interrupt
their schedule while taking the course.
Our contemporary variations of distance education incorporate the newest technologies of computer networks and modern
telecommunications. With the advent of these new advancements, the potential for decoupling the traditional requirements that
student and teacher be present in the same room at the same time has never been greater. From an operational point of view,
distance education can be thought of as a set of variations in the educational processes and technologies that take place without
these conventional requirements.

Today three different types of technologies tend to dominate in distance education: videoconferencing, interactive
broadcasting, and online formats. Videoconferencing and broadcasting generally require that the participants meet at the same
time although the location of the participants may vary considerably—from different sites on the same campus to different cities,
states, or even countries. This variety is called synchronous distance education (SDE). In the latter technology, called
asynchronous distance education (ADE), the participants are constrained by neither time nor location. The increasing trend
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among distance educators involves integrating multiple platforms to maximize the benefits of each method of delivery. This
study followed a team as they developed a largely ADE course for Internet delivery.

While distance education has existed in its many forms for more than a century, it has never played a major role until recently
(Barley, 1999; Martin, 1999). This may soon change since the ability to reach students previously cut off from the traditional
face-to-face, lecture style of education has excited many educators and politicians alike.

The United States Department of Education recently began tracking the availability of distance education courses in higher
education (Lewis, Alexander, & Farris, 1998; Lewis, Snow, Farris, Levin, & Greene, 2000). They reported that for the 1995 fall
term approximately 58% of 2-year public higher education facilities and 62% of 4-year institutions offered distance education
classes. Overall about 33% of institutions offered distance education courses. Their next survey covered data for post secondary
education institutions for the 1997-1998 school year (Lewis, et al, 2000). Among public 2-year institutions, now 62% offered
distance education courses, while public 4-year institutions offering distance education courses rose to 78%. As in the previous
survey, private institutions lagged behind public institutions, with only 5% of 2-year private schools and 19% of 4-year programs
offering distance education courses. The trend for increasing use of distance education in the near term is clearly escalating.

Private institutions have reacted differently from public ones. In 2Zyear private institutions only 2% offered distance
education courses, and only 12% of 4-year institutions offered distance education courses. Many of these elite campuses have
taken a more selective approach and focused on specialized degree programs and curricula that can be exported to intemational
audiences without interfering their local, on-campus strategies (Blumenstyk, 1997). As the United States currently undergoes its
massive build-up in the race to embrace distance education technologies within its educational systems, questions regarding the
effectiveness and best practices of distance education remain unanswered and often even unasked.

While many different forms of distance education varieties are being tried across the country, using the Internet as a delivery
vehicle has become increasingly popular. In the United States, college courses have increased their use of e-mail from 8% in
1994 to 44% in 1998, and the use of other Internet resources and World Wide Web (WWW) pages for class materials also show
dramatic increases (Institute for Higher Education, 1999). In 1998, the United States Department of Education found that 1,680
institutions offered 54,000 distance education courses, with 1.6 million students enrolled (Camevale, 2000). This growth is all the
more amazing when considering that, except for a small number of experimental courses, the number of such courses offered in
1995 approached zero. A probable reason for this may have been the fact that browsers and other software tools only existed in
primitive forms until recently.

The true number of distance education courses offered is presently unknown, however. Criteria have yet to be established on
what should be considered a distance education course. For example, in some colleges, courses simply having a syllabus
available on-line would qualify as a distance education course. In the very near future, some method of assigning an approximate
percentage of the course that takes place via distance education will have to be devised.

Many teachers will be designing courses for distance education environments for the first time, and they will be doing so for
a variety of reasons. Some will offer their courses in this manner because it appeals to them out of curiosity or because they are
personally interested in the technological innovations and want to experience them first hand. Others believe the new
technologies may improve or enhance their current courses by offering students new ways of looking at, or contemplating, a
problem, or a new way of thinking. Many will be offering their courses for less than optimal reasons. Administrators, desiring to
reach as many students as possible, might pressure them to take their courses online. To accomplish this, they may want to add
some form of distance education to supplement their traditional student base. Some administrators will want their institutions to
be seen as leaders of the field or simply may not want to be seen as laggards, out-done by their competitors (Martin, 1999).
Whether these teachers will be transforming their existing, traditional courses or designing new courses de integro, they often
will be uncertain as how to proceed.

To many of the “early adopter” educators, those first to undertake distance education in their classes, their efforts often focus
on transferring as much as possible from what they have already prepared for their traditional classes without consciously
adapting their materials to these new media. While this may be an obvious first approach, it cannot be as effective as when
instructors completely rethink and reevaluate the advantages and disadvantages of the new medium. The most effective distance
education educators will focus on which specific distance education options are the most appropriate for their given curricula.

As part of my case study, [ met and interviewed Dr. Gwendolyn and other principals throughout the course development
process. I observed how she approached the transformation process and how she evaluated which changes needed to take place in
the newly transformed course. I observed how and why decisions were made regarding course content, student-faculty
interactions, and student-student interactions. I also followed how she interacted with the instructional technologists who helped
her give shape to the on-line course in the form of text, audio, graphics, animation, and video media. I was given access to all
content meetings and was allowed to observe the group decision-making process and how they delegated tasks and made
assignments.

Research Overview

A department within the business school of a large southern, urban university began their experimentation of offering web-
based instruction by granting Dr. Wolf release time to develop an online course. The department heads selected a graduate
gateway course for the experiment, i.e., an introductory class required of all incoming graduate students within that department.
The course also acts as a pre-requisite for many other graduate courses within the entire business school.
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Cast of Characters
The primary members in this research effort included: Dr. Wolf, Dr. Gwendolyn, Dr. Summerville, Mr. Masterson, and Ms.

Veritago. Each person brought unique skills to the process as tabulated below. Dr. Wolf assumed the chief responsibility for the
course content and would teach the class when completed. Dr. Gwendolyn acted as team coordinator for both phases of the
project as well as the instructional designer for the course. Dr. Summerville contributed greatly as a subject matter expert. Dr.
Wolf, Dr. Gwendolyn, and Dr. Summerville acted as the principal content team during the development phase of the project. Mr.
Masterson and Ms. Veritago joined Drs. Gwendolyn and Wolf in the second phase of the project and contributed largely as web-
page designers and to web site maintenance.

The Transformation Process

In the first phase of the process, the team examined the course material for two primary considerations: the relevance of the
subject matter for the current demands of the field and the suitability of the course material for use in a web-delivered
environment. Drs. Wolf, Gwendolyn, and Summerville presided over this “transformation phase” of the project.

Administration

According to Dr. Wolf, his department cited several reasons for wanting to experiment with distance education within their
programs. While the business college boasts an excellent reputation and usually attracts more student applications than available
open slots, some problems were beginning to emerge. The reasons for undertaking the course transformation are summarized in
the table below.

Table 1 Summary of Dr. Wolf’s Department’s Reasons for Developing DE Courses

Stakeholders "| Reasons for participating in DE Courses
Students None directly solicited
Faculty Increasing travel demands

Potential for improving courses
Administration Perceived demand by students

Increase the number of students per class

Perceived competition by other college programs offering DE courses
Reduce time and space constraints for students attending college courses
Reduce traffic and parking congestion on campus

Students

In preparation for overseeing the transformation of the course, Dr. Gwendolyn formulated a 12-step program for
implementing the transformation of the course from a lecture-based format to an Internet-based format. She relied heavily on her
TWIGS (tools for web-based instruction: generating structures) concepts, generated from her previous research and experience
designing distance courses, to guide Drs. Wolf and Summerville in reviewing the course materials for suitability in the new
educational medium.

The TWIGS document guided the instructors to design their distance education course to the needs and requirements of the
students by posing a series of questions in a number of different areas. One of the difficulties with the course in question related
to the very different technological skills that students bring to the course: some are technological neophytes and others are
technological experts. In general the students were pursuing their MBAs, in their twenties, worked full-time, and had several
years of “real world” business experience. Some of the students would be of foreign birth and not speak English as their native
language.

Instructors

For approximately five months, Drs. Wolf and Gwendolyn accepted the challenge of designing a web-based course based on
a course that had been traditionally taught in a face-to-face manner. Drs. Wolf and Summerville, acting in their roles of subject
matter experts, carefully reviewed every topic in past course syllabi to determine if the material continued to be necessary and
vital for students in the field to understand and master. They worked with Dr. Summerville to review the content of the course
and make certain each element of the syllabus remained important and relevant given the rapid changes that are taking place in
real-world business environments. Under Dr. Gwendolyn’s guidance, the team reviewed the course syllabus; considered under
what parameters the students would access the Internet and how that might affect their course design; discussed the number and
types of tests that would be used; and reviewed which communication features—synchronous, asynchronous, or both—the course
would incorporate.

The principals agreed to incorporate both synchronous and asynchronous components of distance education. Dr. Gwendolyn
pointed out that too much time devoted to SDE would take away many of the advantages of distance education, in general, by
tethering the students to their computers at certain times. This was especially relevant to the given student population since so
many of them worked full time.
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In the process the course material underwent drastic changes. During this process, they did not take into account the
suitability of the material for distance education delivery, and it fell upon Dr. Gwendolyn to accommodate as much of the content
and style of presentation as possible and to let them know if she believed changes needed to be made to suit the medium.

Design Process

During the last stage of the course development, what I call the Design Process, the content of the course had already been
determined, and the team now focused on how what type of course management software would be used and the graphic design
and style of the web pages. Dr. Gwendolyn proposed three possible options for web course management software: use a pre-
existing, off-the-shelf product such as WebCT or Blackboard.com, design a proprietary, custom-made software, or a hybrid
solution of modifying the commercially available software to best suit Dr. Wolf’s needs. Each option offered strengths and
weaknesses. The commercial software would be the easiest to use, but it would also be the most rigid, forcing any instructor to
utilize preformed templates. The proprietary software would allow instructors nearly unlimited freedom in how their course
materials would be presented and how students would interact with the material, but it would be the most difficult to design,
would be difficult to maintain, and would not allow other faculty members within the department an easy template to copy for
their courses. Dr. Wolf decided to employ the hybrid solution as providing some flexibility but still allowing those within the
department some guiding design prospects.

Dr. Gwendolyn had three main goals for her design principles for the course: (a) accommodate the instructor’s style of
teaching as much as possible; (b) provide a relatively easy to use model for other instructor in Dr. Wolf’s department to emulate
should they decide to transform classes of their own; (c) adhere to standard graphic design principles to maximize ease of reading
of text and viewing of graphics.

Mr. Masterson and Ms. Veritago reviewed Dr. Wolf’s class notes and PowerPoint slides and redesigned them for consistency
of appearance and legibility. These style guides would apply to all documents on the web site. Dr. Wolf was pleased with the
results.

The design team incorporated several features within the web page that Dr. Wolf found useful for this course and for possible
improvements for future courses. They used time-sensitive coding so that answers to assignments and exercises only appeared
after a given date. “Page tracking” offered the possibility of tracking which web pages were utilized by students the most. This
feature offered an indirect measure of which parts of the web site the students found the most useful.

Attempts to have outside evaluators review the web site did not produce as much information as hoped for. Dr. Summerville’s
face-to-face class looked at the course prototype but only provided a small number of comments. Other instructors in other
institutions had agreed to review the website but because of time conflicts only provided very basic comments.

Discussion
As long as I’ve got an TP connection, I’ve got a classroom.
—Dr. Summerville

This stuff will eat you alive—if you let it.
—Dr. Gwendolyn

A number of key themes and issues manifested themselves during the course migration process, and I have grouped them into
two categories: those concerned with unexpected problems and technical difficulties, and those focused on the pedagogical
novelty involved with distance education.

Technical Difficulties

The course displayed far fewer technical problems than either Dr. Gwendolyn or Dr. Wolf imagned—they both expected far
worse and doubted other instructors would be so fortunate. The one major problem of students being kicked off the chat room site
when another student entered continued throughout the term was never resolved. For the next term, Dr. Wolf ported the course
into WebCT, and the problem never recurred.

Instructor Evaluations and Tenure

As with many other universities, Dr. Wolf’s department uses student evaluation of instructors as part of their protocol for
determining academic tenure. His particular department makes use of a series of questions that students rank on a 5point scale,
with one being the lowest score and five the highest score. Dr. Wolf was surprised by the relatively negative student evaluations
he received at the end of the course. His scores averaged 0.5 points lower than his usual scores. While many of these comments
might be attributed to the fact that he was teaching the course for the first time, it is equally possible that many of his low scores
might be attributed to the fact that the students were given a traditional, face-to-face instructor evaluation form to fill out. The
form contained a number of inappropriate questions that might have confused the students or possibly caused them to give less
careful consideration to the process than they might have under different circumstances. For example, Question 4 asks if the
instructor “is accessible to students out of class,” and Question 6 asks if the instructor “speaks in a manner that is easy to
understand.” While only a handful of the 37 questions appearing on the evaluation form might be considered totally irrelevant,
more than one-third of the questions have either little relevance to courses taught at-a-distance or would have to be modified or
clarified in some manner to better accommodate the circumstances involved in the new environment.
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Dr. Gwendolyn’s department, at her university, requires that she use traditional evaluation forms for her online classes, but
she augments that data by asking her students to fill out an evaluation form of her own design. This simple solution might have
salvaged a better review for Dr. Wolf and made the entire experience more rewarding for him.

As a by product of the instructor evaluation disappointment, Dr. Wolf raised the issue of tenure evaluation. As an assistant
professor, Dr. Wolf felt he must keenly focus on areas related to tenure. The department establishes requirements for tenure,
some of which are explicitly recorded and some that are more nebulous and subjective. Since teaching distance education courses
generally requires more effort than traditional courses, yet does not generate extra rewards for that effort, Dr. Wolf decided he no
longer wanted to teach them at this stage in his career. He felt the potential for lower evaluations could not justify the extra effort
involved. Dr. Wolf thought the department should offer bonuses, in the form of release time or other similar benefits, to
instructors offering to teach online.

Intellectual Property Rights

While the debate over who owns the rights to distance education courses rages on in a number of universities (Noble, 1998a),
only one of the principals, Dr. Summerville, voiced any concern over the controversy. Neither Dr. Wolf nor Dr. Gwendolyn
expressed the slightest concern over the matter, but I believe the subject should be discussed and given careful consideration. Al
the present time, the issue may not be that important since most of the instructors involved in distance education pursue distance
education for their own interests and curiosities. However, as the push towards distance education continues, and universities
become more insistent that their instructors offer distance education courses, the matter might not be so benign.

Thus, while the issues of intellectual property rights and ownership have not played a role in the current course
transformation, I believe it is an issue of extreme importance. Future distance education instructors may wish to investigate this
matter when the time comes for their initiation into teaching at-a-distance.

Redefining Time and Space Within a Distance Education Environment

As stated earlier, distance education can be thought of as a set of educational policies and technologies that allow both the
student and instructor to be separated in time, space, or both time and space. The process of transforming this graduate course
involved a number of stages, and many of them related to issues of time and space, either directly or indirectly. While many
might think the boundary between time and space as quite distinct, the two dimensions can actually be considered intertwined.
For example, when a student complains of the requirement of traveling to a local college campus to attend a class, seemingly a
“space” demand, part of the complaint actually embeds the time required for the journey: the actual travel time, time spent
searching for parking, and time spent walking to the classroom building. Thus, just as these two dimensions are mutually linked
in the concept of a space-time continuum in high-level physics, these two attributes appear to be conjoined in the everyday world
as well.

While the official reasons for wanting to transform courses were largely administrative and financial, students and instructors
generally hold other motivations for being involved with distance education, particularly those associated with convenience in
space-time. As mentioned above, older students, or those married with families, often need flexibility while scheduling classes. In
fact, without the option of controlling their course scheduling requirements, they may not be able to take part in degree programs.
But the issues of space-time relating to distance education go beyond simply whether a student can attend a class at a given time.
In addition to simply “showing up,” students have always had to complete homework, exercises, and class projects; participate in
class discussions; and communicate with the instructor and with other students. Most (if not all) of these items will still have to
be successfully navigated in a distance education environment and will be complicated by the constraints of the new medium.

Instructors may have an even more demanding reliance and dependence on space-time issues than do the students. As
reported earlier, instructors in Drs. Wolf and Summerville’s department must travel frequently, often disrupting their teaching
schedules. When Dr. Summerville heard about the amount of time Dr. Gwendolyn spent in reading student communications, he
considered the continuous servicing of the online site a form of “electronic tether.” This seemed quite ironic since one of his main
reasons for exploring distance education courses was the opportunity of breaking the tether of the physical space of the
classroom. (““As long as I’ve got an IP connection, I’ve got a classroom.”) Would distance education simply substitute the time
tether for the space tether rather than eliminating the tether concept altogether?

The issues surrounding the novelty of distance education, for both student and instructor, demonstrated enormous
complexity. Pedagogical matters on how time and space affected the course, on what “interacting” means in a distance education
environment, and the new varieties of limitations and constraints imposed by distance education must be considered by future
distance education instructors.

Preparing Students for Distance Education

While this research project specifically focused on what types of preparations an instructor might need to take into account in
transforming a class, the needs of the student must also be taken into account for any distance education course to be considered
successful. Dr. Gwendolyn often referred to the idea that first-time distance education students were “learning how to be different
types of learners.” Dr. Wolf also commented on how he had lost sight of the students’ sense of being novices with taking distance
education courses during part of his preparations and implementations for some classes.

While the idea of preparing some type of primer or manual for novice distance education students surfaced on a number of
occasions, Dr. Wolf’s team did not prepare or distribute such a manual for the students before the course began. The purpose of
such a document would be to alert the students to some of the differences in taking a distance education course versus traditional
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course, This oversight did not emerge as an issue during the “postmortem” interviews after the course ended, and it only occurred
to me during the write-up phase of the research that there were plans for such a document.

Departments, colleges, or universities desiring to expand their traditional base of students and enter into the world of distance
education might consider publishing and making such documents readily available, even before the class begins. As one example,
Pennsylvania State University’s online program offers online tutorials and suggestions for students to determine if they might be
could candidates for distance education courses as well as ways to prepare for online instruction. Students would perform better if
explicitly told of the different nature of the demands placed on them in these new environments, and it would help any instructors

considering such course transformations, as well.
The new and different learning styles required of students taking distance education courses might be thought of, in some

manner, as different ways of conceptualizing and managing time. Dr. Gwendolyn pointed out that people in our culture possess
an almost innate understanding of what it means to “go to school” in the sense of knowing the requirements of physically going
to the campus, attending class, taking notes, studying for and taking exams, etc. As with all novel ideas, concepts involved in
taking a distance education course will have to become learned, and this must occur over time. Many of these concepts involve
time, for example, remembering to turn on the computer at a certain time (for a synchronous session); remembering to regularly
check the web site for any changes, corrections, or updates; remembering to regularly post to bulletin boards; etc.

Limitations and Constraints in Distance Education Environments

To many educators, distance education offers unparalleled freedom of choices, with untapped or previously unavailable
populations of students taking their courses whenever their schedules allow. However, in preparing this particular course for
teaching at-a-distance, the opposite situation, problems of constraints and limitations, often arose. The first set of constraints
arose because the course was being taught in the summer-shortened semester. Instead of the more luxurious 16-week term, which
might have allowed for a more gradual roll-out of the online course, Dr. Wolf was faced with an 8-week course that immediately
required his students to double up on their weekly lectures and quickly adapt to the new learning medium. The shortened
semester also presented difficulties in setting up the chat room sessions and forced Dr. Wolf to hold both sessions on the same
day. While undertaking a course transformation would be considered trying under even benign circumstances, the difficulties in
scheduling, planning, and preparing a course syllabus were magnified by the limited time available in a shortened semester.
Simply doubling the course meeting time in a semester half the usual length can never guarantee results equal to that of a normal
semester. For example, some courses with large reading requirements may not afford the students ample opportunity to reflect
over what they have read. The extra weeks of a semester might be critical for true understanding of the materials presented.

Dr. Gwendolyn spoke of the time requirement needed for people to adjust to the new expectations and procedures in distance
education courses, for both students and instructors. In this case, a full semester might have also given the students more time to
adjust to the new learning methods and techniques required in distance education environments. If they had been more
comfortable in their new environment, they might have been more generous in their course evaluations.

Even within the structure of a longer term, the freedom promised by distance education must not be regarded as a panacea for
all circumstances. Dr. Gwendolyn recounted an interaction with a student who had been commenting that he took the distance
education course because he thought it would be the best choice to accommodate to his heavy business travel schedule. Instead
he ended up with a course that required a great deal of student input on a regular basis. He thought it was the most restrictive
class he had ever taken rather than the most liberating. Perhaps if he had taken the same distance education course offered by
another professor, he would have been able to travel on business and complete the course without as much difficulty.

As the number and availability of distance education courses increase in the future, the full range of offerings might one day
rival those available with traditional classes. Perhaps the description of a particular distance education course might include the
type of information that would have aided the student in the example above and that type of unexpected difficulty might be
avoided.

Other constraints revolved around the discussion of technological access to the Intemet. Drs. Wolf and Summerville wanted
to include some types of video clip formats for their course, but using video required high-speed Internet access, which was not
available to most students. They had to make certain that any features incorporated into their web pages could accommodate the
lowest common denominator of access, which amounted to using a modem set at 30 kps (kilobytes per second). Using such a
slow value of 30 kps as a general standard might surprise some readers, since the vast majority of people have access to 56 kps
modems. A number of smaller calling areas, however, still limit access to 28.8 kps, and 30 kps was taken as an average. As forms
of high-speed access become more readily available, this constraint will be lifted.

Relevance of Andragogy and Change Theory in Distance Education

Early in the research process, I proposed that Malcolm Knowles’s (1977, 1980, 1984) theory of andragogy might provide the
most reasonable theory to frame this case study research. Dr. Wolf, based on this distance education class experience and with
those of past classes, confirmed the majority of Knowles’s description of the adult leamner. Knowles’s last assumption concerns
motivation for learning, and in this case, Dr. Wolf’s students did not adhere strictly to an adragological framework. Knowles
presumed that internal motivational forces of self-esteem, self-actualization, and recognition would provide greater incentives
than the external motivators of job success and financial reward. This might reflect Knowles’s work environment while he was
developing his theories, in that he was in largely involved with what would be called today “continuing education.” For the
course involved in this research, while internal motivators played an active role, most of the students were driven by external,
career factors. A
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While Knowles’s theory of andragogy may not be the best available theory to study and investigate distance education,
another possible candidate might exist: change theory. In his 1999 address at Northwestern State University of Louisiana, Fuller
addressed the need for considering a new cultural transformation and reeducation of adherents for distance education to succeed
(Fuller, 1999). Relying on two notable historians of science, Thomas Kuhn and Kurt Lewin, Fuller proposed ideas for effecting
systemic change in educational institutions noted for gradualism and continuous change.

Fuller believed that the role of technology had less to do with the curriculum of a subject taught online than did the actual
underlying culture that taught online. He did, however, acknowledge the new role technology played between “instructor and
instruction,” and realized the differences among all participants in the new era of distance education, including trust between
instructors and administrators:

The commitment to distance education, as a new paradigm of instruction, requires a commitment to understanding the rules of instruction
differently within the new dispensation. It requires commitment on the part of the faculty and institution, and implies a willingness to reveal
much—perhaps to risk much—on the part of the faculty members participating in the project. (p. 5)

Reigeluth and Garfinkle (1994) also addressed the issue of systemic change within educational systems. They stressed the
needs for seeking out new ways of thinking in battling the problems facing education. They also voiced concern over the
intricacy that incorporating systemic thinking involves:

Systemic thinking is also difficult. It requires keeping many aspects of the problem set in your head at one time. It is a community

activity, not an individual one, with all the requisite challenges of any group task. Like design, system thinking demands persistence, because
to think systemically means to constantly reflect back to previous assumptions, and to be flexible enough to change thinking that has been
agreed upon previously. (p. v)

Flexibility appears to be a common theme among all researchers. Fuller embraced Lewin’s theory of reeducation in the sense
that basic human behaviors must change, and these changes cannot be gradual, whether in learning or training settings. For
Lewin, reeducation involves a three step pattern by which old behaviors “unfreeze,” change occurs, and the new behaviors
“refreeze.” This can only occur in a safe environment.

Dr. Wolf’s experiences allude to the required safe environment for novice distance education instructors. In some sense, he
trusted the departmental administrators to make allowances for his first venture into teaching at-a-distance. While he did not
specifically mention how the department responded to his lower student evaluations, his decision to opt out of teaching future
distance education courses appear to indicate they did not immediately allay his fears about how those evaluations might affect
his position within the department.

While the changes between student and instructor may be the most obvious, perhaps more important are the changes required
between the instructors and the administration (or institution, as Fuller wrote). Fuller concludes his speech with the following
challenge:

Distance education requires a thoroughgoing change in the classroom and the campus. In some ways, the computers are the
least of the revolution. The fundamental relationship among professor, the learner, and the institutions of higher learning are all
on the line today. New models of classroom instruction are everywhere. It’s time to test new ways that scholars can prepare
themselves—to prepare each other and their institutions—to thrive in the new world. (p. 11)

Concluding Remarks

This study presented the experiences of one group of instructors as they transformed a traditional, face-to-face course to an
Internet-based, distance education course. I tried to present as detailed and “thick” a description of the process as possible so that
others interested in the prospect of transforming their own courses might understand the process as completely as possible. In the
process, I uncovered a number of themes and concepts that [ believe transcend the issues of this single case study and would be
relevant to all distance education instructors.

By its very nature, distance education distorts and amplifies differences in the concepts of time and space. Nearly all of the
key themes and concepts examined during this research reflected relationships of how people either reacted to or planned to
account for variations in these two dimensions when compared to traditional, lecture-based education. Attending class;
communicating, both in class as well as outside of class; compensating for the loss of verbal and nonverbal cues and body
language; and the general issues relating to constraints and limitations within the confines of distance education can be attributed
to these key concepts.

At the outset of this undertaking, I originally thought that Knowles’s theory of andragogy would be the most suitable
theoretical framework to support this research. I now do not believe this original assessment to be accurate. I think an
investigation of change theory as applied in educational environments might be a much better framework for understanding the
different processes that concurrently take place at the time of transition from traditional modes of instruction to distance
educational practices.

All educators should be aware of the changes taking place in distance education, if not for their immediate teaching efforts,
then for the necessity of observing the changes affecting their communities. A case study, no matter how thorough, can never
hope to capture the ultimate answer of any research question—it can only hope to accurately portray what occurred in this one
instance. I hope that this research effort will motivate and inform other novice instructors interested in using distance education in
their teaching efforts. Additional research into the discovery of the best methods for transforming and adapting to this new
environment must be forthcoming among all stakeholders in higher education.
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Scaffolding Students’ Problem-Solving Processes on an Ill-Structured Task
Using Question Prompts and Peer Interactions
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Abstract

This study examines the use of question prompts and peer interactions as scaffolding strategies to help undergraduate
students with their problem-solving processes on an ill-structured task. The mixed research method, combining both
experimental and comparative multiple-case studies, were used 1o study the outcomes as well as the processes of students’
problem-solving activities in terms of problem representation, developing solutions, constructing argumentation, and monitoring
and evaluation. The result of the experimental study showed that the students working with peers and also receiving question
prompts (PQ) significantly outperformed the other treatment groups, that is, individuals with question prompts (IQ), individuals
without question prompts (IC), and peers without question prompts (PC). At the same time, though the students in the IQ group
did less well than the PQ group in the process of problem representation, they significantly outperformed the PC and the IC
groups in the processes of problem representation, justifications, and monitoring and evaluation. There were no significant
differences between the PC and the IC groups in any of the four problem-solving processes. It appeared that question prompts
were a superior scaffolding strategy over peer interactions in supporting students’ ill-structured problem-solving processes.
However, the comparative, multiple case studies revealed the complexity of the peer interaction context and the relationship
berween question prompts and peer interactions. While this study confirms previous findings on the effectiveness of question
prompts in facilitating students’ cognition and metacognition, it also indicates the benefits of peer interactions, which were
contingent upon group members’ active and productive engagement, that is, questioning, explaining, elaborating and providing
Sfeedback among peers. The study implies that, in order for students to gain full benefits from peer interactions, the peer
interaction process itself need to be scaffolded, especially when students were novice problem solvers; and question prompts,
through expert modeling, may serve to facilitate this process.

Problem Statement

Complex, real-world problem solving is an essential component of learning. Based on previous research (e. g., Bransford,
Brown, & Cocking, 2000; Bransford & Stein, 1993; Jonassen, 1997), engaging students in complex, ill-structured problem-
solving tasks not only helps them to apply knowledge in real-world situations, but also to facilitate knowledge transfer.
However, previous research has also pointed to students' deficiencies in problem-solving skills, for instance, failing to apply
knowledge learned in one context to another, especially when solving problems on ill-structured tasks (Gick and Holyoak, 1980;
Gick, 1986). While students’ difficulties in problem solving are partly attributed to misconceptions or shallow conceptions of
domain knowledge (P. J. Feltovich, Spiro, Coulson, & J. Feltovich, 1996), they are, to a greater extent, due to a lack of
metacognitive knowledge (Brown, 1987).

Therefore, it follows that supports should be provided to students during problem solving in cognition and metacognition
through various scaffolding strategies, such as coaching through prompts (Scardamalia, Bereiter, & Steinbach, 1984;
Scardamalia, Bereiter, McLean, Swallow, & Woodruff, 1989; Schoenfeld, 1985; King, 1992), modeling through reciprocal
teaching or peer-regulated learning (e.g., Palincsar & Brown, 1984; Palincsar, Brown, & Martin, 1987), and guiding students to
self-generate questions (King, 1991). These strategies were found to be effective in fostering comprehension, monitoring
cognitive thinking, facilitating general problem solving (e.g., Palincsar & Brown, 1984; Scardamalia et al., 1989), and supporting
reflective thinking (Lin, Hmelo, Kinzer, & Secules, 1999).

Purpose of the Study

The purpose of the study was to investigate the effects of question prompts and peer interactions in scaffolding undergraduate
students' problem-solving processes on an ill-structured task. Although these two strategies had been studied in previous
research, few studies had been conducted on their use to support students’ ill-structured problem solving. Hence, this study was
focused on the effects of question prompts and peer interactions in scaffolding students' problem-solving processes on an ill-
structured task, especially in problem representation, solution, justifications, and monitoring and evaluation, which characterize
the major processes of ill-structured problem solving according to previous research (e.g., Sinnott, 1989; Voss, 1988; Voss and
Post, 1988). It is hoped that the findings of this research can be applied in computer-based and web-based instructional design, in
the context of both distance education and classroom instruction.
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This study specifically addressed the following questions:

Question 1. Does the use of question prompts have an effect on students' problem solving on an ill-structured task in problem
representation, solution development, justification, and monitoring and evaluation of solutions?

Question 2. Does the use of peer interaction have an effect on students' problem solving on an ill-structured task in problem
representation solution development, justification, and monitoring and evaluation of solutions?

Question 3. Does the use of question prompts combined with peer interaction have an effect on students' problem solving on
an ill-structured task in problem representation, solution development, justification, and monitoring and evaluation of solutions?

Question 4. How does the use of question prompts influence students' cognition and metacognition in the process of
developing solutions to ill-structured problems?

Question 5. How does the use of peer interactions influence students' cognition and metacognition in the process of
developing solutions to ill-structured problems?

Operational Definitions

In this study, question prompts refer to a set of static questions, both content-specific and metacognitive types, which were
generated by the content domain experts and were designed to facilitate cognition and metacognition and guide students through
problem-solving processes. They were related to a problem-solving task which students were engaged in. For example, “What
are the parts of the problem?” was intended to provide cues to students, activate their prior-knowledge, and lead them to represent
the problem. When prompted to reflect on their solutions, students were asked “How do I justify this specific system design? If
develop a web-based solution, for example, can I explain why T took that approach?” The question prompts were delivered
through the web, which students had access to while working in a computer laboratory.

Peer interactions are defined as verbal interactions of students working together in small groups of three or four to engage in
a task of ill-structured problem solving. Students were expected to engage in a problem-solving task, actively interact with each
other to negotiate meanings, to help each other construct meanings, and collaboratively develop solutions to a problem.
Although they may have different abilities, skills and background experiences, they were not assigned specific roles.

Method

Participants

115 undergraduate students were recruited from three class sections of an introductory course in Information Sciences and
Technology (IST) at a major university in the United States to participate in the experimental study, and 19 of them also
participated in the comparative, multiple-case studies. The course was designed not only to introduce basic concepts and provide
an overview of information sciences and technology, but also to incorporate collaborative learning and problem-solving
experiences. It consisted of two lectures and one laboratory session each week. The 75-minute lecture session was held by a
professor. The 115-minute laboratory session was conducted by a teaching assistant. The primary purpose of the lab was to
provide hands-on experience in information sciences and technology and develop technology skills as well as problem-solving
and collaboration skills. There were two teaching assistants attached to the three class sections, with the principal investigator
being one of them. All the three class sections shared a common curriculum and a core textbook, and the three professors and the
two teaching assistants were considered equivalent in terms of their expertise and teaching experience. Due to the relative large
size of the class (about 50 students in each class section), the class web site was used as a supplementary delivery medium to
foster classroom instruction and monitor laboratory activities. The students were often required to work in teams to complete a
course project or laboratory tasks.

Design

A mixed study design, combining an experimental study with comparative, multiple-case studies, was applied. According to
Greene, Caracelli, and Graham (1989), mixed study methods help a researcher to seck triangulation of the results from different
data sources, examine overlapping and different facets of a phenomenon, discover paradoxes, contradictions, and fresh
perspectives, and expand the scope and breadth of a study. The experimental study, designed to answer research questions 1-3,
was conducted to measure the students’ problem-solving outcomes on an ill-structured task in the four problem-solving processes:
problem representation, solutions, justifications, and monitoring and evaluation, and in four different treatment conditions:
individuals with question prompts (IQ), individuals without question prompts (IC), peers with question prompts (PQ), and peers
without question prompts (PC). The comparative, multiple-case studies, through observation, nterviews, and think-aloud
protocols, were carried out to gain insights into students' problem-solving processes, especially their cognition and
metacognition, as influenced by question prompts or peer interactions. The case studies were expected to seek explanations to
research questions 4-5.

The Quasi-Experimental Study
As the experimental study was integrated into the curriculum and carried out in a natural classroom setting, the participants
were assigned to different treatment groups as intact groups. From Questions 1-3 the following hypotheses were generated:
1. Students working individually and also receiving question prompts will demonstrate better problem-solving skills on an
ill-structured task than their counterparts who did not receive the question prompts in (a) problem representation, (b)
developing solutions, (c) making justifications and (d) monitoring and evaluating solutions.
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2. Students working with peers, with or without question prompts, will demonstrate better problem-solving skills on an
ill-structured task than students working individually, with or without question prompts, in (a) problem representation,
(b) developing solutions, (c) making justifications, and (d) monitoring and evaluating solutions.

3. Students working with peers but also receiving question prompts will demonstrate better problem-solving skills on an
ill-structured task than all the other treatment groups (PC, 1Q, and IC) in (a) problem representation, (b) developing
solutions, (c) making justifications, and (d) monitoring and evaluating solutions.

The participants of the four different conditions were given the same task to solve during a 115-minute laboratory session.

The task presented an authentic scenario (Table 1) concerning the content domain of IST, which required students to develop a
solution report to the problem presented.

Table 1. The ill-structured problem-solving task

Many customers complain that they have difficulty finding items in a large store. This problem especmlly affects
college students, who ofien have very little time for shopping. Since students are major customers in this small
college town, the manager of a local major store has hired you (or your team) as a consultant to propose IT-based
solutions to the problem. Your task is to make suggestions about the features to be included in a new information
system. As part of this, you are to develop a simple model illustrating your proposed system. Based on the findings
of a survey, the proposed information system should be able to help customers fnd items quickly, to present an
overall view of all the items on a shelf and an aisle, and to map out the shortest route for getting all the items a
customer needs to purchase. There may be some other important factors you may need to consider.

The participants who were assigned to the Question-Prompt conditions (PQ and 1Q) received question prompts at the same
time as they received the problem-solving task. The question prompts consisted of 10 question prompts categorized into four
types of prompts:

a)  Problem Representation Prompts: What is the problem?

b)  Problem Solution Prompts: How do I solve the problem?

c) Justification Prompts: What are the reasons for...?

d)  Monitoring and Evaluation Prompts: Am I on the right track?

There are a number of questions in each category of question prompts, as illustrated in Table 2:

Table 2 The justification prompts
What are the reasons for my proposed solution?
. How would I justify this specific system design. For example, if I develop a web-based solution, can I
explain why I took that approach?
. Do I have evidence to support my solution (i.e., the specific IT system I have proposed)? What is the chain
of my reasoning to support my solution?

The problem-solving reports were evaluated based on a judgmental rubric system to measure the four problem-solving
processes by the principal researcher and another two raters. The interrater consistency was reached to ensure the reliability of
the evaluation. A multivariate analysis of variance (MANOVA) (Stevens, 1986) was employed to analyze the relationships
between question prompts and the four problem-solving processes, and between peer interactions and the four problem-solving
processes across the four different conditions. As the MANOVA result was statistically significant, the univariate (ANOVA)
results were examined for each dependent variable. For the significant univariate results, post hoc comparisons were performed
to identify where the differences resided.

The Comparative, Multiple-Case Studies

Eight cases were studied. Four individuals, with two from the IQ and two from the IC condition, were selected for think-
aloud protocols, which were conducted when each of them was engaged in the problem-solving task. In addition, observations
and interviews were conducted on four selected groups to gather data about their problem-solving processes, two groups from the
PQ and two groups from the PC condition. The multiple cases were analyzed for the purpose of theoretical replication, which
either (a) predicts similar results or (b) produces contrasting results but for predictable reasons (Yin, 1989).

Miles and Huberman's (1994) data analysis model, which involves three subprocesses--data reduction, data display and
conclusion drawing and verification, was used to guide the qualitative data analysis. The data analysis primarily consisted of the
following steps: reading and jotting marginal notes on the transcripts; identifying patterns and labeling concepts; organizing
labeled concepts into a data display matrix, identifying themes and drawing conclusions. The focus of the analysis was on cross-
case comparisons viewed from different dimensions: the four ill-structured problem-solving processes and the effects of question
prompts and peer interactions on cognitive thinking and metacognitive skills.

Results

The Quantitative Results
The results of multivariate analysis of variance showed overall differences for the treatment effect and the four dependent
variables of problem-solving processes. The MANOVA results were statistically significant (F = 4.025, p< .001). Further, the
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results of the univariate ANOVA tests indicated that there were significant statistical differences in all the four dependent
variables, with an F ratio of 20.43, 8.27, 11.26 and 7.21 respectively (p <.001). Table 3 is a summary of post hoc Scheffe mean
comparison. It shows several statistical mean differences among the four treatment conditions in the four dependent variables.
Table 4 summarizes the descriptive statistics for the dependent variables by treatment groups. It displays means and standard
deviations of different treatment groups by the four dependent variables. As each dependent variable has a different subtotal of
scaled points, percentage was used to create a common basis for comparison of means among the four dependent variables.

Table 3 Summary of post hoc Scheffe comparison

Dependent Variable
Representing Developing Making Monitoring and
Problem Solutions Justifications Evaluation
Mean Mean Mean Mean
Comparison Group Difference (%) Difference (%) Difference (%) Difference (%)
Peer Question (PQ)
vs. 35,9* 20.3* 33.7* 35.6*
Peer Control (PC) (PQ > PC) (PQ >PC) (PQ>PC) (PQ > PC)
Peer Question (PQ)
Vs, 17.6*
Individual Question (IQ) (PQ>1Q) 11.8 7.7 1.5
Peer Question (PQ)
vs. 39.8* 21.3* 27.3* 34.8*
Individual Control (IC) (PQ>1C) (PQ>IC) (PQ>10) (PQ>1IC)
Peer Control (PC)
vs. -18.3* -8.5 -25.9* -34.0*
Individual Question (IQ) (PC<IQ) (PC<IQ) (PC<1Q)
Peer Control (PC)
vs.
Individual Control (IC) 39 1.0 -6.3 -0.8
Individual Question (IQ)
vs. 22.2* 9.5 19.6* 33.2*
Individual Control (IC) (IQ>1C) (1IQ>1C) (IQ>1C)

Note.
a)  The mean difference shown in this table is the subtraction of the second condition (on the lower line) from the first
condition for example, 35.9 (Mean Difference for Problem Representation) = PQ - PC.
b)  Mean difference (%) is calculated using the values which appear in Table 4.
¢)  (%). The mean difference is converted into percentage in order to create a common basis for mean comparison, as the
subtotals for the four dependent variables are different.
d)  *. The mean difference is significant at the .05 level.

Table 4 Descriptive statistics for each dependent variable by treatment group

Treatment Group
Peer Question Peer Control Individual Question Individual Control
(PQ) (PC) (IQ) (IC)
Dependent (N=13) (N=11) (N=15) (N=16)
Variables Mean% SD% | Mean% SD% Mean% SD% Mean % SD %
Representing )
Problem 62.3 17.4 26.4 15.7 44.7 15.5 22.5 11.3
Developing
Solutions 88.5 11.9 68.2 17.1 76.7 10.4 67.2 11.1
Making
Justifications 79.1 18.1 45.5 12.5 71.4 17.1 51.8 18.7
Monitoring and
Evaluation 61.5 31.1 25.9 246 60.0 30.2 26.8 227
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As it can be seen from Table 3 and Table 4, The statistical results generally confirm Hypothesis 1, showing that students
working individually and also receiving question prompts (IQ) demonstrated higher problem-solving skills on an ill-structured
task than the individuals who did not receive the question prompts (IC) in (a) problem representation, (c) making justifications,
and (d) monitoring and evaluating solutions. However, the 1Q group did not perform significantly better than IC group in (b)
developing solutions.

The statistical results only partially support Hypothesis 2. Students working with peers and also receiving question prompts
(PQ) outperformed those working individually and without question prompts (IC) in all the four problem-solving processes.
They also outperformed those working individually and also receiving question prompts (IQ) in (a) problem representation.
However, no significant differences were found in any of the four problem-solving processes between the PC and IC groups. On
the contrary, students working individually but receiving question prompts did significantly better than students working with
peers but without question prompts in three processes: (a) problem representation, (c) making justifications, and (d) monitoring
and evaluating solutions.

In testing Hypothesis 3, students working with peers and also receiving question prompts (PQ) demonstrated better problem-
solving skills than the students in the other conditions (PC, 1Q, and IC) in (a) problem representation. In (b) developing
solutions, (c) making justifications, and (d) monitoring and evaluating solutions, students in the PQ condition did significantly
better than those in the PC and the IC condition, though not than those in the 1Q group.

The Qualitative Findings

The effect of question prompts. The cross-case qualitative analysis revealed that the question prompts supported students'
cognition and metacognition through directing attention to their problem-solving processes, articulating thoughts, and providing
guidelines. First, question prompts served as a “reminder” to direct the students’ attention to some important information they
might not have thought about. They helped students to represent the problem, make connections between different factors and
constraints and link to the solutions. In addition, the question prompts also led the students to think about alternative solutions
and the viability of their solutions. A group of students who failed to use the question prompts and thus failed to think about all
the possibilities and alternative solutions indicated the important functions of question prompts. Second, it was observed that
question prompts reminded the students to state their reasons and construct arguments for their proposed solutions. Third,
students mentioned that the question prompts were useful to help them organize their thinking and break down the problem into
small steps. Therefore, the question prompts may have served as expert modeling to support students' cognitive and
metacognitive thinking by guiding problem representation, metacognition, and the justification process.

The effect of peer interactions. The comparative case studies indicated that the greatest advantages of peer interactions lie in
building upon each other’s ideas, questioning and providing feedback, providing multiple perspectives, and benefiting from
distributed knowledge. Those attributes influenced students' cognitive thinking and metacognitive knowledge. It was observed
in all the cases that when peers worked together, they typically started the problem-solving processes by brainstorming ideas,
which were presented in the form of questions or suggestions, such as “How about...?”” and “What do you think...?”. Then, an
initial idea got further developed. It was also observed that during peer interactions, students asked questions, offered
suggestions, elaborated thinking and provided feedback. Thus, peer interactions created an opportunity to ask, clarify, explain,
and elaborate. The great advantages of peer interactions, as the participants consistently pointed out in their interviews, were the
multiple perspectives and different expertise different individuals brought to the problem-solving processes.

Discussion ‘

Here is a summary of answers to research questions 1 —5:

1. Question prompts had a significantly positive effect overall on students' problem-solving processes on an ill-structured
task, specifically in (a) problem representation, (c) making justifications and (d) monitoring and evaluating solutions.

2. The use of peer interactions had a partially positive effect on students' problem solving processes on an ill-structured
task in that, the students in the PQ condition significantly outperformed those in the IC condition in all the problem-
solving processes and the IQ condition in problem representation; whereas the students in the PC condition did not
perform significantly better than those in the IQ or the IC condition in any of the problem solving processes.

3.  In comparison with the separate use of question prompts and of peer interactions, the combination of question prompts
with peer interactions showed the greatest positive effect overall on students' problem-solving processes on an ill-
structured task.

4. In the process of developing solutions to ill-structured problems, question prompts influenced students' cognition and
metacognition by (a) directing attention, (b) articulating thoughts, and (c) providing guidelines for problem solving.

5. In the process of developing solutions to ill-structured problems, peer interactions influenced students' cognition and
metacognition by (a) building upon each other's ideas, (b) questioning and providing feedback, (¢) providing multiple
perspectives and (d) distributing cognition.

The result of the experimental study showed that the students working with peers and question prompts (PQ) significantly
outperformed the other treatment groups, especially the students without question prompts (either working individually or with
peers), in all the four problem-solving processes. At the same time, the students working individually and with question prompts,
though they did less well than the PQ group in problem representation, significantly outperformed the PC and IC groups in
problem representation, justifications, and monitoring and evaluation. There were no significant differences between the PC and
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the IC groups in any of the four problem-solving processes. It appeared that question prompts were a superior scaffolding
strategy over peer interactions in supporting students’ problem solving on an ill-structured task. However, the comparative,
multiple case studies revealed the complexity of the peer interaction context and the relationship between question prompts and
peer interactions. While this study confirmed the findings of previous research on the effectiveness of question prompts in
facilitating students’ cognition and metacognition, it also showed the benefits of peer interactions, which were contingent upon
group members’ active and productive engagement in peer interactions, that is, questioning, explaining, elaborating and
providing feedback among peers. The findings supported Webb's (1989) research on the learning conditions for group
collaboration.

The study implies that, in order for students to gain full benefits from peer interactions, the peer interaction process itself
need to be scaffolded, especially when students were novice learners in problem solving; and question prompts, through expert
modeling, may serve to facilitate this process. Further research is suggested to examine the transfer effect of question prompts on
students' self-generated questions if students are provided with similar question prompts over a period of time and if their
improved skills in self-generated questions during problem solving will facilitate them to solve an ill-structured problem. More
research efforts are also needed to examine group dynamics when investigating the role of peer interactions in scaffolding ill-
structured problem solving. Group dynamics involve many aspects, including peer learning approaches, peer interaction patterns,
students' perception and motivation about peer learning, any of which may have an impact on students’ problem-solving
performance.
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Using a Video Split-Screen Technique to Evaluate Streaming Instructional
Videos

William J. Gibbs
Ronan S. Bernas
Steven A. McCann
Eastern Illinois University

Abstract

The Media Center at Eastern Illinois University developed and streamed on the Internet 26 short (1-5 minutes) instructional
videos about WebCT that illustrated specific functions, including logging-in, changing a password, and using chat. This study
observed trainees using and reacting to selections of these videos. It set out to assess attitudes toward the quality of online videos
and to identify perceptions trainees had about the video's impact on their learning. A secondary aim of the study was to evaluate
the potential of a video-split-screen technique for making observations of trainees during training.

Trainees responded positively to the video training and the mode of delivery. They also perceived their learning to have been
positively impacted as a result of it. As an observation tool, the video-splirscreen technique was useful and it yielded much data
in multiple media formats.

Instructional video training as presented in this paper appears to be a viable WebCT resource. An extensive development
effort was not needed to produce a worthwhile product that is easily modified and updated. These facts coupled with trainees’
positive reactions suggest that this instructional modality can be an effective supplement to face-to-face training.

Introduction

In 1997, the Media Center at Eastern Illinois University embarked on a technology training initiative aimed at improving
faculty members’ ability to effectively and appropriately utilize and integrate computer technology into the teaching and learning
process. To foster faculty members’ willingness to invest in using technology , the initiative provided services in three key areas.
First, technical support services addressed software and hardware problems. For instance, an instructor having difficulty with
HTML coding or a specific software application could call the Center for assistance. Second, the Center developed courseware
applications as well as materials to support classes, including Web sites and CD-ROM materials. Third, the Center offered a
number of faculty development activities, such as hands-on training workshops, informational sessions/demonstrations, and
computer-based tutorials. In this paper, the authors limit the discussion of the initiative to the area of faculty (technology)
development.

Subsequent to the implementation of the initiative the University adopted WebCT as its Web-based course development
platform. WebCT is a development tool that enables instructors to create and distribute on-line class materials, or entire online
courses. The University administration charged the Media Center with formulating a WebCT training program, as part of it
existing training initiative. The program was to introduce the software to faculty and teach them how to use it for instructional
and learning purposes.

The Center’s staff delivered WebCT training primarily through face-to-face workshops that were 23 hours in length.
Throughout each academic semester, they offered over 40 workshops on the following topics:

e  WebCT basics: An Introduction to WebCT

e  Using WebCT Communication Tools

e  Using WebCT Quiz Modules

e  Using WebCT Student Management )

e  Using WebCT File Manager, Course Content, Calendar
Several open sessions were also offered in which the staff presented no formal instruction but assisted faculty with developing
content in WebCT.

Streaming Training Content
While the WebCT trainers successfully offered numerous workshops at varying times throughout the semester to

accommodate faculty schedules, they observed three shortcomings with the workshop approach. First, despite the availability of
sessions, class scheduling conflicts prevented some faculty from attending. Second, faculty indicated that the timing of the
workshops did not coincide with the time they allocated for development. For example, one individual commented that while he
attended a workshop in October, he was unable to do any WebCT development until the end of the semester, at which time, he
thought his familiarity with the program would wane. Third, in many ways, the workshops did not support individual work habits
or needs. Trainers offered all sessions during normal work hours and training was general in nature so that it accommodated the
greatest number of participants. As a result, an individual working outside normal business hours could not call on the expertise
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of a trainer and was therefore left to his/her own resources to solve a problem. Moreover, individuals with specific WebCT needs
or questions were difficult to accommodate during workshops, and the trainers observed that many of these unique needs were
unmet.

The aforementioned issues associated with the workshop format prompted the Media Center staff to explore alternative
training delivery modalities, one of which being streaming video training. Two staff instructional technologists developed 26
short (1-5 minutes) instructional videos about WebCT that illustrated specific functions, including logging-in, changing a
password, and using chat. While the videos were general to WebCT, they contained information specific to Eastern Illinois
University, such as how to access a WebCT course from the university home page or how to obtain a WebCT account. The
technologists used a screen capturing utility (Snaglt) to record the WebCT screens, and they narrated while performing program
functions (see Figure 1).
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Figure 1. WebCT Video Played in a Web Browser

The approach did not require many hours of development, an important criterion of the technologists. Time constraints prohibited
these individuals from spending exceedingly long periods of time developing the videos. Moreover, the changing nature of the
WebCT software with updated versions, etc. necessitated a short development cycle.

Developing the WebCT Training Videos

As mentioned, the instructional technologists used the Snaglt software utility to capture computer video screens and audio
narration simultaneously. The program records the video and audio into a single Avi file, which is commonly used in Windows-
based PC’s.
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The recordings produced large file sizes that could not be streamed on the Internet and so the Avi files were converted to a
QuickTime format. QuickTime was chosen because the Media Center owned a QuickTime streaming server. The accepted
industry standard for converting audio and video files with the least possible quality loss (or generation loss) is Terran
Corporation’s Media Cleaner Pro. Version 5 of the software is called Cleaner. Cleaner and QuickTime Pro both encode
miscellaneous QuickTime and streaming QuickTime files with constant bit-rate encoding using several different types of
compression schemes.

Compressing video causes the video to shrink in size. Instead of encoding each frame of video with the entire contents of that
frame, only the changes from frame to frame are encoded. In addition, if colors in an area of the video are similar, a single byte of
information representing the entire area is used resulting in smaller file size. Smaller video files and lower data rates enable the
video to be streamed more easily over the Internet and to be viewed on dated computers.

The Media Center also purchased a plug-in for Media Cleaner Pro called Sorenson Developer edition. In order to encode a
QuickTime movie with variable bit-rate encoding the plug-in is required. Variable bit-rate encoding allows the bit-rate to vary as
the file requires bytes resulting in higher quality video at a low average bit-rate. Constant bit-rate provides predictable data rates,
but produces video of poorer quality.

Typically, the largest video frame size that can be streamed over the Intemet or a very fast connection (e.g., T-1 or faster) is
320 X 240 with 10 frames per-second. Since the size of the WebCT videos was approximately 640 X 400, a compromise was
achieved by decreasing the frame rate. To obtain the same data rate, one can increase frame size while decreasing frame rate or
vice versa. Since the motion on the screen was mainly mouse movement and Web page scrolling, the file frame rate was
decreased to 4 frames per-second.

After the files were processed by Cleaner 5, they were copied to the QuickTime server. The developers used a program called
Make Reference Movie to create small QuickTime files (approximately 4K) that were placed on the university’s web server
along with HTML documents that linked to the videos.

Purpose

In the researchers’ view, delivering the videos in a Web-based hypermedia environment was unique, and it presented a
number of issues that needed careful examination. As a result, they set out to examine how trainees would use and react to the
instructional videos. Specifically, the researchers set out to:

1. assess trainees’ attitudes about the quality of the online instructional videos used in the project and the method by
which they were delivered;
2. identify trainees’ perceptions about the effectiveness of the videos to fostering their learning.

A secondary aim of the study was to evaluate the potential of a video split-screen technique for observing the processes (e.g.,
performance tasks/work behaviors) trainees engage in while using the instructional videos.

Method

Hypermedia, characterized by an arrangement of nodes and links, provides non-sequential access to mediated content
(Kumar, Helgeson & White, 1994). These informationally rich and flexible user-centered designs add complexity to the study of
how users interact with a system (Gay & Mazur, 1993). Some evaluation approaches promote a holistic orientation (Winograd &
Flores, 1986) using qualitative methods (Card, Moran & Newell, 1983) and multiple data collection instruments (Marchionini,
1990). Instruments for monitoring human-computer interactions often allow for the compilation of data in visual (video,
photographic), textual, and auditory form. :

In accordance with a more qualitative approach to evaluation, the researchers used a video-split-screen recording technique to
monitor how trainees used the instructional videos. A video camera recorded trainees as they used the software. Simultaneously,
a scan converter converted the computer screen output to a video/NTSC signal. Both signals (trainee and computer screen) were
sent to a video effects generator and combined into one image, which allowed the researchers to observe the computer screen,
including mouse movements, object (e.g., buttons, links, etc.) selections, and web page changes simultaneously with trainees’
behavior (see Figure 2).
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video of computer.screen

Video of subject

Mixed video signals sent to video recorder

Computer and_\ltidgo signals mixed

N

§ Computer, microphone, audio speakers

Figure 2. Video Split-screen Recording Process

Materials

The researchers created a web site that provided an overview of the study and instructions for completing it. They chose 11
of the 26 instructional videos for review because the selected videos represented fundamental WebCT components. Video topics
included:

e Logging into WebCT

Modifying headers and footers
Communication Tools Overview Part 1
Communication Tools Overview Part 2
WebCT Mail Overview

Sending Mail through WebCT

Using Bulletin Boards Part |

Using Bulletin Boards Part 2

Using Bulletin Boards Part 3

Starting Chat

Using Chat

Prior to beginning the study, trainees completed a pre-usability survey that assessed their familiarity with various WebCT
components. Trainees rated their familiarity on a 7point scale from | (Completely Unfamiliar) to 7 (Very Familiar). They
viewed each of the |1 videos, in any order of preference. After viewing each video, trainees practiced the WebCT function or
component they just viewed. When practicing, the researchers asked them to think aloud or verbalize what was going through
their minds. After practicing, trainees completed a short WebCT Function survey, which presented 7 attitudinal statements to be
rated from 1 (Strongly Disagree) to 7 (Strongly Agree). Once trainees watched all 11 videos, practiced them, and completed their
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respective function surveys, they received a post-usability survey that presented identical questions to those of the pre-usability

survey. It took each trainee approximately two hours to complete the study.

The five trainees who completed all evaluation tasks were undergraduate students employed at the Media Center. Most

indicated that they were computer familiar but had little or no experience with WebCT.

Results

Table | shows how familiar the trainees were of the WebCT components before and after the video training. The higher the
average rating, the more familiar the trainees were with the specific component (the scale ranges from 1 to 7). Separate t-tests for
dependent or paired means were conducted for each WebCT component. At a significance level of .05, results indicate that the
trainees became significantly more familiar with the components after the video training. Table 1 also shows that the trainees
were slightly familiar with the WebCT in general and with logging into the WebCT before the training, but were completely

unfamiliar with the specific WebCT components.

WebCT Component Before Video Training After Video Training
WebCT in general 2.60 5.60
Logging into WebCT 3.60 6.80
Changing WebCT password 1.80 5.20
Modifying header/footer on the WebCT 1.40 7.00
homepage
Reading a message in a WebCT discussion 1.40 580
forum
:’ostmg a message to a WebCT discussion 140 580
orum
Reading a message with WebCT email 1.40 6.40
Posting a message with WebCT email 1.40 6.40
Accessing WebCT chat rooms 1.40 6.40
Using WebCT chat rooms 1.40 6.40

Table 1. Familiarity with WebCT'’s Components Before and After the Video Training

The trainees’ evaluations of the eleven videos were averaged per evaluation item and are shown in Table 2 below. For each item,
the trainees gave very positive evaluations of the videos. The higher the average rating, the more positive the evaluation (on a

scale of | to 7).

Evaluation Item Average Rating
No problems accessing the video 6.76

No problems using and viewing the video 595

The video was easy to understand 6.33

The video was well-paced 6.44

The video helped in learning about the specific WebCT function 6.59

The video format was the best way of learning about the specific WebCT function 6.62

Would recommend that others use the specific video 6.40

Table 2. Trainees’ Evaluations Across the Training Videos

The trainees’ evaluations of each instructional video were obtained by averaging their ratings across the seven evaluation
items. The average ratings per video are shown in Table 3 below. The trainees gave very positive evaluations for each video.

The higher the average rating, the more positive the evaluation (on a scale of 1 to 7).
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Training Video Title Average Rating

Logging into WebCT 6.11
Modifying headers and footers 6.17
Communication tools overview (part 1) 6.29
Communication tools overview (part 2) 6.54
WebCT mail overview 6.69
Sending mail through WebCT 6.69
Using bulletin boards (part 1) 6.37
Using bulletin boards (part 2) 6.57
Using bulletin boards (part 3) 6.40
Starting chat 6.51
Using chat 6.49

Table 3. Trainees’ Evaluations of the Specific Training Videos

Trainees Commentary

Overall, trainees had few general comments about the videos. Two individuals wrote the following comments on the pre-
usability survey:

e [did a little with WebCT questions over in the Media Center.

o Idon't know anything about WebCT so it will be nice to learn.

The same two individuals wrote the following comments on the post-usability survey:
e [don't feel I learned much.
e This was fairly easy to understand. Because the video was sometimes fuzzy it was hard to see everything that was going
on. Ifeel like I have a good grasp of the beginnings of WebCT and could probably figure out more things on my own.

1t is difficult to ascertain whether the trainee who wrote, I did not learn much, was commenting about the inability of the video
training to facilitate learning about WebCT or that her learning did not increase because her skills equaled the level of mastery
the videos sought to promote. Her ratings of post-usability survey items were high (M. = 6.4) compared to her pre-usability survey
ratings (M = 1.7), which suggests that she perceived her learning to have increased.

Trainees made 15 independent comments about the videos (see Table 4). Generally, the commentary reflected their concerns
about the video images appearing fuzzy. Internet congestion periodically caused the video image to distort. Comments also
point out that trainees preferred the videos to be short, helping them to avoid feeling overwhelmed. Lastly, commentary reflected
that some trainees saw similarities between specific WebCT functions and third-party email software and, for at least one
participant, this association fostered understanding of WebCT functions.
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Training Video Title

Comments

Logging into WebCT

Improve the picture quality of the video. It was choppy and messy as it ran.
It was difficult at time to see what was actually on the screen. It was fuzzy a
few times but because the voice told me what was there, I knew what to
expect. If possible it may be quicker to one-on-one demonstrations.

Modifying headers and footers

Good timing of the videos. They are not too long and don't make me feel
overwhelmed.

Because the screen is fuzzy it was hard to catch all of the information.
There were several screens that were similar, but it didn't take too long to
figure out.

Communication Tools Overview
Part 1

This was less information to soak in. This was easier than the previous one.

Communication Tools Overview
Part 2

This was easy to understand because it was just telling about the links and
how they are similar to other things we use everyday.

Web CT Mail Overview

I think this is very basic, and I would expect most people to know it, but if

they didn't this would help them.

Again, this was easy to understand because it was an overview and because
it works basically the same way email does.

This was easy to understand because it works just like regular email.
Anyone who has used email will be able to understand it.

Good timing on the videos. They are not long and don't make me feel
overwhelmed.

Because this is similar to email it is very easy to understand. It's still fuzzy
at times.

This was short and easy to understand.

This worked well because it was explained twice. I could see what I was
doing and it was immediately reflected on the screen.

Sending Mail through Web CT

Using Bulletin Boards Part |

Using Bulletin Boards Part 2
Using Bulletin Boards Part 3

Starting Chat I have never been in or used a chat room so I don't know if this is similar but
it was easy for me to understand.
Using Chat This was easy to understand as well. It was similar to email and other

functions on WebCT.

Table 4. Trainee Commentary About Instructional Videos
Discussion

Trainees’ Use of the Videos

The researchers were in interested in examining how trainees used the instructional videos. They speculated that trainees
might watch them while working in WebCT. For example, a trainee developing content in WebCT could open two browser
windows, one of which contained a video and the other the WebCT workspace. He could then watch a video as needed while
working.

Overall, trainees did not use the videos when working. They watched a video and, after it ended, opened the WebCT
workspace to perform tasks without returning or reviewing the video. In a few isolated instances, they left the WebCT workspace
to review a video only when an alternative solution to a task could not be found. When encountering a problem, trainees
attempted to find a solution within the WebCT workspace (e.g., clicking WebCT options, etc.) prior to reviewing a video.

Trainees’ Reactions to the Videos

Trainees perceived that their learning increased as a result of the instructional videos. From the video recordings, the
researchers made two observations that appear to support this perception. First, trainees, when performing WebCT tasks, did so
in the same sequence and using the same input information as presented in videos. Second, there are several functions in WebCT
that, in the researchers’ view, are not obvious to users. When the videos presented such tasks, trainees performed them. For
example, the chat room video demonstrated how to send a private chat message, a feature not always apparent to users. When
trainees performed tasks associated with the chat room, they each sent a private message. Had trainees not viewed the video,
they would not have known about this task and how to perform it.

Trainees’ perception that they learned from the videos, their high ratings of them, and the researchers’ observation pertaining
to the potential of the videos to support learning suggests that this mode of WebCT training is beneficial. Moreover, the videos
can be created in a short development cycle without excessive time demands being placed on the developers.
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The Video SHit-Screen Evaluation Method

The researchers observed that the video-spit-screen evaluation technique provided several advantages. It enabled them to
trace (visually and aurally) the actions taken by trainees and to monitor their use of the Web-based videos, including time on task,
navigation of landscape, and options selected. At one point, a trainee could not get a WebCT chat room to open. Using the video,
the researchers retraced the trainee’s actions. There were able to view his verbal and non-verbal response and frustration with
being unable to open the room. They reconstructed the actions he took attempting to open the room and the length of time he
spent on this task before asking for help. They were also able to observe distractions or the series of actions that led to
unsuccessful results and to make informed judgments (based on verbalizations) about the trainee’s decision making.

The researchers felt that the video-split-screen technique was a useful data collection method but they noted three
disadvantages. First, it requires evaluators to invest much time in data analysis. The split-screen method collects a large amount
of data in multiple media formats. Proper analysis of them requires time, which may be prohibitive for some Web developers.
Second, the approach requires specialized video and computing hardware that some developers do not own. Third, untrained
evaluators need guidance or training in how to conduct evaluations. Only after a review of the video recordings did the
researchers realized the extent to which their comments served as prompts to trainees and, in some cases, directed their actions.
Untrained evaluators must ensure their questioning and prompting do not lead users.

Summary and Further Research

As described in this paper, the instructional video training appears to be a viable WebCT resource. An extensive
development effort
was not needed to produce a worthwhile product that is easily modified and updated. These facts coupled with trainees’ positive
reactions to them suggest that the videos hold potential for training.

All the videos used in this study were streamed, which worked well since trainees had fast Internet connections. However, as
training audiences extend to off-campus locations, slow Internet connections will, to a great extent, prohibit video training.
Alternative delivery formats such as DVD and CD-ROM will be needed to reach geographically dispersed trainees.

This study was an initial attempt to observe trainees using and reacting to selected instructional videos and, in this regard, the
video-split-screen technique yielded much data. The work presented here needs to be extended to more fully analyze the
information collected and its implications for the design and delivery of video training. The video-split-screen technique presents
the possibility of making more in-depth analysis of not only software evaluations but trainees’ information processing and
decision making as they are engaged with software.
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A Study Proving Effective Intranet Usage Improves Performance

Ron Goodnight
Purdue University

Abstract

Eighteen students were equally divided: Group A had textbooks while Group B did not have textbooks. “A” learned the
course material via the text and lectures. “B” accessed instructor notes, lecture slides, and future probable test items via the
instructors’ Intranet program called “Blackboard.” Prior to each examination, the instructor presented key words that had been
thoroughly discussed. The students had to explain each item in one sentence demonstrating understanding. The midterm
examination had sixty-two items valued at three points apiece, totaling 186. The average score for Group A was 132 while
Group B averaged 164. On the seventy-item, 210-point final examination, Group A averaged 156 while Group B averaged 188
points. Hence, using different approaches for student learning does make a difference. Providing student access via an Intranet
to the instructor’s material and allowing pre-lecture knowledge of probable examination items significantly improves
examination results and student learning.

Introduction

Normally, all students are taught and treated equally to avoid any hint of discrimination in the classroom. Those students in
grammar school, however, are often subdivided into groups or categories based upon their level of knowledge, skills or ability to
learn. Then the teacher endeavors to teach the students according to their level or group. Evidence'? has shown this method to
be quite successful even though the students in the lower level groups may only be expected to learn a small percentage of those
in the highest group. The students are graded based upon the teacher’s expectations for those within each distinctive group.

Other studies concerning group subdivisions in the classroom deal with what is called the “self-fulfilling prophecy.” In these
cases the teacher does not actually subdivide the students and usually believes he/she actually treats all the students equally. But,
mentally, those students believed to be superior are actually dealt with differently and their work performance is measurably
better.

No previous studies can be found where a class of “equally qualified” students is taught identically but pre-class information
differs between groups of students. Such a study was undertaken and the results are here in reported. Eighteen senior or graduate
students were enrolled in the “Organizational Effectiveness” course, Spring 2000, at Arizona State University. This course
investigated all aspects of human behavior in organizations, relevant theories to help interpret and understand such behavior, and
probable effectiveness of both the organization and individuals. The author, a visiting professor at Arizona State University,
discovered on the first night of class that the students were equally divided: nine students already had their textbooks by the same
name as the course and nine students had not purchased their texts yet. This was an ideal situation for this research project
although it may be classified as controversial. Another commonality was that both groups were equally comprised of one mid-
twenties full-time graduate student and eight adult learners averaging thirty-two years of age and employed.

The class was informed of the overall objectives of the course and the andragogy method to be used throughout the semester.
The instructor would use extensive PowerPoint slides that directly corresponded to the textbook content. Rather than using the
typical lecture mode, an open discussion methodology would be followed. Through this discussion each student should master
the true meaning and possible applications of each topic area. In fact, they should be able to thoroughly explain each topic using
simple and easily understood language. This technique supports the instructor’s belief “If the students have not learned, the
instructor has not taught,” and his definition of communication that is “The equal responsibility of both the sender and listener for
the- guarantee of mutual understanding.” The students were also informed that their mid-term and final examinations would
consist of key topical words or names of individuals discussed in the class. They would have to thoroughly define or explain
each item in one sentence without using a typical textbook “What” answer. In their responses they would have to convey
complete understanding of the word, topic or person. Further, during the week prior to each examination, the list of words and
names would be presented. The class would approve of each item for inclusion in the examination. The basis for inclusion or
omission would be the thoroughness of discussion during the class sessions. If a majority of the students voted in favor of an
item, it was included in the examination.

Dividing The Groups

The nine students who already had their textbooks were not told anything unusual about their expectations. The course
would follow the thirteen chapters in the 600-plus-page textbook. They were to read the material prior to each class so they
would be prepared for discussion. They would notice that all the PowerPoint slides used in the class corresponded to similar
material in the textbooks; however, not all the tables, figures, charts, etcetera would be used. The nine students who did not have
their textbooks were given two options: (1) Buy the $121.00 book and learn from it as usual or (2) choose not to buy a textbook
and obtain the course material from the instructor’s Intranet “Blackboard” site. They would be able to access the instructor’s
presentation and discussion notes, copies of all the PowerPoint slides and a listing of the key topical words and people prior to
each class session. All nine students opted for using the Intranet. They were then provided with confidential access codes and
information sheets explaining how to use the “Blackboard” system.
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The Blackboard System
Blackboard Courselnfo'™ is an online teaching and leamning server software product. Its purpose is to provide distance

learning as an enhancement to traditional classroom instruction. Figure | shows Blackboard Courselnfo’s four core features.

Content Management:

Posting course documents and assignments,
staff information, and incorporating files
from Microsoft Word, Excel or PowerPoint.

Communication and Collaboration:

Instructor and student interaction,
Mutual leaming via discussion boards,
real-time chat opportunities, and
virtual office hours.

Assessment:

Create tests, quizzes and surveys,
Password-protected examinations, and
Performance feedback.

Administration:

Instructor Control Panel access,

Control of course content, communication,
assessment, and user management via
security permissions, and tracking student

usage

Figure 1. Blackboard Courselnfo Core Features

The instructor used all of these options other than Assessment since only one-half of the students had access to this Intranet
information. All course information was provided using this site including the syllabus, course purpose and objectives, schedule,
PowerPoint slides, discussion notes, key words and people as probable examination items and other pertinent student
information. Grades and class ranking was included. A major feature of BlackboardCourselnfo that was a great benefit to the
instructor was the virtual office hours. Eight of the nine students using this system were full-time employed and were often
unable to schedule meetings with the instructor. They regularly used the virtual meeting aspect of the system, that was a
confidential threaded discussion board one-on-one “chat.”

The Mid-Term

During the week prior to the mid-term examination the instructor presented all the key topical words and people that had been
discussed since the beginning of the course. Each item was again considered, questions pertaining to each were answered, and
the students voted on each items’ inclusion or omission to the test. The majority ruled. If one-half voted to omit an item, it was
not included in the examination. The remainder of the items constituted the test. The students knew the procedure and scoring
for this examination. They had to demonstrate their degree of “understanding”™ of each item in one sentence. A textbook
“What” answer would not gamer any points since it would not show understanding.

The mid-term test consisted of sixty4two items each having a value of three points. Therefore, the total points for the mid-
term examination was 186. The two groups were labeled by the instructor Group A, the text book group, and Group B, the
Intranet group. Table | shows the mid-term test results.
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Total Possible Average Score %
GROUP A 186 132 71

GROUP B 186 164 88

Table 1. Mid-term Examination Scores

Group B did significantly better than Group A by an average of thirty-two points. Also, the range of scores differed greatly
for the two groups. Group B ranged from a low of 153 to a high of 183; a difference of thirty points. Group A had a low of 96
and high of 154 for a range of fifty-eight points. The instructor’s initial prediction based upon andragogy principles was
accurate. Students who can organize and plan their own learning, with guidance, will do better than those who are required to
follow a prescribed pedagogy method: read, take notes, memorize, and then forget following the examination.

At the next class session the mid-term examination results were told to the whole class. The instructor informed the students
in Group A about Group B and how they were learning. The instructor avoided uproar, or charges of discrimination, by assuring
all Group A students that their examination scores would be adjusted at the end of the semester following the final examination.
However, they were encouraged to excel because they had a lot of points between themselves and those students in Group B.
None of the students complained because of the assured adjustment with a guarantee of fairness.

Final Examination
The results of the final examination were almost identical to the mid-term examination. There were seventy items approved
by the class. Again, each item was valued at three points for a total of 210. Table 2 shows the results for the two Groups.

Total Possible Average Score %
GROUP A 210 156 74
GROUP B 210 188 90

Table 2. Final Examination Results

The average difference between the two groups was identical - thirty-two points. The range for Group A was much less than
in the mid-term examination. Group A scores ranged from a low of 142 to a high of 178 for an overall range of thirty-six. Yes,
the lowest and highest Group A students were the same on both the mid-term and final examinations. The range for the Group B
students was much narrower: a low of 178 and a high of 200.

Table 3 shows the combined results of the mid-term and the final examinations. Also shown are the adjusted Group A scores.
The instructor added thirty points to each student’s mid-term and final examination scores.

Total Possible Average Score %
GROUP A 396 288 73
GROUP B 396 352 89
GROUP A 396 348 88

(Adjusted)

Table 3. Overall Examination Results

The instructor equalized the scores as closely as possible. The Group A student who had the high-test score in that group was
within thirty two points of a perfect score on both the mid-term and final examinations. That student, incidentally, completed the
course with the highest test score average. The applied adjustment and exactly how it was reached was thoroughly explained to
the students. They all expressed their satisfaction.

Conclusion

The results of this study are highly conclusive even though the sample size was quite small. Different approaches for student
learning does make a difference. Those students who had access via the instructor’s Intranet site and could utilize actual course
material scored significantly better than those students who followed the typical “learn from the textbook™ approach. All
students participated in the discussions and helped equally to determine examination content. But, those students who had access
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to the instructor’s discussion notes and prior knowledge of probable examination items before each class could isolate their
concentration on the most pertinent and valuable content. Their learning was under their individual control.

Although the sample size of this individual study was quite small, the author feels quite strongly about these results and his
personal experiences such that he strongly recommends instructors reevaluate how they are providing learning opportunities for
their students. With an Intranet system similar to Blackboard, the burden of learning is transferred to its rightful source with the
students. Another benefit is the virtual office hours utilizing on-line one-on-one chat room capabilities. This student preparation
process can be used for virtually every course regardless of its content. The ultimate objective is for the students to learn at their
maximum potential,

A word of caution must be given, however. Any instructor wanting to a similar study must guard against any possible
discriminatory practices. Any and all groups must be treated equally in the final grading.
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Integrating Assessment and Research Strategies On a Large Development and
Research Project: Kids as Airborne Mission Scientists (KaAMS)

Barbara L. Grabowski.
Penn State University

Tiffany A. Koszalka
Syracuse University

Abstract

Combining assessment and research components on a large development and research project is a complex task. There are
many descriptions of how either assessment or research should be conducted, but detailed examples illustrating integration of
such strategies in complex projects are scarce. This paper provides definitions of assessment, evaluation, and research and
illumination on how to strategically integrate and manage assessment and research activities by providing examples of tools
used to develop and manage a comprehensive assessment and research plan for Kids as Airborne Mission Scientists (KaAMS), a
large instructional development and research project.

Introduction

Kids as Airborne Mssion Scientists (KaAMS) is a large development and research project funded by the National
Aeronautics and Space Administration’s (NASA) Leading Educators to Applications, Research, and NASA -Related Educational
Resources in Science (LEARNERS) project. The purpose of the KaAMS project was to develop a series of teacher resources,
framed in interdisciplinary problem-based learning approaches integrating authentic and ill-structured problem situations,
inspiring teachers to inspire students to pursue the sciences. The goal of the project was to develop informed instructional
materials and assess their impact on the target audiences, middle school teachers and students. Thus, the project proposal
included a strong commitment to formative and summative evaluation as well as a research component.

Definitions

Assessment is an umbrella term that refers to the systematic study of a problem or innovation to make effective decisions
about what should happen (Rossett, 1987). In the case of the KaAMS project, the assessment plan defined the objectives,
strategies, tools, and protocols used to collected formative and summative feedback.

The formative evaluation component of the assessment plan answered the question how are we doing?’ as instructional
materials were being developed (Morrison, Ross & Kemp, 2001). The focus of formative evaluation was on measuring the
effectiveness, efficiency, usability, and acceptability of the material produced so that sound instructional design decisions could
be made as the materials were developed and finalized. Feedback collected during formative evaluation served the function of
informing the development team how well each of the instructional materials were serving the instructional objectives and what
should be done to enhance them.

The summative evaluation procedures were designed to answer the question ‘how did we do?’ after instructional materials
had been implemented with the target audience (Morrison, Ross & Kemp, 2001). Summative feedback focused specifically on
the degree to which the major instructional outcomes were attained as a result of using KaAMS materials. Summative evaluation
addressed (1) reaction, (2) learning gains, (3) performance changes, (4) education system changes, and (5) impact on the greater
society. This feedback was useful in developing implementation plans and supporting materials to train new teachers in the use of
KaAMS materials.

Research, on the other hand, is a process of identifying something unknown and then collecting data to make it known (Gall,
Borg & Gall, 1996). In the case of KaAMS, the research components focused on analyzing the effect that using KaAMS had on
the stakeholders in the middle school learning environment. For example, it was unknown how teaching strategies would be
affected by introducing KaAMS into the classroom or whether the use of these materials would affect student interest in pursuing
science. Answering such questions can help researchers develop a better understanding of the types of materials and activities
that affect instructional and learning processes.

Thus, the purpose of assessment is to gather feedback that will inform the instructional design process. The dangers of having
incomplete and poorly thought out assessment strategies are that either required feedback is not collected or time is wasted
collecting feedback that is not important to design-enhancement decisions. Thus, the focus of a good assessment strategy must
include plans and instruments for collecting feedback that is essential to drawing conclusions about what is needed to develop
great instruction. The purpose of research is to gather data on the impact that instructional materials have on stakeholders and the
instructional and learning environment. Poor planning of the research data collection process can result in obsolete data, lost
opportunities to collect needed data, or data collection conditions that interfere with gathering reliable data. Thus, strategic
collection of research data must also be tied to the development process, based on the key research questions, provide flexibility
for adjusting to new learnings during product development phases, and seek data that can test theoretical assumptions.
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Although assessment and research literature provides guidelines to develop, manage, and conduct assessment or research,
comprehensive examples illustrating how to integrate assessment and research strategies, methods, and tools could not be found
in the literature. Published literature on large-scale development and research projects usually contained only brief descriptions of
certain components of assessment and research often neglecting to provide detailed descriptions of the relationship among
development cycles, feedback and data collection procedures, and assessment and esearch tools. Therefore, decision-making
about design and implementation issues can be problematic if the right amount or right kinds of feedback and data are not
collected. Examples that illustrate the integration of assessment and research strategies and tools are scarce. Sharing such
examples is therefore beneficial to others developing comprehensive and targeted assessment and research plans. The remainder
of this paper will describe and provide examples of the tools and procedures developed to manage and conduct assessment and
research on the KaAMS project.

Strategic Planning of Assessment and Research Cycles

The challenge in creating a strategic approach to assessment and research began with identifying the formative and research
needs of the project. The literature on instructional development formative and summative evaluation provided guidelines for
determining the types of feedback needed to develop sound instructional materials (Dick and Cary, 1985). The scope of the
KaAMS project helped to determine who, e.g., teachers, administrators, students, curriculum specialists, would best be able to
provide such feedback. Thus, during the development of the KaAMS lesson plans feedback was sough from middle school
administrators, teachers, and students on the layout of the material, background resources, terminology, appropriateness of
activities, time dedicated to preparation, impressions after using the materials, and thoughts on what worked and what did not
during the use of the materials. This feedback was gathered during and immediately after the initial classroom testing of KaAMS.

The research questions were drawn in-part from the purpose of the grant, a literature review on problem-based leamning,
technology integration in the schools, and career development in adolescents and in-part based on the researchers interests. The
research questions probed for understanding on the effects of KaAMS on: (1) teachers use of KaAMS and NASA resources in
their classrooms, (2) changes in teaching practices during and after using KaAMS materials, (3) changes in students’ success
rates in science, (4) changes in students’ interests in pursuing science, and (5) diffusion of KaAMS and NASA materials to the
surrounding educational environment.

Three cycles of development and data collection

Being a large development project, lasting three years and consisting of collaborations among two major universities, several
NASA scientists, and several schools, the KaAMS products were developed in three cycles: alpha, beta, and final versions. The
frameworks for the PBL units and major lesson plan components were developed during the alpha cycle. The alpha version was
developed based on collaboration among the KaAMS project team that included a group of advising middle school teachers who
reviewed and classroom tested the KaAMS materials. Assessment of the alpha materials focused on the appropriateness of the
level of content and activity for the students, background information and instruction for teachers, and general organization of
lesson plans and associated lesson components.

The beta cycle focuses on using developing a beta version of KaAMS that incorporates learnings from alpha testing,
including modifications needed to activities and development of support materials to meet the needs of teachers. Beta testing is
conducted with a new set of teachers from a broader group of teachers and students spread across three states. Beta testing
focuses on the usefulness of the completed product and how teachers integrate the lesson plans or lesson components into their
curriculum. This feedback helps to finalize the KaAMS products and teacher support resources and develop national distribution
plans. Simultaneously, research data were, or will be, collected to establish measurement baselines and gather further data on the
effects of KaAMS on teachers, students, and the surrounding community. During Alpha testing the research instruments,
protocols, and logistics were be tested.

The assessment and research matrix

The first step in developing the overall assessment plan was to document and examine the assessment and research needs.
The assessment and research questions were placed in a matrix to develop a strategic view of the feedback and data requirements
for the project. The formative and summative feedback needs were cross-referenced to the data collection instruments and
questions by subject, e.g., teacher, student. See Table 1.
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Table 1. Example from KaAMS Research and Assessment Matrix: Lesson Plan Development — Formative Evaluation

Lesson Plan Development - Formative Evaluation

impressions of . value / usefulness /
value / needs of connections to the .
Stakeholders/ Instruments/  layout, . appropriateness of
. . background curriculum, L
questions terminology, etc. . activities and
resources terminology
of lesson plans resources
TEACHERS | | !
TAP A initial interview
Teacher background Q4-5
Curriculum connections Ql-3
Lesson plan impressions  Q6-7 Q8
Background content Q10-13
Classroom use Ql5
Discuss KaAMS w/others
LP Follow-up survey
lesson used Q4 Q5
resources used . Q8-9
classroom description
during lesson Q18 Q17,Q23-24 Q19-22
student success
STUDENTS !
Student focus groups X X X X
Student classroom
documents X X
Student journals X X

* B=baseline, A=immediately after use, L= long-term follow-up, 1 to 6 months after use P-During prep, Q=question

The research questions were also cross-referenced to the data collection instruments and questions by subject, e.g., teacher,
student. See Table 2.

After cross-referencing all of the feedback and data needs by instrument and stakeholder the matrix was examined for gaps
and overlap. Instruments and protocols were adjusted to collected feedback and data that were not accounted for in the matrix.
For example, it was found that student opinion and artifacts were gathered to assess student success rates, but teacher feedback
was not gathered on student success. Questions were added to interview protocols to gather such feedback. .

Analysis of the overlaps indicated that there were several instruments and questions gathering feedback on the materials.
Since this goal of the project was to develop new instructional materials it was agreed that the level of overlap, especially since
feedback was from multiple perspectives of the teachers and students, was appropriate. To ensure that the data collection was not
too obtrusive to the learning environment, the next step was to plan the timing for administration  the data collection
instruments and protocols.

The assessment strategies protocols called for continual gathering of feedback from teachers and students through multiple
strategies, e.g. surveys, interviews, and observations. The KaAMS product development plan laid out the calendar timing for the
development and testing of each component of the instructional materials. Examining each instrument and protocol provided an
estimate of how long each stakeholder would be required to provide solicited feedback and data. Thus, the timing, by calendar
date, and timing in terms of stakeholder commitment in providing feedback through the various instruments were examined.
Time frames were established for administering data collection instruments based on the project development timelines and
collection patterns for the most appropriate data that would be least invasive to those involved. These estimated timelines were
added to the KaAMS Research and Assessment matrix. See Table 2, freq columns.
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Table 2. Example from KaAMS Research and Assessment Matrix: Research

KaAMS Research
How are How are student
How are How are student levels of interest in
teachers using teachers - success rates pursuing science-
Stakeholders/ KaAMS and * changing their insclence ~ * related career *
Instruments / NASA fre teaching *  changing over fre changing over fre
questions resources? q practices? freq time? q time? q
TEACHERS i : j
Electronic survey
Q103, Q114-
115,Q122- BA
demographics 136 L
BA
teacher attitude Q1-31 L
percept. of env. BA
for web Q32-52 L
methods of Q53-78, BA
teaching Ql12-113 L
Q79-102,
Q104-110, BA
Resource use Qll11 L
Importance of
NASA, Aero, RS BA
to curric. Ql16-121 L
LP Follow-up
survey
lesson used
resources used  Q8-9 A
classroom
description during Q10,Q16,
lesson Q27 A Q19-22 A
student success Q13,Ql15 A
Classroom
Observations X D X D

* B=baseline, A=immediately after use, L= long-term follow-up, 1 to 6 months after use P-During prep, Q=question

One additional benefit of the strategic matrix was in providing an overall picture of the project development, assessment, and
research components. Thorough review of the matrix provided insights into the complexity of the research agenda. This
prompted the development of a strategy to use the alpha testing cycle to test the research protocols. This would allow the team to
refine logistics for data collection and identify initial findings related to the effects of using the KaAMS materials with middle
school populations. However, it is important to report such findings with caution, since effects may be related to additional
attention from product development teams.

Additional Planning and Managing Tools

The strategic planning matrix provided the framework for a comprehensive Assessment Plan to be used by the project team
to manage the assessment and research processes. The components of the Assessment Plan included text and graphic
representations of the overall assessment strategy, teacher advisory panels for alpha and beta testing, roles and responsibilities of
assessment team members, components of each evaluation and research procedure, development and data collection timelines,
selection criteria for participants, forms for tracking procedural issues, copies of all instruments and protocols, and human
subjects approval forms. The Assessment Plan was developed so that each component was tied to the research matrix supporting
the data collection needs while keeping the amount of disruption to subjects at a minimum.

The strategic planning matrix also provided the framework for creating a database for all data collected during the assessment
and research phases. In this case, a spreadsheet was developed with multiple worksheets. Each worksheet was titled based on the
instrument, stakeholder and type of data it collected.. This naming structure ultimately helped in the data analysis processes.

The final assessment and research report was also based on the strategic planning matrix. The matrix provided an overview of
the data requirements in response to the evaluation and research questions. This overview was used as the planning structure to
analyze the data collected and to report on findings based on the project questions. The final assessment and research report
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included text and graphic representations for an executive summary of the assessment and research findings, a short summary of
the project goals and assessment and research objectives, summary of the formative and summative evaluation feedback and
recommendations for each component of the KaAMS material, tables and figures describing results, summaries of the
observations and data collected from each classroom, baseline and subsequent description of each stakeholder in the classroom
trials, and appendices that described each of the lesson plans tested, detailed notes from observations, interviews, and focus
groups, and selected printouts of data analysis on stakeholders. Thus, the information in the summary report was linked to the
other assessment and research tools developed for the project, based on the framework established in the strategic planning
matrix.

Conclusions

Combining assessment and research components on a large development and research project is a complex task. Creating
strategic planning tools can help visualize the feedback and data needs and provide a framework for creating overall assessment
and research plans, data collection schedules and instruments, and summary reports.

During KaAMS, several levels of assessment and research were conducted and data were collected from several stakeholders.
A planning matrix was created to avoid over- and under-collection of data and assure that the appropriate data were collected.
The matrix provided a strategic tool to help cross-reference the collection of different data, at different times, from multiple
stakeholders. It helped to identify weaknesses and strengths of the assessment strategies and guided further development of
instruments and protocols. The key benefit of such as matrix was in its value to provide a framework for creating an overall
Assessment Plan that helped coordinate assessment and research team members during data collection, data analysis, and
reporting. This tool, thus, helped to plan and manage the complex task of gathering the right type of feedback and data, at the
right time, from the right stakeholders during a large, multi-year development and research project.
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How and Why Students Play Computer-Based Mathematics Games:
A Consideration of Gender Differences

Linda L. Haynes
John V. Dempsey
University of South Alabama

Abstract

This research was recognized with the 2000 Robert M. Gagné Dissertation Award from the AECT Division of Instructional
Development. The study, both qualitative and quantitative, focused on gender differences in the use of a computer-based
mathematics game. High school level males and females were compared in their game-playing and learning strategies,
motivation to use a computer-based mathematics game, beliefs about mathematics and computers, and mathematics
performance. The evident gender differences and instructional design implications are discussed.

Introduction

When computer-based games are developed for learning, consideration must be given to gender. Males and females report
different reasons for motivation to play computer-based games (Dempsey, Lucassen, Haynes, & Casey, 1997; Malone, 1981).
Along with differing views for motivation, males and females report differences in the use of metacognitive and cognitive
strategies. Metacognitive strategies are used to monitor and regulate progress toward a goal (Flavell, 1981). Metacognitive
strategies are also known as comprehension monitoring strategies (Smith & Ragan, 1999). Cognitive strategies are strategies
selected by learners to process information and solve problems (Gagné, Briggs, & Wager, 1992). Metacognitive strategies
govern the use of cognitive strategies (Gagné, et al., 1992). Learners can examine their use of cognitive and metacognitive
strategies to improve their performance in computer-based instructional games (Jacobs & Dempsey, 1993).

The now classic ARCS Model of Motivation (Keller, 1983; 1987a; 1987b) is relevant to the study of motivation and the use
of computer games to motivate learners. The ARCS Model of Motivation includes four categories of conditions that affect the
motivation to learn. The four categories are attention, relevance, confidence, and satisfaction.

In a frequently cited study of computer-based games, Malone (1981) proposed a theory of intrinsically motivating instruction.

Malone developed his theory to include three categories: challenge, fantasy, and curiosity.
In this study, evidence emerged that fit with Keller’s (1983; 1987a; 1987b) ARCS Model of Motivation and Malone’s (1981)
theory of intrinsically motivating instruction. Males and females reported different game-playing strategies and different reasons
for motivation. Consequently, guidelines are needed for the design of computer-based instructional games that are appealing and
motivating to learners regardless of gender. Finding exceptional ways to design and develop computer-based instructional games
has the potential to assist all learners in improving their confidence in mathematics ability and beliefs about mathematics and
computers.

Purpose and Scope of the Study

The purpose of this study was to compare high school level males and females in their
game-playing and learning strategies and their motivation to use a computer-based mathematics game. In addition, males and
females were compared in their beliefs about mathematics and the use of computers. Comparisons were made also for
mathematics performance.

Gender differences in learning have been researched in various areas such as mathematics performance (Friedman, 1989;
Hyde, Fennema, & Lamon, 1990), attitude toward mathematics (Hyde, Fennema, Ryan, Frost, & Hopp, 1990; Kaiser-Messmer,
1993), and attitude toward the use of computers (Shashaani, 1994; Taylor & Mounfield, 1994). Gender differences in the use of
computer-based games, however, have not been examined extensively (Dempsey, Lucassen, Gilley, & Rasmussen, 1993-94). In a
review of 51 instructional gaming articles (Dempsey, et al., 1993-94), the authors note that the articles were unclear in reporting
learner characteristics such as cognitive style or demographics such as gender, race, and age. Along a similar line of thought, the
American Association of University Women [AAUW] (1992) points out that research reports frequently refer to students without
specifying gender and fail to explore links between gender and academic performance.

Method

Participants

The participant population included five ninth-grade classes of students (58 females and 52 males) enrolled in Algebral ata
private parochial school in the Southeast region of the United States. Entry to the school was arranged through a fellow graduate
student who is an administrator at the school. The classes each had 19 to 23 students (N = 110). To assure confidentiality, an
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identification code number was assigned to all participants. Because the number of computers was limited to 17, participants
were randomly assigned to work in pairs with a student of the same sex.

Facilities

Students played the game in the school library. The library had a separate room with 17 IBM -compatible PC computers. The
computers were arranged in a rectangular shape facing the walls.
Instructional Materials

A commercially developed software program was used in the study. The software, produced by The Learing Company
(1997), is called Grade Builder Aigebra 1(1997). Tt includes a tutorial and two games related to the algebra topics. One of the
games (Soak Your Sibling) was used in this study to review previously learned algebra topics. The Learning Company donated
the software for this study. The software remained with the school upon completion of the study.

The treatment was the use of a computer-based mathematics game to review algebra topics. The participants Icamed the
algebra topics two to three months before this study took place. The game questions included, for example, linear equation
problems. For the linear equation problems, the participants identified where an animated character was hiding by typing the
missing values of the line’s equation.

Research Questions

Six major questions were considered. The first question on strategies was studied with the use of qualitative data. The
second question on motivation was examined with qualitative data supplemented by quantitative data. The remaining questions
were answered primarily through quantitative data with supplemental qualitative data.

Research Question 1: What strategies will be reported by males and females following the use of a computer-based
mathematics game?

Research Question 2: What will males and females find motivating about a computer-based mathematics game?

Research Question 3: Will there be a difference between males and females in their beliefs about mathematics, controlling
for prior beliefs, following the use of a computer-based mathematics game?

Research Question 4: Wil there be a difference between males and females in their beliefs about the use of computers,
controlling for prior beliefs and spatial visualization, following the use of a computer-based
mathematics game?

Research Question 5: Will there be a difference in the scores of males and females on an immediate posttest, controlling for
pretest scores, following the use of a computer-based mathematics game?

Research Question 6: Will there be a difference in the scores of males and females on a delayed posttest, controlling for
pretest scores, following the use of a computer-based mathematics game?

Research Design
This study was qualitative and quantitative. The qualitative data included researcher observations and focus group

interviews. Interviews are important because thoughts and feelings cannot be observed (Patton, 1990). In addition to the
observations and focus group interviews, daily journals and personal letters written by students provided insight into the students’
learning and game-playing strategies, as well as their motivation to play the game.

The quantitative data included results from the Visualization in Two-Dimensions Test (Flanagan, Davis, Dailey, Shaycoft,
Orr, Goldberg, & Neyman, 1964), the Fennema-Sherman Mathematics Attitudes Scales (Fennema & Sherman, 1976), the
Computer Attitude Scale (Shashaani, 1993), and a Motivational Gaming Scale (Dempsey, Lucassen, Haynes, & Casey, 1997).
The Motivational Gaming Scale is based on Keller’s ARCS Model of Motivation (Keller, 1983; 1987a; 1987b). The scale is a
modification of Keller’s Instructional Motivational Scale (Keller, 1987¢). The Likert-type scale includes statements related to
attention, relevance, confidence, and satisfaction. Pretest scores, immediate posttest scores, and delayed posttest scores provided
reports of mathematics performance.

Combining methodologies and using multiple data sources is known as triangulation (Creswell, 1994). Triangulation helps
the researcher to “cross-check” information and conclusions by using multiple procedures or data sources (Johnson, 1997). A
graphic organizer for the instruments is displayed in Figure 1.

“mAa
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Independent and Dependent Variables

For the quantitative analysis in this study, the independent variable was gender. The dependent variables included beliefs about
mathematics, beliefs about the use of computers, gaming motivation, mathematics performance on an algebra immediate posttest,
and mathematics retention measured by an algebra delayed posttest. Spatial visualization was a covariate for beliefs about
computers. Prior beliefs were covariates for beliefs about mathematics and computers.

-Flgure L Qualitative ond Quasititntive tnvtranséuty

Daily, -Petsoual Mathenstles Computer
-Jourwals to Friend Attitude Scales Attitude Scale
~ P \ L
\"\ // ' .,./
Qualitative Quantitative
Instruments Instruments
N -
- "~ . o~
B // \\\ / \\ ‘
,I ‘ \\‘ P "\ i
R T i chru Pretest:
Focus Group Rescarcher Motivational lnﬁAﬁcﬁml' Postrest
rviews Observations Gaming Scale ‘Dehlayed Posttest
Procedures

On the first day of the study, the participants remained in their regular classroom and completed an algebra pretest and the
Visualization in Two-Dimensions Test (Flanagan, et al., 1964), The next day, the participants @mpleted a demographic
questionnaire, the Fennema-Sherman Mathematics Attitudes Scales (Fennema & Sherman, 1976), and the Computer Attitude
Scale (Shashaani, 1993). The participants were randomly assigned to work in pairs with a student of the same sex in the computer
laboratory. Four class sessions were devoted to playing the game. Near the end of the class session, the students completed a
three-page Daily Journal form to describe their experience. The students described the strategies they employed, & well as
elements they liked or disliked about the game. In addition, students described successful and unsuccessful situations, along with
their attributions for success. A sample of the joumnal questions is shown in Figure 2. After the four days, participants again
completed the Fennema-Sherman Mathematics Attitudes Scales (Fennema & Sherman, 1976), the Computer Attitude Scale
(Shashaani, 1993), and the Motivational Gaming Scale (Dempsey, et al., 1997). The next day, the participants completed an
immediate posttest on the algebra topics. Two weeks later, the participants completed a retention test on the algebra topics.
Three days after the immediate posttest, the students participated in focus group
interviews. For each of the five algebra classes, o separate focus group
sessions were conducted. One focus group consisted of males only. The other

" focus group consisted of females only. Each focus group session lasted
approximately 20 minutes. Upon arrival at the focus group session, the
participant s submitted a personal letter to a friend that described their experience
with the game and the strategies they used.

Figure 2. Sample Questions
from the Daily Journal

What steps did you take to play the
game today? In other words, what
was your Plan of Action?

Describe a situation where you were

most successful today. Explain why
you were successful.

What do you remember enjoying most
today?

What do you remember enjoying /east
today?

Data Analysis

The statistical software SPSS 6.1 (1994) served as the primary tool for the
analysis of the quantitative data. Chi-square tests were used to analyze gender
differences in the responses to the Demographic Survey and Game Survey Part I.
Game Survey Part [ was developed primarily to determine if students had played
the game before and to see if the participants felt in contro! o the technical
aspects of the game, such as using the mouse and keyboard. Descriptive statistics
were used with the Fennema-Sherman Mathematics Attitudes Scales (Fennema &
Sherman, 1976) and the Computer Attitude Scale (Shashaani, 1993). Analysis of
covariance (ANCOVA) was used to examine differences between males and
females in their beliefs about mathematics, controlling for prior beliefs.
ANCOVA was also used to examine differences between males and females in
their beliefs about the use of computers, controlling for prior beliefs and spatial
visualization. ANCOVA was used to examine the algebra posttests. The algebra
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pretest was the covariate. The Motivational Gaming Scale (labeled as Game Survey Part IT) was examined with factor analysis.
T tests were conducted for gender differences on the factor scores. Chi-square tests were used for a follow-up analysis on
individual Motivational Gaming Scale items.

For this study, some of the statements were modified to be more specific to reviewing algebra with a computer-based game. The
estimated reliability of the scale was .89 (Cronbach’s alpha). In an earlier study (Dempsey & Johnson, 1998), the estimated
reliability was .64 (Cronbach’s alpha).

A qualitative software program, QSR NUD*IST 4(1997), was used in the analysis of the qualitative data. The acronym
NUDH*IST stands for Non-numerical Unstructured Data * Indexing Searching and Theorizing. The software can be used for
coding data in an index system. When all the qualitative data were coded for this study, the resulting index system was exported
to the software program, Inspiration 4.0 (1992) in the form of an outline.

The coded qualitative data were submitted to a peer reviewer. As a result of the comments and suggestions from the peer
reviewer, modifications were made to the coding. Peer review is a strategy used to promote validity in qualitative research
(Johnson, 1997).

Results and Discussion
Strategies

Evidence emerged that showed differences in males and females and their reports of strategies. Females gave more evidence
of using metacognitive, cognitive and cooperative strategies. Males gave more reports that they did not have a specified strategy.
Both males and females showed evidence that their strategy was to challenge themselves.

Malone (1981) suggests that learners can be challenged by uncertain outcome. Malone recommends four strategies for
achieving uncertain outcome: varying the level of difficulty, designing multiple-level goals, hiding information, and introducing
randomness. The students discovered ways to vary the level of difficulty and make the game suitable for their skill level by
selecting algebra problems accordingly. Multiple-level goals were reported by students whose strategies included working
quickly, beating the timer, and solving the problem mentally or working the problem in their head.

The students demonstrated a connection between motivation and the use of strategies. Malone (1981) recommends
motivating students to learn by presenting just enough information to make the learner’s existing knowledge seem incomplete,
inconsistent, or unparsimonious. The students demonstrated their ability to recognize when their existing knowledge was
incomplete by reporting the use of metacognitive strategies. For example, one male wrote in his Letter to a Friend, “Every day
before I played, I learned the formulas to the problems I was doing. This helped me understand the problem better when I played
the game.” A female student wrote in her Daily Journal, “Review the material since we have not looked at it in a while.”

With respect to cognitive strategies, females (n = 34) gave twice as many reports as males
(n = 17) for solving problems on paper. As a cooperative strategy, females (o = 16) showed a much greater use of comparing
individual answers than males (n = 4). The cognitive and cooperative strategies appear to have a linkage. The linkage appears to
be where females compared individual answers (a cooperative strategy) that they solved on paper (a cognitive strategy).

Motivation

In the analysis of motivation, categories emerged that fit with Keller’s (1983, 1987a, 1987b) ARCS Model of Motivation and
Malone’s (1981) theory of intrinsically motivating instruction. Females showed higher motivation with respect to relevance of
the game as a learning tool (e.g., finding the game helpful). In addition, females indicated higher motivation through satisfaction
(e.g., finding benefit of examination review). Males were more highly motivated by challenge in terms of building self-esteem
(e.g., achieving a high score). Both males and females showed evidence of gaining satisfaction from positive consequences (e.g.,
reporting the game as fun, enjoyable, good, or great). Both males and females were motivated by confidence generated by
success opportunities (e.g., solving problems, learning new formulas).

Keller (1987a) points out that success opportunities promote confidence. Keller emphasizes the importance of allowing
learners to have meaningful success experiences as soon as possible to stimulate continued motivation. Numerous citations in the
Daily Journals illustrate the success of both males and females. The following quotes were written by female students in
response to the question, “What did you enjoy most today?” “Figuring them out, finally!” “Finally figuring them out.”
“Figuring out slope and distance.” “Knowing how to solve the problem.” “Finding out we were right.” “Learning how to do the
problems.” “Remembering how to do the problems.” “Finally understanding slope-intercept.” (The student drew a smiley face
next to her response.)

Male students wrote similar responses in the Daily Journals to illustrate their success. The following quotes are examples of
what they wrote in response to the question, “What did you enjoy most today?” “When I got this long problem.” “Learning and
solving problems.” “Having more of a challenge by working all of the problems.” “Figuring out the problems.” “Answering
problems correctly.” “Learning a new formula.” “Learning distance formula.” “Remembering.”

Both males and females indicated repetition as a problem with sustaining attention to the game. Males indicated a desire for
instructional games to include elements of entertainment games, such as 3D images and violent fantasies, to attract their
attention. Although the issue of violence was raised only in the focus group interviews, ignoring the implications is difficult. The
issue arose primarily in discussions of why more males play computer games and whether the game used in this study was
appropriate for both males and females. The researcher presented no violencerelated questions. The following dialogue
illustrates the students’ ideas about violent themes in games.

“Tell me what you think about the Soak Your Sibling game for males and females. Is it more interesting to males or females
or both? ” A female student said, “If they pulled out a Tommy gun, guys would like it more.”
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Similarly, in another focus group interview, one male said, “It needs to add some violence.” The researcher asked, “Violence?
You think it needs more violence?” The student responded, “Yeah. Like a guillotine to chop off your head.” Another male
offered a less violent solution by saying, “Males would like it more if it had sports.”

Beliefs About Mathematics and the Use of Computers

Before and after student use of the game, t-test results of the attitude scales showed that males were more likely than females
to stereotype both mathematics and computers as male domains. Although the qualitative data from the focus group interviews
gave some indication of gender-based stereotyping, both males and females gave evidence during the interviews that they did not
hold stereotypical views about mathematics and the use of computers. Females also recognized that stereotypical views stem
from societal expectations and are more often views that are held by males.

Mathematics Performance
The results did not show a statistically significant difference between males and females in their immediate posttest or

delayed posttest scores. The results did not support the research hypotheses that males will score higher than females on an
immediate or delayed posttest following the use of a computer-based mathematics game. The results on the delayed posttest,
however, indicated a tendency toward statistical significance (p = .070) with females performing better than males.

Implications

Both males and females demonstrate the development of cooperative, cognitive, and metacognitive strategies when playing a
computer-based mathematics game. The use of games, such as the one used in this study, may be disadvantageous to males,
however. If males have more experience with computer-based games, especially violent games, they may be less likely to see the
benefits of games to their leaming. Females, on the other hand, may benefit from the use of this type of computer-based game
because they are more likely to see the value of the game as a learning tool. The evident gender differences indicate the need to
design games that are appealing to both males and females. The development of various game fantasies will allow students to
make choices that are more relevant to the student. In addition, allowing students to choose the level of difficulty promotes
challenge and success opportunities.

Conclusion

Both males and females are interested in the use of a computer-based mathematics game, although they take a different
approach and have different reasons to engage in the game. Designing computer-based mathematics games that appeal to both
males and females supports the leammers’ development of cooperative, cognitive and metacognitive strategies. Games that are
designed with varying levels of difficulty challenge leamers to succeed without damaging their self-esteem. Designing games
that challenge leamers to succeed assists the learners in building confidence in their mathematics ability.
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Sister Mary Theresa Brentano, OSB's Innovative Use
of Magnetic Audio Tapes:
An Overlooked Story in the History of Educational Technology

Linda Herndon, O.S.B.

“The keenest disappointment of our trail blazing would be
that we could not fit into the picture of new developments.”
from Brentano's daily journal calendar, January 5, 1959

Introduction

In this paper, I tell the story of Sister Mary Theresa Brentano, O.S.B.’s (1902-1987) innovative use of magnetic audio tapes
to provide instruction for students in grades K-12. From 1952 to approximately 1968, Brentano implemented, refined, and tested
her tape teaching methods with special emphasis on individualizing instruction in the elementary school. Brentano’s innovative
tape teaching ideas are not mentioned in Saettler’s The Evolution of American Educational
Technology (1990), DeVaney’s Voices of the Founders: Early Discourses in Educational
Technology (1996), or Butler’'s Women in Audiovisual Education, 1920-1957: A Discourse
Analysis (1995). In this paper [ provide interpretive biographical look at Brentano's tape
teaching innovation. I discuss her rationale for and implementation of tape teaching and share
some of the successes and struggles of tape teaching. I conclude by discussing two ways my
research into Brentano's individualized tape teaching innovation benefits the field of
educational technology.

Sister Mary Theresa Brentano, O.S.B. was a Benedictine Sister of Mount St. Scholastica
in Atchison, Kansas.!" In June 1933, Brentano, a member of the Phi Beta Kappa honor
society, received the first Ph.D. in English awarded by the University of Kansas (“City
News,” 1933). After receiving her Ph.D., Brentano returned to the college run by her religious
community, Mount St. Scholastica College? in Atchison, Kansas, as head of the English
Department.

Sometime during the 1947-48 school year, Mother Walburga (Anna) Franz, Prioress of
St. Scholastica Priory, Covington, Louisiana, came to Atchison, Kansas, to confer with
Mother Lucy Dooley, Prioress of Mount St. Scholastica, about the possibility of sending a few Sisters to Covington. Franz
wanted some sisters from Atchison who had their Ph.D. to go to Covington to help the sisters maintain state certification of their
school, St. Scholastica Academy, by teaching some classes to their sisters. Brentano was one of two sisters from Atchison who
volunteered to go to Louisiana in the fall of 1948.

The Inspiration for Tape Teaching

Sometime in 1952 while she was principal of St. Scholastica Academy in Covington, Brentano and Franz went on a trip to
New Orleans. While riding in a taxicab there, Brentano noticed that the cab driver could call his headquarters to get his orders to
find out who to wait for and where. Brentano got the idea that if the taxi driver could talk over the intercom and communicate
with headquarters, then why couldn't this same technology be used in a single classroom with the different students hearing the
teacher whenever she talked to them. (M. P. Ege, OSB, personal communication, November 6, 1999)

With the full support of Franz, Brentano set about to make her germ of an idea for individualized tape teaching a reality.
Having previously observed the use of tape recorders and earphones to teach graduate students foreign languages (““Classroom
electron,” unknown; Stoma 1957), she decided to use this technology to provide the individualized instruction that parents were
requesting for their daughters and sons. Although we now think of individualized instruction as meaning each child is taught
according to his or her needs, for Brentano individualized instruction meant that a child's individual needs were important, but for
instructional purposes, the child is grouped with other children who have similar meds. She referred this method as
“individualization within the group” (1959). Brentano described individualized tape teaching as “probably the greatest aid now
available for taking care of individual differences in the classroom” (“Sisters Prepare Tape Recorded Lessons,” 19547). The
huge increase in the student population as the Baby Boomers started school created a teacher shortage and individualized tape
teaching was touted as a possible way to help to alleviate this problem.

Tape Teaching—What It Is and How It Developed

A class period taught using Brentano's individualized tape teaching methods was divided into three sections of about 20
minutes each (Keating, 1961). During the first section of the class period, the teacher introduced the class's topic. The teacher
then divided the students into four ability groups. While three groups used earphones to listen to tapes prepared by their teacher
on the topic, the teacher worked with the fourth group that needed extra help. The brightest students heard on tape how to apply
what the teacher had presented. The average students got some clues or reminders about how to apply what was presented while
the slow learners had the entire lesson repeated, possibly more than once (Stoma, 1957). The last section of the class period was a
total-class discussion where students had a chance to share what they learned from listening to the tapes. A former tape teacher

133

T



shared with me that Brentano encouraged her to make sure that the low ability students always had some information on their
tape that the other groups did not have (T. Balot, personal communication, March 24, 2001). In this way, the lower ability
students could always participate and contribute something special to the class discussion.

Ideally, only the teacher knew to which ability group she or he assigned a given student. The reason for this was to remove
the stigmas that can go with the grouping of students (Stengren, 1958). These ability groups did not need to be the same for
every subject (Dickerson, 1958). For instance, a student could be in one group for arithmetic and a different one for English. The
teacher could change the student from one group to another during the school year and the student could also request to change
groups (S. Ross & Kiester, 1958, and Brentano notes). From interviews with tape teachers, all shared with me that in practice
students did know to which of the four groups they were assigned.

_— In the fall semester of 1952, a class of primary student first
‘ T : used earphones and tapes in a room with 30 listening booths
‘ . " | and six channels of tape (S. M. T. Brentano, 0.S.B., 1962, p.

‘ : "4 368) (See Figure 2). Brentano believed that providing primary
grade children with the best education possible was important
since that was where their foundation in education began (M.
K. Taylor, OSB, personal communication, January 12, 2000)
and she believed that “small pupils were being slighted in their
American technological heritage” (Laube, 1958). Figure 2, the
oldest dated photograph of tape teaching, requires some
explanation. This photograph shows a six-tape console being
used by a teacher. When Brentano originally started tape
teaching, she used six different tapes. It seems that experience
proved that three tapes were as effective as six and required
much less preparation for the teacher. The photograph shows
high school girls, not elementary school children, in the carrel-
style listening booths. Several newspaper articles in the fall of
1954 (“Electronic Classroom,” 1954; “Sisters Prepare Tape

gure 2. First tdpeie 5 I LI Recorded Lessons,” 19547?; “Tape-recorders, books team up in
ademy. 1952. first U.S. ‘Electronic Classroom’,” 1954) have photographs that show this
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classroom being used to teach primary grade girls and boys. Brentano coined the
term Electronic Classroom to refer to this room since she said it did not seem appropriate to call it a laboratory with first and
second graders using it (date unknown).
Brentano's individualized tape teaching innovation evolved with experience. One of the first additions to tape teaching was
the use of a worksheet to accompany the tape. As Brentano explained (1962),
On tape the child never merely listens. He will listen, learn, and on his worksheet record the fruits of his
mental activities both for his own help in review and his teacher's evaluation of this achievement....On his
worksheet he will likely be asked to write answers that relate the lesson to his past experience, to give the
result of his observations, and to carry his observations forward until he can infer from facts some
generalization or principle . . . and finally correct his paper by noting the answers which the tape will give
him. (p. 369)
Since the six-track individualized tape instruction electronic classroom was popular with both teachers and parents, there was
a need to create another tape teaching classroom. The second iteration of the tape classroom was built in 1953 and it provided a
less expensive alternative to the original electronic classroom (See Figure 3). In this classroom, conduits that held the lines from
the tape recorders extended between the rows of desks. While seated at their desks, the children plugged their earphones into a
jack box in the conduit and could listen to the tape without having to be in special listening booths (date unknown).
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Figure 3. Second iteration of tape teaching classroom. Figure 4. The third iteration of the tape teaching classroom.
Sister Maris Stella Pravata (Maris Leitz) is the teacher. On Pravata's desk is a microphone and a switch box. Photo

Date unnknown. by Petit’s Studio. Date unknown.

The third iteration of the tape classroom (See Figure 4) developed later involved the addition of an intercom system by which the
teacher could contact an individual student without disturbing the rest of the class. Brentano described needing an intercom as a
way to get the attention of an inattentive student as well as to determine if a student could properly hear the tape. The first
intercom system allowed only one-way communication—from teacher to a student (Laube & Brentano, 1957). Figure 4 shows a
tape teaching classroom complete with the microphone by which the teacher could contact individual students. To contact an
individual student, the teacher had a set of switches that allowed her tap into the same line as an individual student.

Our Lady of Wisdom Hall-The First Electronic School

The success of tape teaching resulted in an increased enrollment at St. Scholastica Academy. In 1957 to provide more
classroom space for the larger enrollment and to meet the needs of Brentano's developing tape teaching innovation, the
Benedictine Sisters built Qur Lady of Wisdom Hall. Newsweek (“Electronic classrooms,” 1957, p. 99) referred to Qur Lady of
Wisdom Hall as “the first structure in the history of American education to be specially designed and pre-wired for electronic
teaching.” Our Lady of Wisdom Hall, a one-story, air-conditioned, three-classroom building, cost $75,000 of which $15,000 was
for the electrical features (‘“Classroom electron,” unknown). Two classrooms, that Brentano called Classroom Electron I, were
somewhat traditional looking with individual desks and the other classroom, Classroom Electron II, had 32 individual recitation
booths as well as desks. There was a fourth and much smaller room called the individual measurement room.

Classroom Electron 1

At first glance, each of the two identical Classroom Electron I's looked like traditional classrooms (see Figure 5). One
noticeable difference is that on the floor beside each desk is a recessed receptacle into which a student plugged in a set of
earphones. This innovation, designed by Brentano, eliminated the raised conduits with wires in the aisles between the students’
desks. The second special feature was that the teacher's desk was replaced by a special six-foot long console that includes four
heavy-duty Viking-75 tape recorders (“Electronic age school,” 1959), a set of control switches for each student's desk, and a
headset with a microphone for the teacher (see Figure 6). The four reel-to-reel audio tape players allowed the teacher to present
up to four different taped lessons at any given time. Besides the three tapes used for instructing three different ability groups, the
fourth tape recorder was available for a variety of purposes: a special lesson for highly accelerated students, a remedial lesson, a
make-up lesson replaying a tape missed a previous day, or as a replacement tape recorder if one of the other three recorders was
not working correctly. The toggle switches shown in Figure 6 allowed the teacher to select which of the four tapes each
individual student heard.
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Figure 5. Classroom Electron I. While Pravata instructs
some students others are using earphones for taped
instruction. Photo by Petit's Studio. 1957.

Figure 6. Classroom Electron I teacher's console. Sister
Anthony Balot (Toni) adjusts the switches to set which tape

a student hears. Photo by Petit's Studio. 1957.

Clasroomsroom Electron II (or the Booth Room)
The single Classroom Electron II (or Booth Room) in Our Lady of Wisdom Hall was equipped with desks in the middle of

the room and a total of 32 soundproof individual recitation booths along twosides of the room (see Figure 7). The desks permit
the teacher to work with a small group of students while the other students are working in their own recitation booths. Each booth
had a writing shelf, one or more chairs, a set of lightweight, removable earphones, a two-way intercom speaker, and a light. In
each booth there are four possible openings into which to plug the earphones. This allowed the teacher to select audio from one
of the three tapes, a record on the phonograph, or a radio program depending on what she or he wanted the student to hear. A
switch in each booth allowed the student to contact the teacher by turning on a light on the annunciator panel on the teacher's
console (see Figure 8). The teacher, through the use of her headset at the console, could answer the student's question privately
without disturbing anyone else. The use of the headset also allowed the teacher to listen in on what was going on in any of the
booths without disturbing the student (“$40,000 Ford grant enables college to test new electronic teaching system,” 1958;
Sherman, 1958).

Figure 7. Classroom electron II. Photo by Petit’s : Figure 8. Classroom Electron I teacher’s console complete
Studio. 1957 with 3 tape recorders, record player, annunciator lights
Switches for each of the 32 booths and teacher’s headset.
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Stoma (1957) reports that there was an individual measurement room in Qur Lady of Wisdom Hall where the teachers posted
records of each student’s progress and of each class's achievements. The original plan was that this small room would be used as
a research laboratory in which the teachers could study how a child actually learns. From what I could ascertain from
conversations with former tape teachers and from Brentano's notes, the individual measurement room was never used for
anything other than a place to post test results. It is likely that the primary reason for this is lack of development of the individual
measurement room is that Brentano returned to Atchison, Kansas, at then end of August 1957, only months after Our Lady of
Wisdom Hall opened.

1957 Summer Tape Workshop

Late in May of 1957, the Ford Foundation Fund for the Advancement of Education awarded Brentano $15,000 to conduct a
six-week Tape Workshop in Our Lady of Wisdom Hall during the summer of 1957 (Fine, 1957). At the workshop, Brentano
taught teachers how to implement her tape teaching methods in their own classrooms including how to write scripts, record tapes,
and make worksheets. A total of 36 teachers, all members of Catholic religious communities, attended the workshop and made

tapes in geography.

The Tape Institute at Mount St. Scholastica

In August 1957, Brentano returned to her home religious community of Mount St. Scholastica in Atchison, Kansas, to set up
and run the Tape Institute. With more than $100,000 in grants from the Fund for the Advancement of Education over a three-year
period, $23,000 from the Raskob Foundation for Catholic Activities, Inc., and with space and financial assistance from Mount St.
Scholastica College, the Tape Institute was the center of Brentano's tape teaching innovation until the mid 1960s. The Tape
Institute was responsible for creating more than twelve thousand tapes, scripts, and worksheets in all different subjects for all
grades and distributing them to schools using Brentano's methods around the country. Most of these tapes were created by the
teachers who attended the four summer tape workshops from 1958 to 1961. The Tape Institute was also responsible for
coordinating the standardized testing done in tape schools and their counterpart non-tape schools to provide for statistical
measures of the success of tape teaching,

By 1957 the following schools had adopted Brentano's individualized tape teaching methods:

e St. Scholastica Academy, Covington, LA: 5" through 8" grades

Mater Dolorosa School, New Orleans, LA: 2nd grade, remedial reading

Cathedral School, Lafayette, LA: 8" grade

De La Salle Normal School and Junior Novitiate of Brothers of the Christian Schools, Lafayette, LA: social studies and
chemistry

Our Lady of Fatima School, Lafayette, LA: 6th grade

Immaculate Conception School, Grand Prairie, TX: 4th grade, reading clinic

Incarnate Word School, San Antonio, TX: st grade

St. Joseph Cathedral School, St. Joseph, MO: 3rd and 6" grades

In 1958 there were 45 rooms in 16 schools using Brentano's tape teaching methods and by 1960 there were electronic classrooms
in 80 schools (Keating, 1961, p. 20).

The Benefits of Tape Teaching

According to Brentano (1962, p. 369), there were four main benefits for students taught using individualized tape teaching.
The first benefit was that tape teaching fits student's needs because the students listened to tapes especially made for their ability
level. If a student needed special attention, then the teacher provided that while the rest of the class listened to tapes.

A second benefit was that tape teaching presented superior instruction since it was the goal of the teacher making the tape “to
present the best material in the best way, so that the pupils who learn it will be equipped to live successfully in their world”
(Knoedel, 1958). Tapes were not merely to repeat a textbook, but were to be creative, interesting, up-to-date works of art worthy
of keeping and using again and for sharing with other teachers.
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The third benefit of tape teaching was that students learned to concentrate better. According to Brentano, one reason for
improved concentration is that the use of earphones created a feeling of a more personal contract with the teacher. “The hearing
of a lesson on earphones is a much more intimate experience than hearing a tape played aloud. With this information going into
the student's ears, and his eyes occupied with the worksheet, the attention is truly phenomenal” (personal notes of Brentano).
Directions were given at the beginning of the tape. Since the tape did not repeat directions, students soon learned that if they
missed the directions, they were out of luck since the teacher would be busy instructing another group and could not be -
interrupted. Throughout the tape, the student had to listen carefully in order to answer questions on the worksheet. At the end of
the tape, answers to the worksheet were given and the student had to continue to pay careful attention to make sure s’he graded
the worksheet properly.

The fourth benefit Brentano (1962, p. 369) listed for tape teaching is that it allowed the student to have more personal contact
with the teacher. A former tape student told me that when she listened to a tape, she felt like the teacher was talking directly to
her. Brentano claimed that tape teaching multiplied a teacher's voice and personality since she or he was really teaching four
classes at a time—not just one. This allowed teachers “more time for discussion, more time for questions, more time for individual
help” (emphasis original) (S. Ross & Kiester, 1958). Brentano strongly believed that tapes were not meant to replace a teacher,
but were meant to supplement her by multiplying her presence in the classroom (M. T. Brentano, O.S.B., 1959; Keating, 1961;
“Tape-recorders, books team up in first U. S. ‘Electronic Classroom’,” 1954; “What is a tape-teaching workshop?,” unknown).

Tape teaching often produced impressive test results. For instance, of the 100 elementary students at St. Scholastica Academy
who were taught using Brentano's tape teaching methods during the 1956-57 school year, only one student failed to average the
ten-month expected gain on the Metropolitan Test. “Twenty-five averaged a gain between one and two years; fifty-five averaged
a gain between two and three years; eighteen a gain between three and four years, while one surpassed the equivalent of four
years’ gain as measured by standard norms” (Laube, 1958, p. 13).

Some Problems and Challenges of Tape Teaching

As with all innovations in educational technology, tape teaching had its share of challenges and problems. In this section I
briefly describe many of these challenges. One problem with implementing tape teaching was the cost of setting up an electronic
classroom, the ongoing cost of maintaining it, and the cost of paper for worksheets. In 1958, Brentano estimated that a school
could equip a classroom for tape teaching for $3000 (B. Ross & Ross, 1959). If the funds were available, a major problem was
finding an electrician who could build and wire the specialized console since these were not available commercially. Tape
teachers often shared with me that equipment did not work properly, i.e., tape recorders broke frequently, students couldn't hear
with their earphones, headsets picked up radio programs rather than the tapes, etc. The quality of the recordings often made it
hard to hear and understand a lesson.

Although tape teaching was supposed to give the teacher more time, tape teachers in the first years of the innovation found
this to be anything but true. Since there were no scripts, tapes, or worksheets, the classroom teacher had to do all this
herself/himself besides the usual classroom responsibilities. To research and write the kind of creative script that Brentano
expected could take 20 or more hours. Another problem was that when a trained tape teacher left a school there was often no one
trained to use tapes to replace her/him. The loss of the trained tape teacher often meant that tapes were no longer used or were
not used as Brentano intended.

Brentano's intent was to have the Tape Institute create an entire tape curriculum for all elementary subjects, but this never
came to pass. From what I can tell from my research, it seems that the Tape Institute never made an entire year's set of tapes for
any subject for any grade. Most of the creative, artistic tapes produced by teachers for the Tape Institute were not correlated to
specific textbooks. Teachers using tapes obtained from the Tape Institute had to figure out where in their own curriculum to use
a tape or set of tapes. For instance, tapes that a teacher created for her/his fifth grade social studies class in Kansas may not fit
with a similar class in Kentucky. Tapes also became outdated rapidly and required a teacher to update and re-record a new tape.

Since tape teaching was first implemented in Catholic schools, the press and others raised questions as to whether tape
teaching could be as effective in public schools as it was in Catholic schools. An article in The New York Times (Fine, 1957, p.
47) asked, “Can this program operate as effectively in a typical public school, with large classes and overworked teachers?”
Another problem that kept tape teaching from becoming more widespread in public schools was the Catholic content of many
tapes. Most of the participants at the summer tape workshops were members of Catholic religious communities who taught in
Catholic schools. As they would when teaching in their own classroom, the scripts they wrote contained numerous references to
things Catholic although these were not scripts for religion class tapes. For instance, a script for a tape for first grade science
began with, “Today, boys and girls, we are going to talk about this big, wide, wonderful world that God made for us.” The
Catholic content of tapes was problematic when Brentano sold the tapes.

Brentano had little assistance in running the Tape Institute. It seems that she had someone available to multilith the
worksheets and at times had part time secretarial help. From several letters written to Brentano from tape teachers, it seems that
she sometimes had a hard time getting the correct tapes, scripts, and worksheets mailed to teachers in a timely manner.

In some ways Brentano may have been counter-productive in carrying on her own tape teaching innovation. For instance, her
attitude was that all tapes were always unfinished. This attitude meant that Brentano was always in the process of revising and
updating tapes. Brentano was not a practical, detail person, but a dreamer and a visionary. Once she had experimented with tape
teaching and saw that it could be successful, Brentano moved on to explore her other creative ideas. As early as 1958, she started
working on a Thinking Curriculum that used audio tapes and worksheets to teach thinking skills to children in elementary school.
The Thinking Curriculum grew to involve the study of the importance of color in teaching and how to teach logic to elementary
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school children.

The End of Tape Teaching

With the increasing availability and popularity of video technologies in education and computer-aided instruction plus
Brentano's shift to other interests, tape teaching soon became history. By 1962, there were no longer articles in newspapers or
magazines about her tape teaching methods and by the middle 1960s, there was very little correspondence to Brentano regarding
tape teaching. In 1970 Brentano entered into a contract with Scott Scientific, Inc. of Fort Collins, Colorado, to sell them the tapes,
scripts, worksheets, reel-to-reel tape recorders, and other equipment with the hope that they could successfully market them.
Despite the best efforts of Scott Scientific, including removing the references to God and things Catholic, re-voicing the tapes,
copying them onto cassettes, and creating ditto masters of the worksheets, by 1971 Scott was no longer able to sell any of her
tapes and Brentano’s tapes were eventually returned to her (A. Spring, personal communication, April 29, 2000).

Importance of This Research for the Field of Educational Technology

My research provides several interesting results for the field of educational technology. Due to space considerations, I discuss
two of these in this paper. Besides making known an overlooked innovation in the field, my research provides a comprehensive
look at an innovation in educational technology from its initial idea to its conclusion. I have extensive documents from Brentano
including personal correspondence and even some reel-to-reel tapes that she made describing tape teaching and its history.
Interviews with the first two tape teachers from St. Scholastica Academy, with several tape teachers involved during the height of
tape teaching, and with some who used tapes during its waning years of use provide a fascinating look at the life cycle of an
innovation. Personal communication with friends and associates of Brentano during the tape teaching years supply a wealth of
knowledge and insights about what it was like for Brentano as an innovator in educational technology during the 1950s and
1960s. My dissertation, Sister Mary Theresa Brentano, O.S.B.: Innovator in the Use of Magnetic Audio Tapes—An Overlooked
Story in the History of Educational Technology (Herndon, O.S.B., 2002 (anticipated)), provides a more thorough documentation
of Brentano's innovation than is possible here.

The second implication of my research concerns why official histories of educational technology have overlooked Brentano's
individualized tape teaching innovation. I believe there are several possible reasons for this oversight. Brentano's work was
featured in more than thirty newspaper and magazine articles including The New York Times (Fine, 1957) and Newsweek
(“Electronic classrooms,” 1957). The United States Information Agency (“USIA television service films electronic classroom,”
1959) produced a five-minute movie clip illustrating Brentano's tape teaching innovation. Upon her death, The New York Times
(“Nun Who Pioneered the Use of Electronic Teaching Dies,” 1987) printed her obituary. One might guess that her place in the
history of educational technology was assured. However, the popular press is not usually a place where academics look when
writing the history of the field. For instance, De Vaney and Butler in “Voices of the Founders: Early Discourses in Educational
Technology” (1996) used information from audiovisual textbooks and oral history audiotapes from the Archives of the
Department of Audio-Visual Instruction. Brentano did not write a textbook about individualized tape teaching and the reel-to-
reel oral tapes that Brentano herself made have been stored in the Mount St. Scholastica Archives unknown to anyone at all until
this research.

The data that I have does not suggest that Brentano belonged to any professional organizations. One can only guess that
Brentano may have believed that she did not have time or that she had no need for any type of professional affiliation. She did
speak at many regional professional meetings and also two national conferences: the Catholic Audio-Visual Association
Conference in 1954 and the Department of Audiovisual Instruction Convention in 1962. The only professional publication of her
work is the text of her presentation from the latter convention published in Audiovisual Instruction (S. M. T. Brentano, O.S8.B.,
1962). One might guess that women religious were not permitted or encouraged to hold membership in professional
organizations or to publish scholarly papers during the 1950s and early 1960s, but that was not so at Mount St. Scholastica.
During this time period, several sisters were actively involved in professional organizations and in publishing scholarly research.’

Other reasons could also have contributed to Brentano's work being overlooked in official histories of the field of educational
technology. Very little is written in any book regarding the use of audio tapes in the classroom, including Saettler's (1990)
definitive history of the field, The Evolution of American Educational Technology. Brentano's original work with audio tape
teaching was not based at a major research university, but at a small Catholic K-12 school. When she did move her base of
operation to be associated with a college, it was to Mount St. Scholastica College, a very small Catholic women’s college in
Atchison, Kansas. Although this does not outwardly appear to be a concern to Brentano, this move was not helpful in making her
work known in academic circles. De Vaney and Butler (1996) state that, “Historically, although women in audiovisual education
played major roles, they were often overlooked and/or assigned minor ones” (p. 39). One can speculate that the fact that
Brentano was a woman and was a member of a Catholic monastery were also reasons in their own way for her being overlooked
in official histories of the field.
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Conclusion

This paper presented an overview of Sister Mary Theresa Brentano's innovation in educational technology—the use of
magnetic audio tapes to provide individualized instruction to children in K-12 schools. I described Our Lady of Wisdom Hall at
St. Scholastica Academy, Covington, Louisiana, the first school designed and built for electronic teaching with its two different
types of Classroom Electron. Benefits of tape teaching were recounted along with some challenges and problems involved with
the innovation. Lastly, I presented two contributions this research contributes to the field of educational technology: a complete
history of an innovation in educational technology from its beginning to its end and some reasons how an innovation such as this
can be overlooked in the official histories of the field.
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Abstract

The purpose of this study was to explore best practices for community building in Web-based learning environments. The
study took place in two Web-based courses at two universities. An embedded case study design was used, and multiple sources of
evidence (e.g., chat and bulletin board transcripts, interviews, and surveys) were gathered to inform the results. Overall,
participants in both courses indicated some sense of community, albeit limited in scope (i.e., the learners indicated a stronger
connection with their team members than with the larger class group). While more research is needed, our study indicates that
enabling and encouraging the use of these strategies and techniques may contribute 1o the long-term viability and use of WBI in
institutions of higher education.

Introduction

The use of electronic technologies for the delivery of instruction has grown at an exponential rate over the last five years.
Institutions of higher education, corporations and K-12 environments continue to seek ways to use on-line tools to deliver
instruction. Concurrently, the technological infrastructure is expanding in terms of its capabilities and power (Daniel, 1998;
Katz, 1999), increasing learner access to the technologies needed to acquire and share information with other participants. This
convergence in interest by educators and learners in learning via distance technologies has enabled an exponential increase in the
quantity of distance courses and programs across disciplines (e.g., art, history, information systems, education, science) and
contexts (Otchet, 1998).

While the increased interest and need is an exciting development, several challenges associated with the successful
implementation of Web-based instruction (WBI) remain unresolved, including retention and high dropout rates (see Barley,
1999; and Hill, in press, for an overview of several issues). Retention has historically presented challenges for distance
educators. According to Moore & Kearsley (1996), dropout rates have ranged from 30 - 50%. While this figure is inclusive of a
variety of distance leamning technologies (video, print, etc.} and the authors point out that the dropout rate would now be at the
lower end, 30% is still a considerable percentage to lose in a learning experience. WBI, with its high demands psychologically
and technically, makes this challenge even more significant.

Several factors may contribute to retention challenges in distance education. Factors mentioned in the literature include: lack
of prior experience with distance learning, external demands, and conflicts with motivation demands (extemnal vs. internal) (see,
for example, Carr, 2000). Another explanation for high dropout rates and dissatisfaction with distance delivered courses may
relate to a lack of a perception of community in courses that are not face-to-face. Students may feel like they are isolated,
creating an experience of lack of presence from others involved in the course.

Perception of a community may assist learners with feeling connected or belonging (Halaby, 2000; Joyce & Weil, 1996).
Research in on-line environments indicates that community building can occur in distance delivered courses (Hill, 1999a; Palloff
& Pratt, 1999), much like community building can occur in virtual teams in the business sector (Lave & Wenger, 1991; Raven,
1999). Given that a sense of a community has been demonstrated to contribute to group performance within a corporate context
(Lave & Wenger, 1991), it may prove to be a benefit in a learning context. Discovering the best strategies and techniques for
community building may lead to enhanced course outcomes (e.g., retention, satisfaction, learning outcomes) by participants in
WBI.

Purpose

The purpose of this study was to explore best practices for community buildingin WBI. In doing so, the study sought to
examine specific strategies and techniques designed to facilitate the establishment of an on-line community. The study was
guided by the following general research question:
What are the best techniques/strategies to enable community building in WBI?
This question was addressed through a number of sub-questions, two of which will be focused upon in this paper:

. What can we do, as designers of, and instructors in, a WBLE to assist the leamner in the effective building of

community while learning in a Web-based environment?
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. What strategies can learners use to assist themselves (individually and with each other) in community building while
engaged in learning in Web-based environments?

Significance of the Study

While considerable research has been conducted in the general area of distance learning, research specific to Web-based
environments for learning has only recently been published (see, for example, Dehoney & Reeves, 1999; Khan, 1997; Hill,
1997a; Hill, 1999a; Owston, 1997; Pritchard, 1998), and most is being presented at a theoretical rather than an empirical level.
As the Web and Internét-based technologies (e.g., bulletin boards, email, CUSeeMe, streaming video, instant messaging)
continue to grow in popularity and use in higher education, we felt that institutions would benefit greatly from investigation of
best practices related to WBI, in our case, specifically examining best practices for community building.

Interest in building community is certainly not new, nor is it something isolated to study in the context of higher education.
Lave and Wenger (1991) have spent considerable time examining.thc issucs related to forming community in a business and
industry setting. Joyce and Weil (1996) called for the creation of a communities of professional educators within a school
setting. Halaby (2000) brings the notion of belonging into the classroom setting, emphasizing a need to help students belong.
More recently, Palloff and Pratt (2001) extended their work on community building within higher education settings, focusing on
providing hints and tips for the online teacher.

Certainly, this work is useful and adds to our literature base. However, much of the work completed to date is primarily
theoretical, and while based in experience, is not primarily driven by empirical research. Further, the current work does not
define specific models for how to enable community-building in a Web-based environment -- both from the teacher and student
perspective. We need data-driven strategies and models, presenting techniques on both sides of the desk, so that others can test
the robustness of the models in a variety of environments.

Research Plan

Research Design

An embedded case study design was used for this study, involving the use of multiple cases, or embedded units, within a
larger context. The unit of study in the case was the individual faculty member or student involved in the WBI implementation.
Multiple sources of evidence were used to triangulate the data, thus addressing possible concerns with internal validity (Yin,
1994). This approach has been used by one of the researchers in previous research (Hill & Hannafin, 1997; Hill, 1997b), and has
proven successful when looking to describe rich contexts, and for model development (Hill, 1999b).

Selection and Description of the Participants

Two groups of participants were engaged in this study. One consisted of a an instructor and students involved in the Master's
level course Information Technology Infrastructures in a college of business at a university in a large metropolitan area. The
other consisted of an instructor and Master's level students involved in the course Instructional Design in a college of education at
a university in a rural area. The population included university instructors, instructional design experts and working
professionals returning to school from various sectors of business and industry (e.g., information technology management,
technical support, Web development) and education (K-12 and higher education).
The courses were selected for two primary reasons:

. Involvement in the courses was voluntary. Although for many students the courses were required for completion of the
degrees, they decided when and how to take the course. Most students enter with a high level of interest and
motivation.

. Learners begin the course with a variety of backgrounds, as well as differences in their technology experience. This
variety is essential for examining strategies and techniques across potential students.
Two groups comprised the sample of this study:

. university faculty as subject matter experts to help inform the design, development, and implementation of the courses;
and
. students enrolled in the courses during summer term.
WBI Development

Measures and Instrumentation

A combination of positivistic and interpretivist techniques were used in gathering evidence for the study. Various
instruments were used to facilitate data collection for the study: surveys, interviews, observations, and content analysis of
discussion transcripts. Positivistic techniques were used to generate individual difference measures for each case. Interpretivist
techniques were used to monitor the use of community-building strategies and techniques.

Settings and Procedures

Implementation of the courses took place over a 7-8 week period during the summer of 2000. Data were collected in a
variety of environments. Pilot testing with learners in the spring and data gathering with learners in the summer took place in the
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environment in which the WBI was used, including campus computer labs and the learners' homes/places of employment
(depending on where they have access to the Web). A combination of questionnaires, observations, interviews, and content
analysis of transcripts from on-line discussions were used to gather data from students. The facilities and necessary equipment
for data gathering were fully established at each institution.

Analysis

Tc})l the extent possible, the collection, organization, and initial analysis of data occurred concurrently. Previous research
indicates that this assists with indicating gaps in data as they are gathered and allow for adaptations in the process (e.g., need for
additional information) (Glaser & Strauss, 1967; Hert, 1992; Hill & Hannafin, 1997). One "gap" that did occur related to the
number of participants. We did experience a reduction in participants in both courses, with the final number of participants being
21 in the Information Technology Infrastructures course and 22 participants in the Instructional Design course.

In-depth data analysis took place throughout the academic year following the offering of the courses. One level of in-depth
analysis involved reading through and coding the transcripts from the online chat and bulletin board discussions. As the
researchers read the data, pre-established codes were used to mark-up the data (Ericsson & Simon, 1984; Hill & Hannafin,
1997). Additional codes were established as themes and patterns not readily applicable to the established categories emerged.

Another level of in-depth analysis involved chunking sections of the data related to specific research questions according to
pre-established strategies and techniques for community building (Hill, 1999b). Pattern matching was used to inform the
generation of an overall list of strategies and techniques -- instructor and student -- for community building in WBI, enabling the
creation of a theoretical model for community-building in WBI. These coding and analysis techniques have been documented in
the literature (Bogdan & Biklen, 1992; Krathwohl, 1998; Yin, 1994) and were used by the researchers in previous studies (Hill,
1997b; Hill & Hannafin, 1997).

Data Presentation

The content of each student’s and instructor’s posting was analyzed to determine the number and type of constructs was
examined. Thirteen constructs in participants’ posting were identified: active interaction, socially constructed meaning,
expressions of support and encouragement, collaborative learning, sharing information, acknowledgement of others, chitchat,
teacher initiative, student initiative, teacher response, student response, student evaluation, and teacher evaluation.

To help inform the results, the data were first divided into two main categories: infrastructure strategies and interaction
strategies. Codes and definitions for strategies included in these categories are displayed in Table 1.

Codes Constructs Definition

Al Active Interaction Involving both course content and personal communication;
purposeful, engaged, energetic

SCM Socially Constructed Meaning Agreement or questioning with the intent to achieve agreement on
issues of meaning

ESE Expressions of Support and Encouragement Encouraging comments to their classmates. Exchanged between
students.

CL Collaborative Learning Sharing ideas and knowledge among students.

Comments directed primarily student to student rather than student
to instructor

SI SharingInformation/Resources Among students (resources = container) Integration of people,
resources

ACK Acknowledgement of others Noting presence of person

CC Chit Chat Social interactions not related to class

Table 1. Codes for infrastructure strategies

We also divided the interaction strategies categories (data) into two other categories: instructor strategies and student
strategies. Codes and definitions for strategies included in these categories are displayed in Tables 2 and 3.

Codes Constructs Definition

TI Teacher Initiative Asking question to lead and facilitate the discussion
TR Teacher Response Answering questions to respond to student

TE Teacher Evaluation | Teacher evaluation about student response

Table 2. Codes for interaction strategies — instructor strategies
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Codes Constructs Definition

TI Teacher Initiative Asking question to lead and facilitate the discussion

SI Student Initiative Asking question to negotiate or clarify the source and extent of
disagreement

TR Teacher Response Answering questions to respond to student

SR Student Response Answering questions to respond to teacher

SE Student Evaluation Willingness to critically evaluate work of others

TE Teacher Evaluation Teacher evaluation about student response

Table 3. Codes for interaction strategies — student strategies

We also analyzed the data from a qualitative perspective, seeking to understand how events occurred overtime. Figures I and

2 exemplify the graphs we made to help inform this level of analysis.
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Figure 2, Coding of all chat sesions for the Instructional Design course

After coding of the transcripts was complete and initial patterns were emerging, the researchers then looked at other data sources
as points of triangulation of the findings. Focus group interview notes were reviewed; end of term surveys were analyzed.
Trends in these data were then compared to the trends and patterns established from the discussion transcripts. Strategies and
techniques were adjusted as needed based on the data.

Findings and Results

Analysis of the data was an intensive task, cognitively and logistically. Many hours were spent by the researchers,
individually and as a team, reviewing and refining our findings. The results of our efforts are presented below, organized
according to our research questions.

What can we do, as designers of, and instructors in, a WBLE to assist the learner in the effective building of community while
learning in a Web-based environment?

Based on feedback from the learners during implementation, as well as expert review of the course, there are several things
that designers and instructors can do during the design, development and implementation stages to help with community building
in WBL

One strategy that proved very effective was ensuring that learners have sufficient opportunities to interact with each other as
well as with the instructor. Our research indicates that learners want a variety of ways to interact with each other. Learners in the
Information Infrastructures course and the Instructional Design course indicated that all of the communication technologies (e.g.,
chat, bulletin boards, email, phone) were working well and were important for facilitating interactions.

Another strategy used in the Instructional Design course that proved effective was the use of CSM messages. CSM messages
indicated to learners what they Could be doing, what they Should be doing, and what they Must be doing. These messages were
sent out by the instructor once or twice a week to remind learners of tasks for the week. During the mid-term evaluation, learners
indicated that the CSM messages were important not only for keeping them on track, but also for letting them know that the
instructor was there.

Yet another strategy that proved effective for community building was the use of teams for completing work. In the
Information Infrastructures course, teams of 2-4 worked together; in the Instructional Design course, teams of 2 worked together
(i.e., Design Buddies). In both instances, the learners indicated that the team members contributed very positively to their sense
of belonging and a sense of connection with others in the course.
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There were also several strategies built into the structure of the Web sites to assist with community building. These included:
access to multiple communication technologies, posting of announcements and "what's new" updates, and personal Web pages
for each learner that included a picture and biographical information. All of these approaches appear to have contributed to the
ability of a community to form as the learners interacted within, and used, the WBI environment for learning.

What strategies can learners use to assist themselves (individually and with each other) in community building while engaged in
learning in Web-based environments?

Analysis of surveys, as well as transcripts from various interactions in the courses, indicate that several strategies were used
by learners to assist themselves with community building and learning in a WBI environment. A strategy used by several
learners was a daily visit to the Web site to check for new messages on the bulletin boards. While many learners indicated that
this was frustrating ("takes too much time"), others stated that the frequent visits helped them with establishing a sense of
belonging to the course.

Two other closely related community building strategies used by learners are encouragement and support. Evidence of this
was seen throughout bulletin board postings, chat room interactions and e-mail messages between team members/Design Buddies
as well as between WBI participants in general.

Several learners indicated that the experience was somewhat overwhelming. This comment related mainly to the number of
messages learners had to read on bulletin boards, in chat sessions and in e-mail. One strategy mentioned by several learners was
that of scanning; that is, reading for content not for detail, in order to keep the information exchange manageable.

What are the best techniques/strategies to enhance community building in WBI?

Overall, several strategies and techniques for community building in WBI emerged from the initial malysis. The strategies
and techniques, compiled across those discussed in the research sub-questions, have been divided into two main areas:
infrastructure and interactions (see Table 4).

Infrastructure Strategies Interaction Strategies

Access to multiple communication technologies. Read for content not for detail.

Posting of announcements and "what's new" updates. Encourage and support fellow learners in their efforts.
Personal Web pages for each learner. Use CSM messages to indicate to learners what they Could be

doing, what they Should be doing, and what they Must be
doing in terms of the course.

Learners have sufficient opportunities to interact with each Use of teams for completing work in the course.
other as well as with the instructor.

A daily visit to the Web site to check for new messages on the
bulletin boards.

Table 4. Strategies and techniques for community building in on-line environments.

Infrastructure strategies are the responsibility of the instructor. They create the environment that enables or inhibits the
formation of community. Interaction strategies take place during the class, they involve actions from both the students and the
instructor/facilitator,

We have also represented the strategies in terms of target audience, i.e., instructor or learner (see Table 5).

Instructor Strategies Learner Strategies

Provide multiple opportunities for interaction. Visit the course Web site daily (or every other day ata
minimun).

Send out management related messages (e.g., CSMs)on a Provide encouragement and support.

regular basis.

Establish teams so that learners work together to complete Scan material posted on the Web site - do not read for detail.

tasks

Keep the Web site up -to-date and add in new information on a

regular basis to keep things "fresh.”

Table 5. Instructor and Learner Strategies for community building in on-line environments.

Community Building: A Process-based Model

It would appear that some level of community building did occur in both the Information Infrastructures and the Instructional
Design courses. Specifically, by looking at graphs of the interaction data (as recorded in the bulletin board and chat transcripts
(see examples in Figures 1 and 2)), we see evidence that community was established over time and that there were certain points
in the term where participants were "closer" in terms of a community than others.
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The analysis completed to date has enabled the creation of the beginnings of a theoretical model for community building and
its potential relationship to learning (see Figure 3). While the model is not complete, it does exemplify a significant step toward
identification of strategies and techniques that can enable the creation of community in WBI.

Duwring-class
interactions
(students/
instructor)

During-dass
strategies
(students/
instructor)

Course design
(instructor)

Learning
WBLE Community

Figure 3. Creating Community for Learning

The model in Figure 3 illustrates how community building strategies may lead to community building activities that take
place during a class, which leads to the existence of community. The existence of community is predicted to result to higher
levels of leaming. This learning can be measured through the coding of instances of socially constructed meaning, and
collaborative learning.

As discussed earlier, in the design phase of a course, the instructor can implement a number of strategies that provide a basic
infrastructure for community building. During the class, both instructor and students can use interaction strategies for community
building. The two sets of strategies lead to interactions during the class, again by students and instructor, and these interactions
lead to the emergence of a community.

Discussion & Suggested Next Steps
This study investigated strategies and techniques for community building in WBI. Overall, participants in both courses

indicated some sense of community, albeit limited in scope (i.e., the leamners indicated a stronger connection with their team
members than with the larger class group). While more research is needed, our study indicates that enabling and encouraging the
use of these strategies and techniques may contribute to the long-term viability and use of WBI in institutions of higher
education.

As we continue work in this area, we are also beginning to consider different questions and issues to explore. One issue we
offer as an area for additional study is that of adjustments to change. As compared to face to face classes, WBI courses place
more demands on both instructor and students in terms of amount of time worked, and number of student-instructor and student -
student interactions. As with regular face to face classes, it is better to wait with the evaluation of a WBI course until it has been
taught at least twice. The first time around is typically a learning experience for the instructor and the learner; better to use this as
a vehicle to determine what works and what doesn’t, and then make additional judgments the second -- or third -- time around.

We also recognize the need for assisting others in the implementation of community building strategies in their own WBI
experiences. Models and tools to assist with this effort would go a long way toward helping others interesting in building
community in their own WBI. We are currently developing a model for community building in WBLES, and encourage others to
also explore this area.

Conclusion

By delivering engaging and meaningful instruction in WBI environments, the university can increase its visibility and
viability in the 21st century educational arena. Further, results from this study can be used to guide and facilitate the design,
development, and implementation of WBI to increase interaction and engagement. This, in turn, can potentially lead to higher
retention (our experience: 94%) and satisfaction (our experience: high) in on-line courses at institutions of higher education.
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Learning in Action: The Professional Preparation of Instructional Designers

Marti Fyne Julian
Arizona State University

Abstract

This was a case study analysis of instructional designers and their preparation for professional practice. Seven instructional
designers were selected to participate in this study based on the following criteria: employment at a company developing
instructional materials for external clients, three to five years experience, and attendance at a graduate program of instructional
design or technology.

Each participant was interviewed on two occasions using a semi-structured interview format. Case studies were presented on
the analysis of the interviews and quotes were used to accurately express the perceptions and feelings of each participant. The
cross-case analysis identified major themes, which emerged from the interviews.

Individual differences as well as common perspectives on preparation and professional practice were noted between the
participants. This study confirmed prior research into the preparation of instructional designers for professional practice. The
theoretical body of knowledge as well as the practical knowledge and competencies used to solve problems in a variety of
environments define this practice. This research identified three profiles of instructional design practice that correlate with the
expert-novice continuum: Innovator, Traditionalist, and Practitioner. This study also identified instructional designers’
perceptions of effective graduate preparation for instructional design. Recommendations for instructional technology programs
and for future research are provided.

Background

Instructional Design: Science and art, A blank canvas and a variety of paintbrushes and pigments are merely tools; the
paintbrushes form textures and the pigment color. Their potential to become a work of art lies in the artist's knowledge about
materials and composition, intuition and creativity. Applied to the canvas, textures form layers that the artist explores and adapts
into shapes and meanings until, like pieces of a puzzle, they fall into place and form a personal message. Instructional Design
(ID) practice is also both science and art. Its blank canvas is an organization's need or learning opportunity and the potential for
an effective solution. Just as the painter's tools fill a canvas with texture and color, a multitude of systematic models outline the
ID process and methods adapted from a variety of disciplines are available to the designer. Their potential as tools for effective
practice lie in the instructional designer's knowledge, creativity, intuition, and analytical skills. Applied to a design problem, the
ID tools form layers that the instructional designer explores and adapts until, like pieces of a puzzle, they fall into place and form
an innovative solution that meets target audience needs.

Instructional design is a young discipline commonly defined by its scholars as a systematic and reflective problem-solving
process used to analyze instructional and informational needs, identify solutions, and design and develop support for learners of
any age, in any environment. ID borrows from a broad array of theories, research, and experience-based models in the fields of
engineering, education, psychology, cognitive science and business, among others.

An instructional designer is like an engineer. Both plan their work based upon principles that have been successful in the

past... Both try b design solutions that are not only functional but also attractive or appealing to the end user. Both the

engineer and the instructional designer have established problem-solving procedures they use to guide them in making

decisions about their designs (Smith & Ragan, 1999, p.2)

Instructional design literature often equates the birth of ID with the onset of World War II when'educational psychologists
and educational technologists joined forces to meet the training needs of the military (Richey, 1993; Saettler, 1990). ID practice
has since evolved to address organizations' needs in environments that range from K-12 to higher education, government and
military training, to a variety of corporate settings found in business and industry. Instructional designers in K-12 or higher
education environments are often placed in positions as educational technologists with the responsibilities that range from
curriculum development to incorporation of new teaching and learning pedagogues. Military-based instructional designers may
need to develop training materials for classroom and field training but must function within a well-established hierarchy and
policies that dictate performance objectives and goals. Finally, instructional designers in corporate environments may contend
with novel situations that vary from project to project. In internal training departments, this often includes development of in-
house training or information support materials. In the case of consulting companies, materials are designed and developed with
or for external clients.

The models used to describe the ID process can be traced back to the early 1960s with the introduction of the first visual
model, Instructional Systems in 1961 (Banathy, 1968). Using flow-charts and descriptive text, this model presented the stages of
instruction systems design as analysis of a system, solutions for the system’s problems, and subsequent development of a new
system. The Instructional Systems model emphasized analysis as an iterative process rather than a "linear-causal orientation of
classical scientific thinking" (Banathy in Gagne, 1985, p.87)

The iterative nature TD practice remained a guiding factor in the numerous instructional design models that were created
following the publication of Banathy's Instructional Systems model (Gustafson, 1981; Hannafin, 1986; Reigeluth & Nelson,
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1997; Richey, 1993; Rowland, 1993; Seels, 1989). Each model was an effort to reflect the evolution of the field and advances in
learning theory, cognitive science, and system theory. Several adaptations were introduced to the ID process, including additions
that helped streamline the process such as rapid prototyping and strategies such as performance support that helped create
materials appropriate to today's work environments. Technologies available for leaming materials changed rapidly as did the
opportunities for mass distribution to learning audiences via computer technologies and the World Wide Web. In spite of these
adaptations, the conceptual framework of instructional systems design models remained virtually unchanged since their
development in the 1970s. They continued to emphasize the components that defined the ID process; analysis, design,
development, and evaluation (Dick & Carey, 1996; Gagne, Briggs, & Wager, 1988; Richey, 1986; Smith & Ragan, 1993).

Research in ID Preparation and Practice. During the years that followed the introduction of the first systems design models
for instruction, higher education institutions began offering graduate programs in instructional technology and included
instructional design as a part of their core curriculum. Many of these programs evolved from audio-visual or communications
programs. The preparation of instructional designers was based on prescriptive theories that focus on what designers should do
when designing instructional in actual practice. ID courses treated the ID process as a procedural, linear model used to solve
design problems. This approach led the instructional designer through a process of solution identification, moving progressively
from the problem towards the desired goal using a top down, procedural process (Ertmer & Cennamo, 1995).

As in any emergent profession, each environment of practice has helped shape and define ID practice and, ideally, each
environment of practice should influence the professional preparation of its practitioners. This was the focal area of research into
professional preparation in the 1980s and 1990s. We learned how expert instructional designers identify problems and interpret
instructional needs (Rowland, 1991, 1992; Perez, 1995, Perez and Emery, 1995). We explored the dynamics of professional
practice from designers who were from a variety of educational backgrounds (Pitlik, 1995; Atchison, 1996) and we learned about
the diverse nature of ID practice (ASTD, 1983; IBSTPI, 1986, 2000; Atchison, 1996).

The competencies that were identified covered a full range of procedural, problem-solving, collaborative, management and
technology skills and the dynamics of professional practice pointed to a need for increased focus on the transfer of theory into
practice. Researchers recommended that graduate instructional technology (IT) programs provide learning experiences reflective
of the complex environments found in actual professional ID practice (Quinn, 1995; Tripp, 1994). Their recommendations
promoted such methods as real-world projects, case studies, and apprenticeship models (Rowland, 1992; Roland, Parra, Basnet,
1994; Perez, 1995; Quinn, 1994). ID instructors implementing these strategies began to explore coaching methods that would
encourage their students to consider multiple perspectives and reflect on their design decisions (Tripp, 1991, 1994; Ertmer &
Cennamo, 1995). Many of the strategies were adopted from other design fields, such as architecture and engineering, which had
successfully implemented open-ended learning experiences that encouraged reflective practice. Their interest was to incorporate
some of the skills that research into professional practice and cognitive learning theory uncovered such as collaboration, problem-
solving, management, and effective, yet flexible implementation of the ID process (Rowland et al., 1994).

With instructional technology programs across the country exploring ways to adapt their core curriculum in this way,
questions about the relationship between graduate IT programs and professional practice emerged. What aspects of the graduate
IT education experience did instructional designers find effective in preparing them for professional practice? Were they able to
transfer the core knowledge, strategies and methods they leamed to actual practice? Or, did they struggle to draw connections
between their graduate education and professional practice? The purpose of this paper is to present a comparative case study that
explored the complex relationship between preparation and practice through an examination of instructional designers and their
perceptions of academic preparation. Seven instructional designers in ID consulting firms provided insight into their academic
and professional experiences and their recommendations for graduate IT programs. Through interviews, observations, and
product reviews, this study attempted to examine:

. What instructional designers in this environment actually do,

. What parts of their academic training (content and methods) best prepared them for this, and

. What gaps existed in their professional preparation, as demonstrated by the knowledge and skills they had to develop in

actual practice.

Method

The exploratory nature of an inquiry into characteristics of instructional design practice and academic preparation, suggested
an interpretive case study approach using naturalistic, qualitative methods. An interpretive case study employs naturalistic
inquiry to inductively understand participants' experiences in the environments in which they practice. Thick, rich descriptions
illustrate complexities and enable an in-depth exploration of phenomena (Lincoln and Guba, 1985; Patton, 1990). Broad topics
initiated the inquiry, which were later refined to themes and explicit questions that led to a tentative hypothesis and eventual
conclusion (Marshall & Rossman, 1989).

The diversity of practice environments presents a continuing need to interpret what designers do in various domains so that
we may effectively prepare novice instructional designers for successful practice. In this study, I focused on one specific domain
of practice, companies that produce ID products for external clients. This enabled me to gain an in-depth understanding of the
effectiveness of academic preparation and the dynamics of professional practice in this particular setting. Purposive sampling
identified the seven academically trained instructional designers from four Instructional Technology graduate programs. The
participants had been working in this capacity for no less than three and no more than five years. This time span ensured that the
designers had sufficient professional experience to reflect on actual practice, yet could still recall the details of their academic
preparation.
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In naturalistic inquiry, the design of the study is emergent. Data collection and analysis were conducted simultaneously. In-
depth interviews followed a semi-structured format in the natural work setting of the instructional designers. Questions emerged
to elicit the designers' approach to ID practice. The participants were encouraged to speak freely about any topic related to
academic preparation and ID practice. They described adaptations they had made to the methods and strategies they learned in
graduate school and what they felt best prepared them for actual practice. A tour of each participant's work environment, a review
of recently completed projects, and company literature ensured a holistic understanding of the phenomenon under study. The
participants received a copy of their interview transcripts and participated in a follow-up telephone interview that confirmed the
accuracy of the transcripts and my interpretations of their experiences. The telephone interview also took the form of a semi-
structured format, focusing on questions that emerged from a preliminary analysis of the initial interview responses.

All interviews and supporting materials were coded based on the Miles and Huberman procedure, beginning with an initial
coding scheme that was subsequently developed for each participant after the first interview. The constant comparative method of
Glaser and Strauss (1967) as interpreted for naturalistic inquiry by Lincoln and Guba (1985) guided analysis of the data; social
phenomena were compared across categories as they were recorded and classified. This description, interpretive commentary and
direct quotes from the interviews conveyed the meaning of everyday life at the site and ground the categories with full
descriptions of the natural sequence of events prior to and during actual practice.

Results and Discussion

A cross-case analysis is presented according to the emergence of themes within three major categories, strength of academic
preparation, professional practice, and skills learned on the job, and the participants' response to the final question, "What
recommendations do you have for graduate IT programs?

Strength of Academic Preparation. Academic programs that prepare instructional designers are most likely to be in a School
of Education (Heinich, 1995). Of the four instructional technology graduate programs represented in this study, one constituted a
separate college and three were programs housed within schools of education. One might therefore assume that the majority of
students entering these programs would come from K-12 education backgrounds. However, students enrolling in IT graduate
programs come from a variety of disciplines, and many enter graduate school soon after they complete their undergraduate
degrees. This was the case for the five of the seven participants in this study who had earned degrees in English, environmental
science, and communications. The four participants who spoke about their decision to attend graduate school soon after earning
their bachelor's degrees felt that there were limited employment opportunities for their major. As Casey explained, "Being an
English major and all, I don't think that left me a lot of (career) options,” and she didn't feel ready to enter the workforce; "I
wasn't sure what I wanted to do with my life so I went to graduate school.”

Instructional design is an emergent profession whose members continue to define its practice according to the type of
environment and the perceptions of those who have a stake in the instructional outcome (Ritchie, 1999). As a result, students
entering graduate IT programs often are unable to specify precisely what job they will hold when they graduate. All of the
participants knew that they would be integrating technology with instruction in their work, but thought that their primary
responsibility would be the development of instructional multimedia products. As Anne noted, "My expectation was that it was
going to be more technical than it was. I thought I would be more of a developer.” Instead, these individuals found that their work
focused more directly on the design of instruction. Additionally, all but one participant thought they would be designing and
developing educational software applications for children. The exception, Anne, chose her graduate program because of her
experience working for a distance education program in a university medical school.

Foundations in Specialized Knowledge. A professional education begins with an introduction to the profession's "specialized
body of knowledge,” those explanatory and applied theories and doctrines "that must inform and guide and provide a repertoire
for reflection” (p. 34, Harris, 1993) in practice. Although Schon (1983) argued that professional expertise results from practical
knowledge, the development of the tacit, higher level problem solving skills sed in actual practice, he recognized that this
specialized knowledge within each profession has its place. This "technical knowledge," serves as the framework upon which
professionals begin to build the knowledge base that guides the experiences leading to professional expertise. In the field of
instructional technology, this foundation for professional practice commonly falls into three categories: instructional design,
learning theory, and technology. These are the predominant topics described by the participants in this study as forming the
foundation for their professional practice:

Grasping at the fundamentals... I think that's basic. Just like it is for the architect who needs basic math, you have to know

that to go to the higher levels. They are key foundational pieces for my practice and, depending on how the design builds on

that is whether or not the instruction is effective. (Laura)

Several participants also considered research methods a part of their foundation because it enabled them to understand the
research literature and theoretical underpinnings of the concepts they explored in their other classes. For some, the research
methods course also enabled them with skills to interpret research on current trends and topics relevant to products they
designed.

The participants also noted two areas that project management and human relations should be included in the foundations
courses for ID practice. They recognized that these skills develop in actual practice, but felt strongly that an exposure to the
management, communication and interpersonal skills that they use on a daily basis would give instructional designers a
foundation that they could build upon. Laura was the only participant who attended a project management or human relations
course; she found that the case scenarios her instructors used provided her with a springboard for identifying solutions to similar
challenges. She did not begin to comprehend the complexity of management and conflict resolution until she applied these skills
in actual situations.
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Transitions to practice. Some participants found that traditional classroom activities such as presentations, guided
discussions, and reaction or research papers were appropriate for their explorations of the history of the field or the learning
theories that form the foundation of design. Three of the participants, for instance, expressed an appreciation toward their
instructor's dynamic lectures and the breadth of materials they explored in their learning theory courses. Although they continue
to study and review learning theories as the need arises, this foundation enabled them to help the client understand and determine
"the pedagogical approach" that is most appropriate for the target audience. Other participants did not invest in these courses
because they could not see the relevance of the topics they were studying to what they envisioned as professional practice at the
time.

The same participants who appreciated the traditional classroom environment for their exploration of theories agreed with
their counterparts, however, that applied skills and knowledge should directly reflect actual practice. “The real-world projects
and the combination of ID with technology were the real strength of our program (Sharon). The participants identified four
instructional mecthods that they considered appropriate for developing their skills and knowledge for professional practice:
discussions with expert instructional designers and business owners, explorations of real-world examples, real-world projects,
and case-studies.

Those who had the opportunity to participate in real-world activities expressed an appreciation towards their instructors for
coaching them throughout their projects and helping them reflect on their options and evaluate their decisions. The instructor-
coaches guided the learners in a review and reflection on their decisions and the resulting outcomes. In doing so, learners
internalize the design process, which leads to a holistic awareness of the interdependence between its component parts (Schon,
1987). If an instructional designer understands the purpose and interrelationship of the component parts of the ID process, he or
she understands how to adapt its component parts as needed to obtain acceptable results. This leads to effective design and
development in almost any situation (Jonassen, 1994).

One of the participants, Casey, for instance, described her "real-world" ID experience in an elective ID class facilitated by an
instructor who coached the students through each stage of the Dick & Carey model as they created instructional products.
Coupled with the instructor's guided discussions, her review of papers they submitted on related topics, and her one-on-one
feedback, Casey began to grasp the purpose of the stages of the ID model and recognized the value of the ID process. "If you
look at (the ID process) in pieces, each of the pieces is adapted in some way."

From Preparation to Practice. An analysis of the individual differences and specific issues connecting perceptions of
academic preparation to professional practice emerged as three profiles of ID practice: Innovator, Traditionalist, and Practitioner.
Within each of the three categories, the participants reflected similar types of expertise. The Innovators reflect the skills and
characteristics used to describe the successful ID professional. They are "Innovators" because they exhibited a common
characteristic; an inner confidence that enables them to think "outside-the box" and motivates them take the creative risks that
lead to innovative solutions. The single "Traditionalist” follows a unique path towards expertise, a traditional model of
apprenticeship. The "Practitioners” exhibit some of the skills exhibited by the Innovator to a lesser degree, but tend to accept
instructional problems from clients and their requested solutions at face value.

Many of the different characteristics that describe the expert to novice continuum are reminiscent of the characteristics
proposed for Innovator, Traditionalist, and Practitioner. Towards one end of the continuum, the Innovator exhibited
characteristics of the expert, who is able to solve problems in new situations by mentally organizing previously acquired
knowledge and applying it in a meaningful way (Gage & Berliner, 1984). According to the Dreyfus model of skill acquisition,
the Innovator is similar to the fifth and final level on the continuum between novice and expert, appearing flexible and easily
adapting to the demands of new situations (Dreyfus & Dreyfus, 1986). The Traditionalist, Jenny, was unique. Although she
considered herself a novice and was cautious about making decisions without the guidance of her mentors, she drew from her ID
experiences to consider multiple influences when approaching problems and alternative solutions. The Traditionalist had begun
to internalize the rules and procedures she followed and thus, as the proficient performer (level four) in the Dreyfus model, she
was beginning to use her previous experiences to make intuitive decisions (Dreyfus & Dreyfus, 1986). The Practitioner exhibited
some characteristics of the novice designer, who bases his or her judgments on surface issues that are immediately apparent (Chi,
Glaser & Far, 1988). The Practitioner is similar to the advanced beginner (level two) in the Dreyfus model, drawing from
previous experience, but requiring guidelines to perform at an acceptable level (Dreyfus & Dreyfus, 1986).

Innovators. The Innovators considered themselves lifelong learners and viewed their graduate experience as a foundation for
practice and continuing their education. Their most noteworthy characteristic was their pride in their profession and the products
they created. As did the experts in the expert-novice problem-solving research conducted in the early 1990s, the Innovators were
not afraid of ambiguity; they approached each new challenge anticipating that there were multiple influences and solutions to any
situation.

Whether the project called for new, original materials, supplemental activities for existing content, or repurposed coursework,
the Innovators extracted as much information as they could about the target audience and their learning or work environments.
Expert instructional designers often spend more time than novices on the needs assessment because they interpret problems as ill-
defined and consider multiple factors that might influence the situation. They also spent more time on the front-end analysis of
the tasks that the learners need to perform (Rowland, 1992; Tripp, 1991, 1994; Perez, 1995; Perez & Emery, 1995; Quinn, 1995).

Experts guide practice by creating mental prototypes that integrated prior experiences with their technical and practical
knowledge (Boreham, 1987). This process requires both intuitive and analytical skills to analyze the complex situations that exist
in actual practice and identify novel solutions (Hammond, 1980; Dreyfus & Dreyfus, 1986). Laura attributed her ability to push
the envelope to her experience as an improvisation comedienne and Josh found creative ways to adapt experiences and
knowledge from other disciplines to identify needs and create new solutions for his clients. Casey accomplished this by
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surrounding herself with experts (she saw all of her colleagues as potential teachers), encouraging collaboration among her team
members, and guiding them through the ID process. Likewise, all of the Innovators helped their colleagues see "outside-the-box"
by taking risks and guiding them in creative explorations of the design process. Since the Innovators were confident in their
expertise, the expertise of others did not intimidate them and they welcomed collaborators' contributions to the creative process.
This aspect of expert practice has not yet been explored in the research into expert-novice development.

Practical knowledge is an intuitive artistry involving the interpretation of theories and methods within the expert practitioner's
domain of practice and adapting them to meet unique specific needs (Brumbaugh & Lawrence, 1963). The Innovators were
similar to Pitlik's (1995) "Adapters” in that they had confidence in the ID process, "it can be effective in almost any situation”
(Josh), which they see as utilitarian rather than prescriptive. They did not allow an ID model to dictate how they practiced design,
rather they adapted what they leamed from the model to interact with a situation and their colleagues. The "Innovator" differed
from the "Adapter," however, by adapting ID methods and strategies within each stage of the ID process rather than adapting to
the process by foregoing critical stages of the model such as front-end analysis. "If you look at it in pieces, each of the pieces is
adapted in some way" (Casey).

Shifts in the way organizations function in society, such as the technology and communications explosion, a global economy
and shifting employee roles, continue to influence the evolution of the instructional design profession (ASTD, 1993). The
concept of change in organizations is a constant, and organizations’ members must have the skills necessary to increase efficiency
and productivity while identifying innovative solutions that will give them the competitive edge in their market (Davies, 1997).
Instructional designers must meet similar demands, but they also need to function as change agents who can guide employees in
the development of their problem-solving skills, their ability to meet new challenges and the development of their lifelong
learning skills. The Innovators in this study seemed best equipped to meet this demand because they exhibited the ability to lead
their colleagues in the process of identifying needs and designing effective solutions. The Innovators founds ways to create
efficient and timely instructional solutions by adapting to the ID process, yet they tried to do so without sacrificing the integrity
of the instructional materials they created.

Traditionalist. Like the Innovators, Jenny fully embraced the ID process as a collection of methods and strategies for defining
problems and identifying solutions. She considered herself a novice designer, however, and was cautious about moving forward
on her own. In the areas in which she felt competent, whether note-taking during needs assessments, conducting preliminary task
analyses, or designing instructional strategies, Jenny paid careful attention to detail and sought to emulate the expert designers
who guided her projects. ' .

Jenny felt her graduate experience might have been more transferable to professional practice had she been cognizant of her
professional needs rather than limiting her focus to her current interests at the time. Despite the limitations Jenny set upon her
own graduate experience, she still felt the foundation she gained in ID enabled her to enter the field. Osman and Hannafin (1992)
explained that expertise develops over time as the novice works through problems that progressively increase in difficulty. Under
the guidance of experts, the skills are internalized with each new experience. This foundation prepared Jenny for a life of learning
through continuing education and, more importantly, experience working as an apprentice to expert practitioners.

Practitioners. The Practitioners viewed their graduate experience as a foundation for practice, yet they felt that the study of
instructional design was more of a means to an end, their degree, rather than a part of their lifelong learning experience.
Instructional design, they felt, enabled the Practitioners to enter the field. It also "provided a framework for the process” (Anne,
Chris) and "without this background knowledge, you run the risk of designing something that is not instructionally sound"
(Sharon).

The Practitioners' focused their continuing education on remaining current with the latest technologies and learning theories
related to their definition of ID practice in the "real world:" instructional strategies, interaction and interface design. They agreed
that ID, "in theory,” influenced their decision-making, but felt that the systematic ID process they learned in school had limited
application in a client-based, corporate environment. The Practitioners attributed this to the expectations of the clients who
usually "internally identified the need and solution" because "they know exactly what they want presented and they have the
content for us to create interactions (Sharon)."

Novices characteristically interpret problems at face value and consider few influencing factors, one at a time. They tend to
move immediately to the generation of solutions and attempt to apply them (Berliner, 1986, 1991; Chi, Feltovich, and Glaser,
1981; Schon, 1983, 1987; Chi et al., 1988; Eraut, 1994). Likewise, the Practitioners took design problems at face value and did
not question the client's instructional objectives or proposed solutions. They firmly believed that "the client drives so much of
everything (Chris)" and "actually having real clients makes it less likely that the instructional design process is going to be
followed (Sharon).”

This was the most noteworthy characteristic of the Practitioners, yet it is the most difficult to understand. Although they had
similar graduate experiences to the innovators, (Chris and Sharon [Practitioners], and Josh and Casey [Innovators] attended the
same graduate program) the Practitioners' description of their approach to the ID process was reflective of novice problem-
solving characteristics. They described their process in concrete terms and tended to see single factors influencing situations and
driving instructional solutions (Berliner, 1986, 1991; Chi, Feltovich, and Glaser, 1981; Schon, 1983, 1987; Chi et al., 1988;
Eraut, 1994). This difference suggests that the Practitioners develop expertise at a different rate than their counterparts, the
Innovators. Factors affecting this discrepancy may include the climate of the instructional designer's work environment, projects
or individual personality traits. Chris and Sharon, for instance, entered a work environment that focused on projects that
supplemented existing content. Coupled with their perception that instructional design in actual practice begins with instructional
strategies, they did not consider alternative needs or solutions to the learning needs they were addressing. Anne was a Practitioner
who felt that she was a novice instructional designer looking to her graduate experience to guide her actions in her new job. Her
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previous job did not require her to employ the entire ID process and she believed she developed habits that compromised the
quality of ID, such as moving directly to the design and development of instructional solutions. Innovators Josh and Casey, on
the other hand, found opportunity to adapt each stage of the ID process to extract the information they needed. Josh demonstrated
his skills to potential employers and they hired him as both instructional designer and content expert. As a result of his dual role,
he found that he had considerable influence on client decisions about the ID process and their selection of alternative solutions.
Casey responded to the environment where she worked, by leading experts from a diverse range of disciplines through the ID
process.

Like the advanced beginners described in the Dreyfus Model of Skill Acquisition (Dreyfus & Dreyfus, 1986), the
Practitioners followed the rules they understood. They practiced their craft by organizing content and designing the
"presentation” and "interactivity" based on the clients' guidelines. They did not see the ID process as a way of exploring a
situation in multiple ways. They valued its structure, yet considered it an ideal, a "theory," that could not exist in a world where
the primary source for the need and identification of the solution was the client and/or subject matter expert. For Anne, this
discrepancy between academic preparation and practice diminished her sense of accomplishment because it made her "feel guilty
about the product that you produce in the commercial world.”

Skills learned on the job. The most common skills the participants learned on-the-job were the collaborative, management
and interpersonal skills. The participants also noted that several of the skills they learned on-the-job expanded upon the
foundations they formed in graduate school. This included technology as well as ID related skills such as learning theory,
research and evaluation. (It is important to note here that some gaps in this analysis may exist because a respondent did not
comment on it rather than indicating that this skill was not learned on the job.) Laura expressed this sentiment about her
technology skills, "I think there is definitely a technology leaming curve that never stops," and most of the participants anticipate
that this knowledge base will continue to grow throughout their careers.

Participant Recommendations. Most of the participants pointed to a need for courses that address the dynamics of
professional practice and prepare them for the challenge to continue developing these skills on-the-job. Several of the
participants, for instance, noted a discrepancy between their academic focus on K-12 applications of instructional design, and
their application of adult learning theory and in actual practice. All but one participant thought they would be working
exclusively with K-12 learners in professional practice and, consequently, none of the participants sought additional coursework
in adult learning while they were enrolled in graduate school. And, as one participant noted, employers often assume that
graduates of instructional design programs have a background in adult learning theory and exposure to methods that can meet the
needs of the diverse target audiences they encounter in actual practice.

Organizations today are focusing on their future by creating work environments that encourage collaboration, teamwork, and
shared knowledge. Skills in the areas of human relations, social intelligence, are critical to successful professional practice. With
the exception of Jenny, all of the participants found that team building and collaboration were significant compenents of their
professional practice. (Jenny anticipated that she too would need these skills as she moved into a project management role in the
future). Consequently, they felt they were continually challenged to improve their professional interpersonal skills. Laura was the
only participant, however, to attend a course in human relations; her college included this course as a part of the core curriculum.
She noted that, although these skills had not fully developed when she began to practice instructional design professionally, the
course laid a foundation for her interpersonal skills development. She was able to recall issues covered in class activities and
apply these problem-solving skills to similar situations. ’

The participants noted several areas of project management that they developed on-the-job including client negotiations,
delegation, scheduling, budgeting, and project projection, among others. Most of the participants recognized that project
management skills are applied in complex multidimensional situations and, therefore, must develop in professional practice. They
emphasized, however, that project management experiences in graduate school might provide them with the tools and methods
that would ease their ease their transition to professional practice.

Recommendations: instructional methods for academic programs. The instructional designers in this study entered their
graduate programs without an understanding of instructional design as a method or a profession. The vision of professional
practice they held often influenced their perceptions of what coursework was relevant and guided their focus throughout their
graduate programs. Consequently, they felt they were inadequately prepared in these areas of professional practice. Exposure to
ID professionals when students enter their graduate programs could help novice designers build an accurate perception of
professional practice early in their academic experience. Subsequent visits can focus on a variety of issues or environments of
practice; as the students' conceptual and applied understanding of the ID process and related disciplines increase, so will their
depth of inquiry about professional practice.

Most of the participants in this study assumed that, as an instructional designer on production teams, they would play a
significant role developing components for products. A panel discussion with a production team, including designers, project
managers, and developers could help students understand the interrelationship between designers and developers in actual
practice and the skills an instructional designer applies to this stage of the design process.

The results of this study suggest that multiple factors, including learning readiness, prior experience and learning styles, can
affect the novice designer's reception and cognition of these disciplines as foundations for professional practice. While some
participants were able to draw connections between the core topics they covered in their graduate studies and ID practice, some
interpretations misled them. For instance, the perception that the ID process is separate from the design and development of
technology -based instruction or the conception that constructivist learning environments require opposing design methodologies
to the ID process. Most of the participants did not draw critical connections until they began professional practice. Some
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participants never drew these connections. This suggests that novice instructional designers would benefit from an increased
focus on the relationship between the concepts and skills they are learning and actual practice.

Connections between specific content areas need to reflect how each area influences actual practice. Professional
instructional designers do no apply their ID, learning theory, technology, or project management skills in isolation; these skills
and knowledge are interdependent and interrelated. IT programs and instructors can help the beginning designer understand this
interrelationship by modeling application of the various disciplines in each of the core IT classes. This strategy should begin
when students enter their graduate program. A survey course on the history of the field, such as the course Josh described for
instance, can provide a global understanding of the role each foundation holds in professional practice. The interrelationship
between the theoretical and practical knowledge of the field can then increase in complexity as the students move into advanced
courses, and from exploration towards actual application of these skills in the design and development of instructional materials.

The adoption of such an integration strategy might, in many IT programs, place a significant demand on IT instructors by
necessitating increased collaboration in the design and implementation of the program area courses. One possible alternative is a
method that I explored in the University of Virginia ID course that I have co-facilitated; we added a lab to the core ID classes and
used this time to facilitate student explorations of the practical relationship between their ID and the other disciplines. Again,
student response to this opportunity was enthusiastic, although it required considerable guidance to keep the students on track and
engaged in each others' explorations. This method could be applied to all of the core IT classes and, although there were be
overlap in some instances, the students would begin to understand how these concepts apply to professional practice.

Several of the participants in this study also indicated that the skills and knowledge they developed in graduate school were
only the building block for a foundation that they expect to continue expanding throughout their career. Student resource
portfolios, another method that we applied in the University of Virginia ID courses, can help novice instructional designers
organize their academic course materials so they can serve as reference materials for this ongoing exploration. In addition to their
use as a resource for professional practice, the process of creating the portfolio requires the novice designer to analyze the
materials and consider how they might apply to actual practice. This can increase the relevance these topics hold for the novice
instructional designer. It can also serve to demonstrate that the foundation acquired in graduate school provides a framework for
lifelong learning.

Prior research into the development of practical knowledge and professional and ID skill development suggest that
experiences reflecting actual practice are critical the development of a professional designer. Likewise, all of the participants
recommended experiences reflective of professional practice and most of them recommended real-world ID projects with actual
clients. The participants who had this opportunity emphasized their appreciation for their instructor-coaches who led them from
simple to complex applications of the ID process and provided guidance and feedback that encouraged them to consider multiple
perspectives and potential solutions.

In addition to the real-world projects, many of the participants' programs offered credit for internships in work environments
thought to reflect the type of work environment the student planned to enter in professional practice. Internships can provide
novice instructional designers with experience applying the technical and practical knowledge expected of professional
instructional designers. On the other hand (and as evidenced by one of the participants in this study), internships may not always
provide the student with an experience reflective of professional practice in instructional design. This investigator contends that
the instructor should ensure the student is placed in the appropriate work environment. Under the guidance of a university
professor who can encourage reflection on practice and analysis of the experience, the intern can successfully explore the
dynamics of professional practice.

The participants in this study also described their struggles with a variety of challenges including project management, client
negotiations, team dynamics, and ID projects in environments that were foreign to them. Other fields such as business, law, and
medicine and, more recently, the field of instructional design, have demonstrated the effectiveness of case-based learning. Case
studies present realistic narratives of real world situations and problems. Case study analyses facilitated by instructor-coaches can
expose teams of novice instructional designers to multiple environments. Teams can explore messy situations in a safe
environment and gain experience solving the types of problems they may encounter in actual practice.

As the participant, "Laura," explained, she drew from case study experiences that addressed issues similar to the challenges she
faced in actual practice.

Future Research

This study of instructional designers' perceptions of academic preparation and practice has been reported with an emphasis on
the transfer of skills and knowledge developed in graduate school to actual practice and those skills practitioners developed on-
the-job. It was found that ID professionals, who are assured of confidentiality, might be open, honest and willing to reflect on
their successes and failures as instructional designers. Despite significant differences between each participant's experiences,
several common themes emerged suggesting that IT programs are addressing many of the skills that novice instructional
designers employ in professional practice. This is in line with prior research into the competencies of professional instructional
designers (ASTD, 1983; IBSTPI, 1986; Atchison, 1996).

This study provided a glimpse into the professional lives and academic preparation of instructional designers who develop
instructional materials for external clients including products for educational publishers, government and related industries, and
entertainment clients, among others. The dynamics of ID practice vary significantly across practice environments and each
situation presents unique demands for the ID practitioner. Further qualitative studies addressing a variety of practice
environments will provide data on the relationship between academic preparation and these specific work environments. The
investigation of additional ID work environments can help to identify the variations in professional ID practice. Subsequent
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comparisons across practice environments will enable us to increase the generalization of our findings to multiple environments
in the field. It would also be interesting to develop detailed case studies about the production and development of an entire
project in each of these environments.

This study presented a variety of academic environments and stressed the need to establish the relevance of the theories,
concepts, and procedures explored in graduate IT programs by demonstrating their interrelationship and interdependence in ID
practice. Further studies into the structure of academic programs and the interrelationship of the curricula is warranted. This study
identified some of the teaching methods that are perceived to be effective in learning ID and pointed to some teaching methods
that are thought to be ineffective by some designers. The result of this study also suggests further research in this area. A profile
of the professional instructional designer is ripe for investigation. An exploration in the relationship between ID students and the
three profiles, Innovator, Traditionalist, and Practitioner can help provide insight into the characteristic of successful transfer
from preparation to practice.

This study paralleled prior research that identified proficient designers as flexible and adaptable, able to solve complex 1D
problems in a diverse range of environments, and create innovative solutions. It was found that instructional designers may begin
to develop these skills through instructor coaching, guided reflection, and experiences that emulate actual practice such as real-
world projects and case studies. For some instructional designers, these methods, along with the foundations, skills and
knowledge that novice designers develop in graduate school and in their early years of practice, enable them to apply what they
learn to professional practice and lifelong learning.
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