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Introduction

By Randall Boone and Kyle Higgins

Educational multimedia and hypemedia systems are exceed-
ingly popularat the present time. These computer-basedinformation
presentationsystems dominate much of the current discussion about
the future of computer use in education. Areview of the Proceedings
of the 1991 National Educctional Computing Conference indicates
that more than 50 workshops or sessions were presented that specifi-
cally addressed educational muttimedia or hypemedia. B8y com-
parison, the 1988 conference had only five. Inthe three short years
between these two conferences a new and exciting form for com-
puter-based instruction developed. [t is more an aggregate of
existing technologies, however, than anything really new in itseif.

A microcomputer acts as both the controller and as one of the
participating mediums in a multimedia / hypermedia system. Com-
puter-generated text and graphics are integrated with full-motion
video and stereo sound through hardware connection to videodisc
and videotape players, CD-ROM drives, MIDI music input devices or
instruments, voice recognition systems, and speech generation hard-
ware and software. The information choreography i. cessary for
providing quick and sometimes simultaneous access to all the data
in these interconnected media is usually constructed in a non-linear
format using software programs such as HyperCard (Atkinson, 1987)
for the Macintosh, Linkway (Kheriaty, 1989) for IBM compatibles, and
HyperStudio (O’Keefe, 1989) forthe Apple GS.

New Terms and Similar Definitions

Although hypermedia and multimedia are relatively new terms
for today’s computer-using educators, the basic concept of non-
sequential, computer-basedinformationretrievalfirst was envisioned
more than 40 years ago (Bush, 1945). With suchinterest in hypermedia
and multimedia growing rapidly throughout the educational com-
munity since these capabilities for microcomputers became widely
available in 1986, some new terms and definitions need to be
examined. Hypertext, hypermedia, multimedia, and integrated
media are all terms for overapping concepts.

Hypertext. The term hypertext refers to computer-based texts
that are read in a non-linear fashion and that are organized on
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multiple dimensions (Spirc and Jehng, 1990).

Hypermedig. Hypermedia (is) a hypertext document that in-
cludes graphics. digitized speech. music, or video segments (Boone
and Higgins, 1991).

Muttimedia, Educationalinteractive multimedia (is) non-sequen-
tial and non-linear presentation of text, graphics, animation, voice,
music, movies, or motion video in a unified information-delivery
system centered on a personal computer, that involves the student
as an active participant and is applied in an educational setting for
any number of instructional purposes (Center for Special Education
Technology, 1991).

Integrated media. The linkage of text, sound, video. graphics,
and the computer in such a way that the user’'s access to these
various media is non-linear and virtually instantaneous (Hasselbring,
Goin, & Bransford, 1991).

This new format for information access and display that is de-
scribed collectively by the above definitions, as it evolves through
classroom use and educational research, will surely take on many
different forms and employ vastly different instructional designs.
Some of these products will offer electronic data bases for explora-
fionsuch asthe electronic encyclopedias and otherreference works
now available on CD-ROM. Many will take existing textbooks or
literature and enhance them for different purposes with the technol-
ogy. Others will create new microworlds for exploratory learning and
building problem-solving skills. Some may incorporate all of these
ideqs. The possibilities are many.

Should we expect students to leam more, better, and faster by
using these new hypermedia and muttimedia systems? Will these
systems make it easy forteachers to use and integrate ¢ .mputers in
their classrooms? Maybe. There is evidence that some students do
benefit significantly from multimedia/hypermedia enhanced texts
(Higgins and Boone, in press; Higgins and Boone, 1990), videodisc
instruction (Hasselbring. Goin, & Bransford, 1991), and videodisc-
based simulations (Wissick, 1990). but only a scant amount of empiri-
cairesearch has been completed to date.

This special TAM Topical Guide brings together the thoughts,
ideqs, and experience of elementary school students, classroom
teachers, administrators, university-based teacher educators, and
educational researchers all of whom have several years of experi-
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ence with multimedia/hypermedia hardware and software. The
eight articles that follow, it is hoped, will provide a composite profile
of what can be expected from the technology and what the
technology requires from those who want to use it. Instructional
design of multimedia/hypermedia materials, classroom manage-
ment, teacher and student training, equipment acquisition, student
perceptions, teacher perceptions, and administrative perspectives
are ail included. A preview of the authors and their contributions in
this issue follows:

Cheryl Wissick, University of South Carolina, Columbia, South
Carolina.

Dr. Wissick presents a comprehensive explanation of multime-
dia within the tool, tutor, and tutee model (Taylor, 1980).
Various uses of multimedia in education and several design
issues surrounding the construction of educational muiltime-
dia are also delineated for the reader.

Karen Peribachs, Hazelwood Elementary School, Renton,
Washingion.

Ms. Perlbachs has written and been awarded two school
district technology grants. In her article she discusses the
grants andthe resulting integration of muitimedia technology
into her sixth grade classroom.

Susan McGrath, Hidden Springs Elementary School, Moreno
Valley, California.

Ms. McGrath discusses the use of hypermedia in an elemen-
tary resource room. Instruction in the resource room centers
around a year-long theme and incorporates the use of word
processing. graphics programs. and the construction of Hy-
perCard stacks by the students.

Marilyn Heyn, Hazelwood Elementary School, Renion, Wash-
ington.

The New Grolier Electronic Encyclopedia (1990) has been
incorporated into the social studies instruction of Marilyn
Heyn's third grade mainstreamed classroom for a year. Ms.
Heyndiscusses the preparation of her students to use the CD-
ROM hardware, the integration of the electronic encyclope-
dia into an instructional unit, and the issue of plagiarism.
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Louise Wilson, University of Minnesota, Minneapolis, Minne-
sota.

Ms. Wilson describes the excitement associated with the use
of the muitimedia development tool, Linkway, by fifth grade
students. She describes several possible applications of
Linkway for students in special education classes as well as
students in mainstream classes.

Vera Risdon, Hazelwood Elemeniary School, Renton, Wash-
ington.

Three years ago Ms. Risdon, an elementary school principal,
said “Yes” to a hypermedia research project involving tecach-
ers and students at her school and a group of researchers
from the University of Washington. Her qrticie presents her
observations of technology in the school setting during those
three years as well as many insights into the day-to-day use of
hypermedia in an elementary school.

Elaine Montoya Prickett, Kit Carson Elementary School, Albu-
querque, New Mexico.

Fortwoyears Ms. Montoya Prickett hasincorporated muitime-
dia instruction into her second grade classroom in Albuquer-
que.New Mexico. Her article describes the use of multimedia
in asetting that is both unique and challenging. The results of
her multimedia project are presented.

Randall Boone and Kyle Higgins, University of Nevada, Las
Vegas.

The reactions and perceptions of teachers and students to
the integration of hypermedia into their classroom reading
programs for three years are discussed by Drs. Higgins and
Boone. The data presented were collected at the end of a
three-year longitudinal study involving the adaptation of
basal readers (K-3) to a hypermedia format.
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Teacher Training in
Maualtimedia: Content
Enhancements and
Considerations for
Instruction

By Cheryl Wissick
. N .

Articles on mulTimeai‘o’, announcements for conferences with
muitimedia themes. or evaiuatigns of multimedia materials can be
found in the publications of a variety of educational disciplines.
Educational technology and computer-oriented journals along with
journalson curriculum, instruction, educationalresearch,and special
education have featured teachers and schools using muttimedia for
restructuring, cooperative leaming, and classroom integration of
technology. Morgan (1991) revealed positive attitudes about edu-
cational multimedia from a panel of educators who described
multimedia as “awesome, catchy, dynamic, freeing. promising. se-
ductive, smoke and mirrors, and Stupendou$.” With such a range of
reactions from educators, understanding what multimedia is, under-
neath all the glitz, seems animportant issue. Two questions that have
emerged are: (a) How can multimedia affect or enhance instruc-
tion? and (b) What are the critical elements in training teachers and
students with and about muttimedia? This article will address these
questions by examining an array of issues associated with multime-
dia, including: () the integration into instruction and (b) the evalu-
ation of the hardware, software, and training issues.

Integration of Multimedia
into Instruction

Educational multimedia may be defined asthe non-linear ornon-
sequential presentation of texi, graphics, animation, voice, music,
slides, movies, or motion video in asingle system that involves the user
as an active participant. Is there something in this definition of
multimedia that implies a direction or focus for instruction? Perhaps.
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Meeting individual student needs appears to be a fundamental
component in designing and using educational multimedia. The
leamer can interact with the program and access information in a
non-sequential fashion, a manner that is consistent with individual
leaming needs. Designing instruction to meet individual needs is a
primary goal of special education teachers. Multimedia, therefore,
offers unique possibilities for special education teachersto enhance
instruction for students with disabilities.

Two good reasons for teachers to use multimedia in their class-
rooms are: (a) o enhance their instructional repertoire and ) to
elicit specific learning behaviors from the students. Muttimedia can
be used for presentations by both teacher and students, in leaming
stations. and for student research or “creation” stations. These three
applications can be related fo instructional events described by
Gagne’ and Briggs (1979 (see Figure 1).

Teachers can use multimedia programs to elicit certain behaviors
from students through its power to motivate, hold attention, present
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Multimedia Applications Instructional Events
(Gagne' & Briggs, 1979)

PRESENTATION Gaining attenticn

Informing student of objectives
Stimulating recall of prerequisites
Presenting the important content

LEARNING STATION Providing learning guidance

Eliciting performance
Receiving Feedback

RESEARCH STATION Assessing performance

Enhancing retention and transfer

L

Multimedia and instructional evenfs.

content, and deliver activities that encourage cognitive processes.
Table 2 provides an overview of multimedia enhancements as they
relate to instructional events and student behavior.

Presenting Content

By incorporating multimedicainto the presentation of content, the
teacher is using it as a tool. Taylor (1980) associated the role of
computer-as-tool to productivity programs such as word processors,
spreadsheets, and databases. The use of multimedia for presentation
is an extension of this tool concept in terms of increasing the produc-
tivity and effectiveness of a teacher for whole class or group instruc-
tion. Teachers and students alike can use muttimedia presentations

10 multimedia
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Eliciting Behavior of the Learner

MOTIVATION ATTENTION COGNITION CONTENT

Content material Students receive Students gererate Teachers car use
Presenting supplemented with frequent feedback and | problems from the visual presentations]
Content a dynamic visual have frequent material presented. 10 Create a coniext
presentation. opportunitics 10 for lcarning,
answer,

vents

~
1
-

nhancing Instructional I

Providing Students interact Students have direct | Students can explore | Practice and
Learni ng with interesting manspulation differcnt paths to tutorials use

N e simulations based of materials. locate answers in a original video
Guidance on fantssy or real process of discovery and audio 10
situations, learning. present learning
situations.

Assessing Students can make Students are involved | Students have to Students have direc
Performance personal choices and interact with cach | engage in non-fincar | access to original
. about their final orher in the process of | problem solving to matersals with
. a f
& Enh?ncmb products & creating with create linkages in slides, movies., and
Retention presentations. multimedia. projects, audios.

~
)
-

I

_w
Instructional integration of multimedia.

to enhance any subject matter lecture or report. Animation, still-
frame and full-motion video, and high quality audio can supplement
lecture material to make it more realistic for the audience.

Teachers have been using slides, fims, and videotape to aug-
ment their lessons for years but multimedia offers the capability for
combining several media into ona unit that is interactive rather than
just a pre-programmed delivery system. In addition, videodisc tech-
nology gives a teacher rapid access to video-based material and
provides high-qudiity stifl frame presentation not generally available
with videotape. Inthis presentation mode, teachers canfocus onthe
instructional events of gaining attention, informing students of objec-
tives, stimulating recall of prerequisite information, and introducing
important content (see Figure 1).

- r
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Instructionalfeatyres. Muitimedia presentations using videodiscs
can motivate students by enlivening content material with dynamic
visual representations of concepts or events. Links to material previ-
ously seen and discussed can be made 1o new material, thereby
stimulating recall of prerequisite knowledge. These links may be
controlied by a computer, however, if a teacher wants a less techni-
cal presentation format wiinout worrying about computer controls or
cables, the videodisc player can be accessed with aremote control
or a barcode reader providing students with varying levels of control
and interactivity in instruction.

Teachers can access videodisc-based courses for diret instruc-
tion of conceptsin a particularcontent area. Research on math and
science videodisc courses indicated that students, both leaming
disabled and non-handicapped. who received the videodisc in-
struction learned significantly more than the students in traditional
programs (Engeimann & Camine, 1989). Teachers found the pro-
grams manageable and that it was also easy to incorporate instruc-
tional technigues such as frequent feedback, opportunities to an-
swer, and high engaged time.

Using specially produced educational videodiscs or videodisc
versions of fecture films, teachers can “anchor” instruction by provid-
ing students with problem-rich situations. The Cogniticn and Technol-
ogy Group at Vanderbit University (1921) has been working on @
series of videodiscs that situate instruction in meaningful narrative
contexts that allow the students to explore and generate both
probiems and solutions. The Jasper Woodbury series of video-based
adventures that has been developed at Vanderbilt focuses on
mathematical problem solving and provides an example of the
interdisciplinary nature of multimedia. Situations that Jasper and his
friends encounter, such as the rescue of a wounded eagle, can be
related to activities in math, science. and social studies. Teachers
who do not have access to the Jasper series can adapt feature films
such as Raiders of the Lost Ark, Star Wars, or Young Sherlock Holmes
to provide similar motivating lessons for various subjects (Sherwood,
Kinzer,Hasselbring, Bransford, Williams, & Goin, 1987). Throughthe use
of video-based material teachers mediate the instruction by arrang-
ing an environment in which leamers will be exposed to certain
situations and experiences, thereby assisting the learners to distin-
guish important information from incidental, and to connect past
experiences to the present situation (Hasselbring, Goin, & Wissick,
1989).

Teachers can also view avideodisc as abook with 50,000 pictures
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(Bull & Cochran, 1987). Any picture in the book can be accessed
within about three seconds to provide visualimages for the content
material. Together the students and teacher work in this shared
context locating images appropriate for the lesson and defining
language appropriate to the situation (Bull, Cochran & Snell, 1988).

Instructional concerms. In developing multimedia presentations,
considerations for the format and ability to anticipate responses from
the audience are crucial. Multimedia can enhance a lecture by
providing aprropriate video to illustrate specific information. How-
ever, multimedia should not be viewed asjust a vehicle for delivering
instruction that is based on current teaching modeis (Uimer, 1990).
We need to use muttimedia to progress beyond the lecture format.
The developer of the presentation must anticipate ri:actions to the
materiatin ordertoincorporate effective links betweenrelatedtopics
that provide the additional information of interest of the students.

Additional concerns about hardware prompt teachers and ad-
ministrators to create innovative solutions. Using a videodisc player
with a targe screen monitor is usually sufficient for whole class teach-
ing.however,whenbotha computerand avideodisc image must be
displayed to a large group then additional projection devices must
be availabie. Teachers whoteachin various classrooms alsoneed to
consider the portability of their multimedia presentation equipmer:t.
Once technical obstacles are overcome, the transition between
using multimediato present content and using multimediato provide
learning guidance fits easily into the classroom structure.

Providing Learning Guidance

After a teacher introduces the content of a lesson, she/he pro-
vides learning guidance, elicits performance, and provides feed-
back on that performance (see Table 1). When used to provide
leaming guidance, multimedia takes the form of tutor (Taylor, 1980).
Programs that provide leaming guidance (e.g.. computer assisted
instruction or CAD are often categorized as: (@) drilt and practice, ()
tutorial, or (¢) simulation. After conducting a meta-analysis on 63
studies that used interactive video instruction, MCNeil and Nelson
(1991) indicated that the use of multimedia with videotape or video-
disc allowed the developers to incorporate aspects of drit and
practice, tutorial, simulation, and sensory motor skills alf in one pro-
gram. The average overall effect size for interactive video (IV) intheir
study was positive and also slightly higher than those previously
reported for computer assisted instruction (CAD. The ability of multti-
media or interactive video to depict real-life situations with applica-
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tions for a variety of instructional outcomes (i.e., practice of facts,
psychomaitor skills, application of rules/principles, problem solving)
and varying levels of instruction might account for this difference
between IV and CAl.

Instructional featyres. Students are motivated with the realistic
*youarethere” features of muttimedia. Simulations based onfantasy
or popular feature films pre vide students with motivation and contin-
ued enjoyment when they can view and interact with their tavorite
scenes (Wissick, Berdel, & Foelber, 1989). Students also inferact with
increased incentive if simulations are based on redlistic situationsthat
they might encounter. Students maintain attention because they
have direct manipulation of these materials to solve the problems.
Although ateacher might suggest strategies or ask leading questions,
students can explore different paths to locate their answers using the
non-linear capabilities of multimedia.

In addition to programs that are specifically designed for leamer
guidance and practice, programs developed for large group in-
struction can be modified for individual student use. Creating a
leaming center with multimedia presentation materials provides the
teacher with additional means to individualize for students who
require extra practice or who are absent and miss the initial introduc-
tion to the material. Although students who view a lesson individually
might not have the experience from the teacher direction and class
interactions, they will be exposed to the original content. When
students are absent, teachers seldom have time to repeat the
content presentation forjust those students. In thissituation, multime-
dia acts as an assistant or aide for the teacher.

Multimedia also extends possibilities for creating simulations and
applications for students with moderate or severe disapilities. Stu-
dents with such handicaps might have difficulty relating to represen-
tational graphic designs to depict community situations or functional
items, but can recognize and discriminate such elements when
presented through realistic video. Research undertakento evaluate
a prototype community skills videodisc-based simulation indicated
that students not only recognize and discriminate but also can
acquire the skills to complete a functional task in a simulated setting
(Wissick, 1890).

Instructional concerns. In order 10 use multimedia to provide
leaming guidance, a match needs to be created between leamer
and the difficulty level for navigation through the program. Leamer
control issues depending on student ability and the goals of the
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assignment needtobe addressed bythe teacher(Locatis.Letoumeau,
& Banvard, 1990). Research indicates that students with high prior
knowledge and ability can work more effectively with programs
allowing learner control than students with lower ability and similar
prior knowledge (Gay. 1986). Students without prior knowledge will
need to be guided by the teacher or the multimedia program until
they reach a level of proficiency to access the leamer control
options. On a positive note, Burwell (1991) indicated that students
who were tested as field dependent or who tended to accept
information at face value benefiited more from muttimedia instruc-
tion than students classified as field independent. Apparently the
multimediaprograms did not intimidate 11 e field dependent students
and fostered aspirit of exploration. Aithough multimedia can provide
realistic simulations the teacher still needs to act as the mediator for
instruction. The teacher guides the learning and provides the stu-
dents a context in which to explore.

Teachers also need to examine programs for the links that they
allow or encourage. Teachers and designers should be consistent
with screen design by using color or patterns to denote changes in
levels or using sound to cue links. Many programs use icons to depict
menu selections. For some students with disabilities teachers may
need to teach the students how to use the icons and offer strategies
for the students to remember what the icons represent.

For presenting content, a teacher may need access to multiple
multimedia stations if students are to use multimedia programs for
leaming guidance. Cooperative groups working at a station can
reduce the need for equipment. Results of the comparison of coop-
erative groups versus individuals indicated that students working in
groups of two to three attained higher scores than students working
individually or in larger groups (Cockayne. 1991). However, students
working in groups sometime take longer than students working indi-
vidually due to time needed for discussion and reaching consensus
on answers. Students working together can often assist each other
with program control and problem solving that they might not have
as individuals. An additional benefit of caoperative groups is that
they lend themselves to students working creatively to enhance
retention and transfer.

Enhancing Retention & Assessing Performance

One purpose of education is to have students gain knowledge to
apply in new situations or solving problems in real life situations.
Therefore, critical instructional components of a lesson include as-
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sessing performanze and providing activities to enhance retention
andtransfer (see Table 1). Atthislevelmultimediabecomesthe tutee
(Taylor, 1980), i which the student is in charge of the teaching.
Students can use the computerfortheir ownreports by working as the
researcher, designer, developer, and finally, producer.

Instryctional features. D’Ignazic (1989 described students and
teachers as multimedia explorers, willing to take risks, make mistakes,
and improvise. Students experience self-efficacy because they
make personalchoices about their projects and even act us produc-
ers and developers for teachers who have little time to devote to
developing muttimedialectures. Students then leam how to interact
with teachers as clients and develop products according to their
client’s outline or specifications.

With this concept of tutee or student as researcher, the process
rather than the product becomes important (Bull & Cochran, 1991).
A final product might be produced faster under a more traditional
situation, however, the experience of solving a problem that can
then relate to other situations just might be more important than the
product. Students have to work together in the process of creating
a multimediareport to coordinate video, audio, text, and assemble
the components into a presentation format. Studentis are thereby
engaged in problem solving beyond just one solution to a problem or
one connection between pages in order to create links in their
projects. They create the links, pictures, or definitions for words that
they considerimportant to the overalltheme and for words they feel
may cause confusion. In addition, the proc2ss of creating a multime-
dia project can make students aware of how media can be used to
manipulate or alter the emotions or perceptions of an audience.

With CDs, videodiscs, slides, and tapes, students have access to
originalinformation on eventsin history. If students want torelate past
information to a current situation in their community, they can pro-
duce their own photographs or videos to be added to the report.
After students conduct in-depih research on specific topics and
develop multimedia reports to present the matericl, they become
the experts in their class and possibly th~ school on that topic (The
Cognition and Technology Group at Vanderbilt, 1991).

Instructional concems. As with any learning activity, teachers
must guide the learning and creative process of students producing
multimedio projects. Teachers must be perceptive to separate out
the content versus the production quality and to teach students to
value the information over production effects. Huntley (1991) de-
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scribes the danger in multimedia to accelerate our preoccupation
with style, appearance. and visual effect at the expense of intellec-
tua! content and emotional depth. Both tfeachers and students
should be aware of the glitz and fancy wrappings of a muitimedia
report. ifteachers or students become absorbed by the media orthe
authoring system, then they frequently spend too much time on the
graphic details or isolated parts of text. Students also have to leamn
about copyright laws in order o be ethical multimedia producers.

Once students complete their multimedia projects, teachers
must develop criteria to evaluate the products. Muttimedia projects
andresearch do not lend themselves to simple assessments with right
and wrong answers. Teachers have to gain expertise in evaluating
projects that might have outstanding content but poor design and
presentation quality versus those projects with fancy graphics, color,
animation, and other effects that may lack substantial content. Inan
effort to evaluate the outcomes of leaming with muttimedia, students
can create portfolios of their work. providing the teacher with a
progression of skills throughout the year. Withimportance placedon
process, teachers can have students maintain logs orjoumnals of their
work. Students can record insights about the content material and
comments about the process of working cooperatively with other
students. Although portfolios and multimedia reports may not pro-
vide the same type of performance data as achievement tests, it
appears that the experience gained through these projects will
provide students with skills that they will use in life-long learning.

Evaluation of Multimedia Issues

To utilize the advantages of multimedia to enhance instructional
events, teachers and administrators must make decisions about
hardware, soffware, andtraining issues. Aside fromthe usual educa-
tion funding problems, other questions about hardware and com-
patibiiity arise. Griffin (1991) described getting started with muttime-
dia computing as a construction zone with waming signs. The
construction in multimedia provides us with the opportunities to build
enhancements for instructional events. The waming sign notifies us to
beware and pay close attention to details in order to avoid dead
ends and detours.

Issues in Dealing with Hardware

Schools cannot wait until the dust clears and the construction is
finished to buy equipment. Teachers and administrators will have to
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be flexible, realizing that the lowest cost system may not be the most
efficient and vice versa. Buying hardware one piece of equipment at
time, such as a videodisc player and a monitor, then adding a
computer, speech adapter, and video overlay later on, would allow
teachers to begin teaching with their muttimedia tools throughout
the acquisition process. Another option would be to use the com-
puter only to produce hypertext materials (e.g.. no video compo-
nent) and not use the video or speech options until funds become
avdilable for that equipment.

The issue of one- or two-screen presentations can be addressed
from both financial and education perspectives. Onthe surface, the
use of a computer with a video overlay board that allows for the text,
graphics. and video 1o be displayed through the computer monitor
appears to be more cost effective than using ¢ separate monitorto
display the motion video. However when the prices of the extemal
monitorversusthe intermalboard are compared, one noticesthat the
fwo-screen solution can be less expensive and might work just fine in
the initial stages of multimedia exploration.

Some teachers are morz comfortable with two screens. cllowing
pertinenttexttobe displayed onthe computerscreen simuitaneously
with full screen video playing on the externat monitor. Using one
screen, the amount of text and the size of the video window must be
decreased. A one-screen system, however, aliows the learner to
focus attention in one piace rather than moving between two
displays. Depending on the educational application, both one-
screen and fwo-screen multimedia systems can be effective. Teach-
ers should not feel they are depriving the students if they can only
afford the hardware configurations for a two-screen display. When
funds allow for both types of display then the teachercan choose the
most appropriate for the lesson. Nevertheless, whatever the hard-
ware configurations.teachers need to have the technical supporito

attach allthe equipment and ensure the compatibility of the compo-
nents.

Presently videodisc seems 10 be the preferred and most efficient
mode for presenting full-motion video. However the technology is
advancing such that full-motion video might be available soon on
CD-ROM or even computer networks. Until the time that full motion
video is easily accessible through computers, we will continue using
videodiscs. With the recent emphasis on multimedia in education,

numerous videodiscs with relevance for all subject areas have been
marketed.
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Two formats of videodisc are available, CAV (constant angular
velocity) and CLV (constant linear velocity). With a CAV videodisc
the teacher can ecsily locate and isolate individual frames using a
remote control, a barcode reader, or a computer program. Al
though CLV videodiscs are less expensive than CAV videodiscs, they
can not be searched by individual frame number and so are gener-
ally used as a linear fim. One disadvantage of videodiscs is that they
only allow for 30 minutes of motion video on a side and do not have
the ability to play audio from one part of the disc and display asingle
frame from another part of the disc simutaneously.

When developing programs with videodiscs, teachers frequently
wanttointerchange video from either side of a videodisc or even use
different videodiscs within the same multimedia program. Although
it is possible to use several videodiscs, the programming to notify the
studenis which videodisc should be in the player could be problem-
atical and the necessity to change the videodiscs frequently could
be annoying and time consuming for the students. The technology
is changing rapidly, however, and with the addition of speech
adapters and CD-ROM drives, teachers now have the ability to
record their own speech or music to accompany videodisc images.

Some schools in South Carolina are adopting a model for multi-
media establishing a “creation station”1 in the media center that is
networked to the computersin the classroom. The students may use
the multimedia authoring programs to view videos and construct the
base of their program in the classroom but only have the ability to
complete the finished product at the creation station. The station is
equipped withacomputer, videodisc player, CD-ROM drive,speech
cards, video cards, and a VCR. The students record their final reports
on videotape to present to the class or submit to the teacher.

Issues in Choosing Software, Authoring Systems,
and Video

Whatever the hardware solution, teachers and administrators
also need to evaluate commercial programs and authoring systems
in an effortto make theiruse of muttimedia effective. If costis afactor,
programs that aliow different hardware configurations with possibili-
tiesforexpansionshould be considered. Teachers canseek out other
commercial programs that offer the possibility to use only the video-

1 Credit for the term. “creation station,” goes to Donna Eimore,
Orangeburg District V Public Schools, South Caroling.

~ .-
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disc as a complete program or also have computer programs that
provide interactiv.ly. Teachers can alsc use hypertext programs that
provide interactiviz text and graphics without additional sources of
video and sound. No matter what software programs are used.
checking the hardware requirements should be the first step before
ordering any new programs.

Going a step beyond ready-to-use commercial programs,
authoring systems provide teachers with the tools to create muitime-
dia programs without having 1o learn a complete programming
language. Authoring systems furnish a teacher with the possibility to
create programs specific to individual student needs. Unfortunately,
authoring cantake time. In addition to designing the initial concepts
for instruction, creating a multimedia program requires organizing
the information, creating text, designing graphics, and creating the
finatlinks. Teachers must balance the amount of time necessary for
creating quality educational multimedia with the extent of use it will
receive by students and other teachers. A solution to creating a
completely new program from scratch is the use templates or shells,
which are previously created frameworks for the organization of the
material thatinclude alithe essential programming. Templates allow
the teacher to create individual programs and modify the text or
video for their students without performing the complex program-
ming (Boone & Higgins, 1991; Wissick, Berdel, & Foelber, 1989).

Authoring systems also provide the teacher with the tools to
“repurpose” or design a new purmpose forcommercial video. Feature
films and generic “picture” discs offer numerous possibilities for creat-
ing units that are viable in more than one curriculum area. As
photographers and state libraries or crchives continue to document
their accumulation of slides on videodisc, the possibilities for class-
room use increqse.

Issues in Teacher Training

Most important, the potential of multimedia lies in the hands of
teachers. How the teacherincorporates multimediainto the curricu-
lum dictates its effectiveness. Therefore, teacher training needs to
include not just programming and knowledge of the equipment but
also an introduction to the learning theory that supports the use of
multimedia and instructional design techniques that enhance mutti-
media. Teachers need to be taught in settings that model appropri-
ate, effective use of the technology. Multimedia can be integrated
into all content areas creating opportunities for interdisciplinary units.
This will not happen, however. without those skills being modeled in
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teacher training.

How “computerliterate” does ateacherormedia specialist need
to be to learn how to use muttimedia? What are the prerequisite skilis
for ateacherto learn to use muttimedia in the classroom? A teacher
must feel comfortable withthe technology. Feeling comfortable with
the technology does not mean that ateacher has to take numerous
courses in computers and related technologies. Teachers with littie
computer background can use a videodisc player and remote
control or barcode reader to present video-based material to their
classes. Teachers with experience using computers in the classroom
might be more inclined to see the potential of creating their own
lessons orrepurposing existing programs with commercial videodiscs,
however. Forexample, teachers who begin using Raiders of the Lost
Arkorsimilar films to work onscience and social studies project might
find themselves considering possibilities for instruction or repurposing
every time they watch a newly released Hollywood production.

A teacher with liftle or no experience using a computer can
author a multimedia program if provided with at least a week-long
workshop in authoring. Teachers with little technology background
have to realize that it will take them longer than other teachers to
learn some of the basic skills such as mouse manipulation skills and file
management. In addition, their final products might not be as

sophisticated as someone with prior computer experience.

Inexperience with using a mouse, @ frequently used input device
for multimedia systems, and the change from the keyboard can
increase the length of time it takes a teacher to reach a feeling of
proficiency with an authoring program . The teacher who enjoys
working with the technology, is proficient using a computer for word
processing. and can manage files efficiency should be able to make
a smooth transition to muitimedia development.

Teachers who just take a workshop to learn an authoring lan-
guage frequently donot incorporate the non-linear aspectsinto their
projects. They understandthe interactivity but do notincorporatethe
non-sequential access to information. instead they have the leamer
complete each page of the final program to reach the end instead
of allowing them to access the information as needed and achieve
the final gcalin an alternate pattern. Teachers who have not had
much exposure to technology but read articles on multimedia use
and applications have little understanding of the programs without
being involved in the process of a programming project. Courses or
workshops on multimedia need to incorporate and balance aspects
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of educational theory, instructional design, and programming.

One final consideraticn involves teacher beliefs surrounding the
length of time necessary to see the effects of muttimediainstructional
materials. In an evaluation conducted on the Appie Classrooms of
Tomorrow project, Dwyer, Ringstaff, and Sandhotiz (1991) noted that
change takes place over several years as teachers and students
move through leveis of entry, adoption, adaptation, appropriction,
and invention when using new technology in their classroom. As
teachers and students move through levels of use with multimedia,
additional integration into the curriculum occurs at each level. The
researchers also observed that learning in the classrooms became a
more active, creative, and socially interactive processovertime than
when the program first began.

Summary

Multimedia provides teachers with a powerfultoolto access and
present a combination of media for enhancement of instruction
events. Furthermore, multimedia provides the learner with a non-
sequential means to interact with a combination of media thereby
increasing motivation, maintaining aftention, stimulating cognition,
andillustrating content or facts. With multimedia, teachershave new

potentialto change the way schools are structured and the way they
teach.

How can mutimedia affect or enhance instruction?

» Muitimedia hasthe potentiaito enhance instruction at alllevels
of instructional events but teachers should integrate it into
instruction using it as a tool instead of just a supplement to the
curriculum.

« Instructional designers and developers should go beyond the
traditional models for instruction that have driven technology
development in the past. Developers should be encouraged
tocreate templates forteachers allowing them toincorporate
their own text, graphics. and video into advanced programs
without dealing with the details of programming.

* Multimedia programs need to be developed for use with
different hardware configurations allowing teachers who do
not have all the hardware access to certain aspects of the
programs as they build on their configurations.
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What are the critical elements in training teachers and students with
and about mulfimedia?

« Teachers at any level of technological expertise can use and
even develop multimedia applications if they are provided
with: (a) the technical support to ensure that ali the hardware
components are compatible and (b) training in both instruc-
tional design issues conceming multimedia and an authoring
system.

« Teachers and students must be aware of the “big picture” or
the overail goals of the lesson, so they are not swept away with
the glitz attending only to the production and not the content.

» Possibly, the greatest potential of muttimedia is that it allows
teachers to create environments where students can be re-
searchers and creators of products for reports or to assist
teachers with multimedia allowing students to become ex-
perts on specific topics.

The full potential of multimedia applications has yet to be real-
ized. Teachers and students will continue to use multimedia to per-
form feats previously thought improbable if not impossible in schcols.
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Envisioning, Acquiring, and
Running a Multimedia Lab
in Your Classroom

By Karen Perlbachs

Last year with the opportunity to teach sixth grade and having
recently become a computer enthusiast, | decided that | could
integrate the computer into the curriculum more easily working with
oider students. So ! left behind the “primary wing” Apple //e and
acquired an “intermediate wing® Macintosh SE.

I went to visit my new room. Although the physical atmosphere
was less *than inspiring with some hand-me-downs and mismatched
desks, my greatest asset was the new Macintosh computer. { haa a

determination to give my students a taste of the exciting word of
technology.

My multimedia setup initially included only a Macintosh SE in my
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classroom, alongwithaTVset, VCR, and video camera checked out
from the district visual aids library. But the district did have a small
budget for mini-grants, a program allowing teachers to apply for up
to $1500 per request for innovations that improve instruction and
provide a direct benefit to students. | decided o utilize the Mac and
some existing resources as part of two different proposals in hopes of
getting at least one. | received BOTH!

Multimedia: Developing Multicultural Awareness
Through Technology and Writing Skills

The first grant, "Multimedia: Developing Multicultural Awareness
through Technology and Writing Skills,” ufilized the existing video
camera, HyperCard (Atkinson, 1987), andthe Mcc. | ordered aliquid
crystal display (LCD) with a Mac adapte: for the overhead projector
for about $1000 and a video digitizer for about $200. | envisioned the
students digitizing maps, pictures, andreal-life scenesthat couldthen
be incorporated into computer produced reports (a HyperCard
stack). The focus would be on enhancing mutticuttural study while
reinforcing geography. written language, and organizational skills.

While we waited for the order to arrive, the students each
selected a country of interest. They gathered information and
produced a hand-drawn map and flag. ! supplied an outline
designating areas of focus and the students began researching and
preparing their reports.

The LCD arrived first. | used it to introduce HyperCard through
whole group instruction. All of the students learned to create and
copy HyperCard stacks, create and name buttons, copy and paste
pictures, and create and link cards. | assisted the first students in
utilizing what they had learned in theory. From then on when they
finished theirotherwork and at recess, they helped each other. There
were only two rules for working on the computer: (@) only one person
at a time had control of the program and no other person could
tor'=h the keyboard or mouse without permission, and (b) a file was
tr. . private property of the creator. | would check their files, but they
w &1 2 not toinvade someone else’s privacy by opening another’sfile.

When the digitizer arrived, the students rapidly leamed to con-
nect it and use it with the video camera to capture pictures of
themselves and theirhand-drawn pictures. They worked in groups of
three - one onthe keyboard, one onthe camera and the otherasthe
subject or the adjuster of the position of the flag or map pictures (see
Figure 1). The students rotated from job to job so that everyone had
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Students used a scanner to digitize facsimilies of flags for their World
Cultures HyperCard stack.

an opportunity to do each of the tasks. We could have digitzed
pictures from books or copied clip art maps. But | believed the
students would have a better awareness of geography if they had to

locate their country and then focus on the surrounding countries as
well.

Working with the HyperCard drawing tool to make maps and
pictures would have provided excellent quality graphics, but this
would have taken an inordinate amount of time. Because we were
limited to one computer for twenty-eight students, the digitizerwas a
rapid and fun way to add graphic interest to the projects. | designed
a stack template as a frame for the computerized reports. The
students then copied the stack template to a personal dic' later
copying the digitized pictures into the class stack and entered the
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information from their reports.

There were no problems surrounding the technology. Time was
the greatest problem. When it was time to enterthe text of the reports
into the stacks, the students’ keyboarding skills caused the processto
be very laborious. | was fortunate to have one parent who gave up
her days off to input the information, but we were still unable to get
more than a few reports entered.

Asanaside project we extended our use of the grant to one of our
kindergarten classes. Each kindergartener had a sixth-grade friend.
Togetherthey prepared poemsabout each otherand putthewriting
into a book with a digitized picture of each of the partners. And as
another benefit, the LCD came in handy for other instructional

purposes such as outlining and grammar and mechanics comrections
on screen.

Next time.... I will start slowly and simply. Next time | will keep the
reports simpler because time, or rather the lack of enoughtime,isthe
greatest problem in a one-computer classroom. Next time | will focus
on one area for writing - customs, recreation, or the like - which will
simplify the stacktemplate dasign as well. Next time | will have groups
of two or three students create one report. -

But next time | will continue to have students draw and then
digitize flags and maps showing the country and its neighbors. | will
also continue to have them work in groups to take digitized pictures
of each otherbecause thisis not an artificial cooperative situation but
anecessary one -it not only wasreinforcing for all concerned with the
pictures captured and saved, but no one could avoid being in-
volved.

Integrating Science and Language Arts Through
Technology in the Elementary Classroom

The secend grant was entitled, ‘Integrating Science and Lan-
guage Arts through Technology in the Elementary Classroom.” |
ordered a laserdisc player (about $800 with a special that included
a free barcode reader) and the BioSci Il Videodisc (Lippke and
Johnson, 1990) (about $500). | had apublic domain video driver stack
from amultimedia class| had taken, and we had an old Commodore
in the building with a keyboard that didn‘t work so | confiscated the
monitor for a good color display. When the laserdisc and player
arrived, we learned together how to nook up and access the BioSci
slides and movies. | had learned an important rule from the social
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studies grant project: KEEP IT SIMPLE AT FIRST. | kept this in mind and
started slowly. The students spent free time andrecess exploring the
many subject areas and slides on the videodisc and how to access
them. I had hoped to have them use the Mac and the video driver
stack but that would have taken more time than was avdailabie since
the students were also working on their social studies reports at this
time as well. | assigned group reports instead of individual reports.
Each group used the science goals and objectives, the library, and
the BioScill videodisc to prepare and present areport on an assigned
topic from our Microscopes science unit. Later, | designed a stack
utilizing the public domain video driver stack and HyperCard to
create reports with buttons that accessed the iaserdisc sections
chosen by the reporters. Because computer programs are not
available that can fully support the school curriculum, this year | will
continue to have the students produce reports and prepare stacks in
groups.

| feelfortunate to have gottentwo grants. 1 believe lreceived the
grants for several reasons: (a) | utilized existing resources in conjunc-
tion with the new; b) both granis focused on the integration of
technology with multiple cumiculum areas: () the stated behavioral
goals and objectives had specific activities and measurable evalu-
ation procedures; and (d) findlly, the projects benefitted the district
asawhole because the product andtempilates could be shared with
other teachers and classrooms.

ifoundthe sixth graders able toleam quickly allthe necessary skilis
to produce multimediareports. But they learned more than just how
to use technology. They used outlining. note-taking. library, writing
and cooperative skills, and the integration of muitimedia as a re-
search tool. They gained more than just academic knowledge and
cooperative skills. They now understand that technology is not only
conquerable but fun. Use of multimedia also gave the students a
great sense of accomplishment, for regardiess of their "academic
potential,” the live presentation of an interactive report was impres-
sive! The year was busy and fun. And this year |
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Building a Hypermedia
Classroom Unit

By Susan McGrath

Start with a group of fourth and fiftth grade boys and girls. Label
them “leaming disabled.” Add to that the fact that they are pulled
from their regular classroom for one hour a day to remedy their
leaming deficits in a resource room. And what heve you got? A
group of students who are not excited about leaming, who have low
self-esteem, and who would generally rather be anyplace else but in
this room.

Make some drastic changes and not only will resource room
students change theirminds, but general education students will be
asking to be tested to get into the resource program. What kind of
changes? Changes in the curriculum content, the delivery of con-
tent, and incorporating the use of technology.

The curriculum should expose the students to useful, meaningful,
experential learning situations. Technology in the schoo! setting
needs to be used as atool to construct and create, just as it is in the
realworld. Don‘tinsult a student’s intelligence with dry, boring drilis,
dittos. or electronic workbooks. One method of creating an exciting
classroom leaming environment begins with a year-long theme
around which all learning activities will be based. Using the theme
Systems, Backyard to the World : Everything and Everybody on the
Planet is Connected in Some Way , the resource room activities are
organized around six systems:

1. Ecological System-the backyard environment to the biomes
of the world

2. Economic System - the raising of a local farm crop to the
product delivered in the store
Social System - the immediate family to the word family
Body System - the brain and its structure to itsinfluence on the
entire body
Transportation System - the local airport to its world wide
connections

Communication System - backyard video to major motion
picture production.
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Each system beginsinthe student’s micro world of close-at-hand
experience and is expanded to incorporate arelated macro system.

Within each of these systems, students learn the basic academic
skills requiredintheirindividual Education Plans (IEP’s). Using the year-
long theme diagram students are introduced to the plan for the year
(see Figure 1). Time allowance for each system is approximately six
weeks and includes many hands-on activities in conjunction with the
use of technology. The theme diagram is also the beginning map for
a classroom HyperCard (Atkinson, 1987) stack. Instruction within the
theme format began with the Ecological System and is now continu-
ing through the other five systems. While studying the Ecological
System component, students were introduced to the individual
elements involved in the creation of a HyperCard stack (e.g.., word
processing. creating graphics with the paint tools, and button link-
inQ).

Word Processing

Word processing wasintroduced by telling a story to the students
about an old woodpile in my backyard. “In this woodpile lived a
variety of animals: a skink, wasps, mice, rolly pollys, snails, and spiders.
Needless to say, when we decided to dispose of this woodpile we
disturbed a mini-environment; we destroyed theirhomes.” Students
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Ecological
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Economic

Communication System

Trans-
portation
System

YEAR LONG THEME DIAGRAM

A yaar-long theme of interreiated systems provides a framework for
integrating computer use in the resource room curriculum.

were asked to retell the story using pencil and paper. Allowing
students plenty of time to think and write was important as was the
assurance that spelling didn’t matter on this draft.

| entered the students’ stories exactly as they had written
them...spelling errors, punctuation errors, reversals and all into the
Macintosh using a word processor. | printed a hard copy of each of
their stories. Students were excited to see their work in print and,
because | had chosen a large font size (24 pt), were surprised at how
much they had written. As they each reread their stories, students
spotted many of the reversals and spelling errors on their own now
that their handwriting was transiated into printed form (see Figure 2).

I grouped the students around the computer and demonstrated
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Figure 2

Hoy my name Jay and | am her to say | have to
move thos logs rit a way the black wedo told how
if you move the logs you will not geve time for my
daddes to hach the mous sad if you take these logs
away you will make mine of us homeles so plas
don't tak thes logs away the lizard sad if you tak
thes logs how will | find the dugs to eat and howr
will | de avol to wach you wrk on your car every
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Student writing is first enfered verbafim and in a large typeface.

to them how to edit an error. Students particuiarly liked the idea that.,
once corrected, no one could ever tell an error had been made.

A variety of related activities provided students with experiences
for our next technology activity which linked ecological systems to
the Persian Gulf oilspill. My instructional aide read selected parts from
the headline story about the oil spill dated January 27, 1991,inthe Los
Angeles Times, 1o the students. After a discussion of the article, each
student was given acup of watertowhich he/she added two spoons
of dirty motor oil. Observations were recorded on the chalkboard.
Each student was then given a feather from a feather duster to dip
into the oil-water mixture. Again observations were recorded onto
the chalkboard. Students then brainstormed another list of how fo
remove the oil from the feather and thus clean the animals caught in
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the oil spill. Next, the students wrote paragraphs about how they
thought the animails feft having been caught in the oil spill.

Again, | entered their paper-and-pencil drafts into the computer
just asthey wrote them and printed a copy of each. We editedthese
stories as a group, each marking his/her own paper. After marking
corrections with pencils, students were taught to call up their stories
onthe computerand make their corrections with technical help from
my instructional aide and me. They learned how to format their
stories, print them out, and save them. Selecting from a variety of
fonts was particularily exciting for the students (see Figure 3).

Graphics

The book, The Great Kapok Tree (Cherry, 1990), became the
springboard to computer graphics. This tale took place in the
Amazonrainforest. “Aman came to chop downthe Kapoktiree. The
animals of the rain forest told him why he should not chop down the
tree.” Inasimple recall activity, we wrote the topic sentences onthe
chalkboard. After brainstorming a list of animals that lived in the
ocean, we circled the nouns in our sentences and substituted the
names of ocean animals. We changed the premise of the story from
aman chopping down atree to that of a man dumping trash into the
ocean. Students each selected one sentence to illustrate on the
Macintosh LC using a color paint program. No clip art was allowed,
Pictures were printed in color and compiled to create a class book
(see Figure 4).

Button Linking

Students were then introduced to the use of the laserdisc player
and HyperCard through "The Environment,” an activity on the Visual
Almanac (Hooper, 1989) from Appie Computer. This activity allowed
students to click the mouse on a biome map of the world and then
accessstill frames, video segments, and accompanying information
about a variety of animails that live in that particular biome.

‘The Next Step

This class was now ready to begin creating their own classroom
HyperCard stack with a home card labeled “Systems - Everything
and everybody on the planet is connected in some way.” The
diagram created at the beginning of the year was used as a guide
for the creation of this HyperCard stack. One common, generic

34 Multimedia




Help Help yon hgmand hare killed my 2
family. We lire here. Pleale help me. .
The iea il gorered in with oi]. I !
gannol See why. Do yog do {hii {o yogpr |
oeean? I lire here. Pleaie $iop
pitiing oi]l in the Sea. I'm going {o

3
o

i3
2

%

RS TA

i die like my family and the bird on

top of the water.

: i
:
:o wnts B_First g 0il spin H HNGVBD Hsiide Shop} Kapok

SIERCIETO s opasonrp et »
e oo saeady

- N Journal Conclusion
e oo bl oot Journat [ ston i5%

Students edited andformatted their articles. A variety offonts gave them
a credtive choice that they enjoyed.

background was chosen for all cards. Six buttons on the home card
linked each of the six systems studied throughout the year. The
HyperCard stack was to be a classroom stack, each student creating
one card to illustrate a key point leamed from each system. For
example, using the Ecological System, one or two students could
design cards based on our experiential activities, to illustrate the key
point: Anenvironment exists in a backyard. Another pair of students
. might design cards based on our activities toillustrate the key point:
What man does can disrupt an environment; while yet another pair
could illustrate, with a card or two, the key point: Each biome has its
own characteristic animal and plant life. Students will first plan their
cards away from the computer with paper and pencil. They will be
required o use text and graphics they design themselvesin their card
creations, using only the tools available within HyperCard. Using a
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Pictures were created with a paint program before being added to the
HyperCard stacks.

classroom bulletin board, the linking of the HyperCard stack will be
ilustrated by actually linking one card to the next with ribbon using
our diagram from the beginning of the year. As each system is
studied, more cards will be created and linked until the diagram
begins to look like a Sun with six extended rays (see Figure 5).

lanticipate very few problems with the use of text, graphics, and
general card design because the students already have a good
basic knowledge of graphics creation and word processing. | do,
however, anticipate some confusion in the creation of buttons and
theirlinks to cards. To solve this problem, we may physically copy and
paste buttons on our bulletin board diagram, using the appropriate
computer vocabulary as we do it. To introduce the “Go Recent”
command we will compare it to our diagram on the bulletin board:
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It's a place where we can see the whole picture.

The initial introductory concepts are likely to be difficutt: it will be
like learning to ride a bike. It appears very difficult at first, but once
you're on, the riding becomes second nature. The students may be
confused at first, but with practice, creation of the class HyperCard
stack will become easy. As their knowledge becomes more sophis-
ticated, | anticipate the students will create their own links between
systems, sothat the diagram will beginto take onthe appearance of
a wheel. Just as the wheel tums and progresses, every student will
have the opportunity to leam and grow and meet his/her IEP godis.

Following my introduction iast year of the whole-year theme
concept, integrated with the use of technology, the Resource Spe-
cialist Program (RSP) is no longer dubbed the room for dummies.

Students have created a new name... RSP stands for Radical Special
People.
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Using a Hypermedia
Encyclopedia with
Third Graders

By Mairilyn Heyn

Evidence suggesting that today’s students have positive atti-
tudes toward using computers as a regular part of their schocl work
was clearly bom out in my third grade classroom this year. Coming
to my class already having a significant amount of experience with
the technology. these students were comfortable in coping with a
great deal of computer experience during the year, both at home
and at school. At least half of the studentsin my class had personal
computers at home a1 approximately a third had been involved
previousiy in a hypermedia reading program at school. Because of
the students’ previous experiences. they quickly became comfort-
able using the new Macintosh computer in the classroom which

made learning to use the hypermedia encyclopedia easier and
faster.
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S
A screen from a Macintosh running the Grolier Electronic Encyclopedia
depicts the word search function. A student searches for o type of dog

thatis used to hunt rabbifs by entering the mostimportant word first (DOG)
then adds secondary words (HUNT & RABBITS) fo help limit the search.

We used the The New Grolier Electronic Encyclopedia (1990), a
single CD-ROM disk containing an entire 21 volume encyclopedia.
The students learned hcw to search the text of the encyclopedia in
three ways: (a) browsing the title index, (D) browsing the word index,
and (¢) accessing the word search (see Figures 1-4). We started with
the simple level of searching by title and keywords. This was a great
opportunity for my students to learn research skills. The students
enjoyed working with the electronic encyclopedia which suggested
titles of articles that they otherwise might not have considered about
their topic. When browsing the word index, choosing the topic
Indians for example, the students were amazed at the number
articles available in which there was a reference to Indians. Indians
of North Americq, frontier, slavery, fur trade, Oregon, and Andrew
Jackson were only afew of the many key words for articles matching
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A search of the elecironic encyiopedia based on the key words DOG,
HUNT, & RABBIT produces a list of five articles that include *hese words
somewhere in the text.

this search criteria. The class especially enjoyed the pictures con-
tained in the encyclopedia but were very disappointed they could
not print them out directly from the program.

Every student seemed to leam the process within two or three
class periods. Students workedin cooperative groups of two andthe
children were most enthusiastic to assist their peers when needing
help. The speed and the immediate accessibility of the electronic
encyclopedia helped students transfer these simple search tech-
niques to other kinds of research problems.

One of the first lessons for this project was designed to familiarize
the class with a CD-ROM player. daving been previously introduced
to alaserdisc player, the class quickly gained an understanding of this
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Figure 3

Mac isi

ENCYCLOFPEDIA
Word Search &

has long been used in France and the British
Isles as a pack hound to hunt rabbits by scent.
=—————— {For show purposes, beagles are divided into

T anirraness varieties by size; the first stands up to 33 cm
S fox (anil(13in) at the shoulder, the second 33-38 cm

4 dingo |(13-1Sin). The ears are long and rounded at
|3_—bﬁ99E the tlp, and the shghtly curved tail is carried
3 dog

3 Scottish

Selecting BEAGLE from the list of arlicle titles results in the entire arlicle
being presented in the scrolling text window overlaying the other infor-
mation windows. A camera-shaped icon at the top of the arlicle
indicates that a picture is linked to this article.

new piece of hardware. We discussed the terms “optical storage
medium” and “laser” to help the students understand how the digital
infermation issent to the computer where the datais then displayed.
As | was learning to use the electronic encyclopedia, | invited small
groups to watch as | explored the program myself. | showed them
how to access information on certain topics, view a picture, print out
the information, and take notes on the electronic notepad.

The next, and probably one of the most important research tools
we explored was notfe taking. We incorporated several exercises
from our language arts book on taking notes in your own words into
the paradigm of the electronic encyclopedia. Istressed the need for
them to take notes in their own words and write just enough to help
them remember. We first did this by interviewing each other, and
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A picture of a beagle appears in a graphic window overlaying the
previcus information windows when the camera icon is selected. These
pictures cannot be printed unless the computer is equipped with a
"screen print” utlity.

gathering as much information as possible about their classmates.
Reports were given orally to the class. They later went home excited
over their next assignment, to interview a family member and report
backtothe class the following day. Many other activities such asthis
one, worksheetsinvolving picking out the important facts, andtaking
notes from stories and books the children were reading were used
exrensively before actually using the software.

One of the last activities before actuaily using the electronic
encyclopedia was a homework assignment to find out the meaning
of plagiarize. We have had previous discussions on copyright laws
and of course learning the meaning of plagiarize led the students to
understand that it is unethical and unlawful to take someone eise’s
words and use them as your own. The students leamed that it is
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acceptable to quote from an electronic encyclopedia, giving credit
in a footnote.

As we were beginning to start work on biographies for our social
studies unit emphasizing the Pacific Northwest in early American
history, each child eagerly chose a person to study. Some of the
people chosen forresearch were George VanCouver, an explorer of
the Straits of Georgia; Marcus Whitman, a missionary among the
Indians; Wiliam Clark, a soldier and explorer; John Mcloughlin, a
Canadian furtrader; frontier heroes like Daniei Boone; and of course,
severdl past Presidents of the United States. | allowed the class to print
out the information they found and then asked them to highlight with
a marking pen the important facts for theirreport. Next they put their
notes on 3 by 5 cards in order to give their report orally to the class.

When we finished the biographies, the class started writing their
own "myths” based on Native Americanlegends and other stories we
had read in class. | soon found them voluntarily using the electronic
encyclopediain search of information on Northwest Indians forideas
to use in writing their myths.

The motivation ofthe studentsto remain on task was tremendous.
1 also feel the cooperative learning approach was particularly effec-
tive with the electronic encyclopedia. increasing the students’ inter-
estleveland enthusiasm. The studentssaw themselves asresponsible
for and in control of their own learning. Some of their comments on
using the Electronic Encyclopedia were as follows:

"It is easy to look up things, it shows you pictures that are good
and it is fun, | like using the mouse.”

*You can find things faster.”

"It is so easy to just type in the word, click on “go to”, click on
open and there is your information. ”

"It is easier than using a book and gives you experience with
the computer.”

“llike looking up stuff and finding out new information, Fun!.”

“It's cool and neat to ook at and see people work with it.”
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This has been a wonderful learning project for me as well as the
class. It has been agreat opportunity to have this e arly taste of what
computers wiill eventually do routinely in education.  Using muitime-
dia and hypermedia technology as a learning tool in the classroom
certainly does make a difference with the students. Their attitude

towards learning is greatly enhanced while their self esteem is in-
creased.
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Enhancing Critical and
Creative Thinking With a
Multimedia Authoring Tool

By Louise Wilson

Imagine a classroom of fifth graders, special and regular educa-
tion students, buzzing with creative activity. Some are at computers;
some are taking notes from an encyclopedia; some are at tables
wiiting and planning: some are using cameras. Now come back to
this classroom a few days later when the children are presenting the
results of all this activity, a class project on the human body.

From a single microcomputer the children demonstrate the sys-
tems of the body with photographs, text, graphics, and narration. By
simply selecting certdin areas of the computer screen, the students
navigate through their presentation, providing varying levels and
modes of information about the systems of the human body.

How did they created this impressive technologically advanced
project? They did it with a multimedia authoring software system for
IBM and compatible computers called Linkway (Kheriaty, 1989).
Linkway’s software tools supplied the technical, behind-the-scenes
programming and structuring while the students provided the think-
ing and planning for creating the hypermedia presentation.

The Hypertext Concept

The concept of the hypertext environment is the key to an
excitingnew approachtocomputersandliearning. The termhypertext
was coined in the 1960s by Ted Nelson, an early leader in personal
computing (Harrington, Fancher, and Black, 1990). Nelson saw the
potential for the computer to organize material less like the linear
structure of a book and more like the non-linear organizational
structure of the human mind, which jumps from idea to idea through
associations.

Teachers and students have become more familiar with comput-
ersinrecent yearsand are using computers and related technologies
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to compose papers, create spreadsheets, communicate via elec-
tronic mail, and interact with simulations of otherwise inaccessible
phenomend. When using the computer for these purposes, students
are no longer passive participants. They become thinking partners
with the computer, providing information that the computer shapes,
calculates, and refines.

Authoring software for hypertext and hypermedia allows less
sophisticated computer usersto create exciting presentations, andin
the process, experience the value of being a developer through
organizing content materials in an effective, interesting fashion.
LinkWay is one of a growing number of multimedia/hypermedia
authoring programs available for microcomputers.

Using LinkWay

Creating hypermedia or multimedia documentsis relatively ecasy
using LinkWay's pull-down menus rather than typing in programming
code necessary in more conventionolcomputerlanguages. LinkWay
uses the metaphor of a file folder for organizing content material.
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These LinkWay documents, called folders, are organized in muchthe
same way that teachers fill file folders with lesson plans, worksheets,
overhead transparencies, and pictures centered on a common
topic ortheme. Eachfolderis created around a particulartopic, with
the pages in the folder represented by separate screens of informa-
tion presented on the computer screen. These pages can include
text, graphics, or pictures about the topic.

LinkWay Folders Created by
Students and Teachers

A wonderful fact about a hypermedia presentation is that the
focus doesn’t have to be on the end-product. A LinkWay folder,
once begun, can virtudliy take on a life of its own. For example, a
social studies teacher may start out creating a folder on Europe.
Next,the teachermay develop afolder onYugoslavia, linkingitto the
original Europe folder. Next time around, she may have small groups
of students work together, each creating a folder about a different
country in Europe. These can all link to a central menu folder about
Europe. These folders can be extended or reorganized individually.

HypermedialinkWay folders have been created by students and
their teachers on topics such as the solar system, artists, history, and
creative writing. A first grader created a folder called Andrew'’s
Animals for which he researched animais that iive in various locales
(McMillan, 1990). With help from his teacher he added digitized
images of animals using a scanner, wrote brief text about each, and
created a menu screen with choices for learning about different
types of animals. Likewise, high school students have created
hypermedia folders that include not only text and graphics but also
animation to more effectively illustrate a concepit.

Application to Special Education

LinkWay folders are easily used by learners with special needs
because of the ease of use of the “point and click” navigation style
for both using and creating the hypermedia documents. Graphic
symbols can be used for students who would have difficulty reading
instructionsintext form. For users with physical disabilities, adjustments
fortext and graphic size and sensitivity to movement of input devices
such as the mouse can be made. Some commercial educational
products use picture icons along with significant amounts of visual
and audio feedback.
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Theflowcharf shows hypermeidaenhancemenis addedto the children’s
story, Atthur's Nose (Brown, i982).

One of the most significant and powerful contributions that
software like LinkWay offers special educationisits value as a creativ-
ity tool for students. Using LinkWay or another hypermedia authoring
system, a child becomes an active partner with the computerin a

creative, organizational process regardless of how simple orcomplex
the material.

The critical thinking skills required to organize a folder presents a
motivating challenge to students. Enabling students with special
needs to participate in the creation process places new cognitive
demands on them while keeping the challenge within a content
area or language level that is appropriate. Learners can take
material with which they are familiar and approach it in a new way
as they manipulate and organize it for a folder.
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The critical thinking and organizational aspects of the folder-
making process can be modeled by using a concept map or a
flowchart, techniques that visually and graphically represent the
structure of information. Figure 1 illustrates a flowchart for a simple
story based on the book, Arthur's Nose (Brown, 1982). Arthur is an
aardvark, and in this story, Arthur decides to change his nose. The
boxes on the left of the flowchart represent the screens of the linear
story line. On Page 4, Arthur goes to a nose doctor to try some
different noses, each of which is drawn on the screen and linked to
a folder about the animal whose nose Arthur is considering. The
reader can learn more about each animal and help Arthur decide
which nose to choose by accessing the hypermedia enhancements
added to Arthur’s Nose. The flowchart visually depicts the relation-
ships between folders and pages in this simple but engaging
hypermedia adaptation of a children’s story.

The topic for a folder can be as simple as matching shapes and
colors or as complex as simulating ascience experiment. Youngsters
who have difficulty with reading can create stories without words by
drawing simple pictures using the “paint” tools. Older children may
enjoy creating "choose-your-own-ending” stories.

Within a mainsireamed classroom environment, working on fold-
ers offers significant opportunity for cooperative leamning. Groups of
students, including those with special needs, can plan and imple-
ment projects with each student having individual responsibilities
suitedto individual capabilities. The planning and organization of the
folder can be modeled by those who take over leadership roles.
Oncethe basic organization isdecided upon, then planning forwhat
goes on each page begins and assingments are made. The thinking
aloud, planning together, and organizing who will do which assign-
ments is a vital part of the leamning process even if the resutting
presentation is only a few pages.

Some ideas for hypermmedia projects include a computerized
yearbook in which a class photo is used as a graphic menu for
accessing information about students. Each face in the photo is
linked to more inforrnation about that particular student. Another
idea has resource room studentsleaming LinkWay oranotherauthoring
system away from the mainstreamed ciassroom. They are then used
as peer tutors when the software is introduced into the regular
classroom, thus giving these students the opportunity to be experts.

The LinkWay software can produce hypertext and hypermedia
documents with a computer only, or include connection to and
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control of multimedia devices such as CD-ROM and videodisc play-
ers. It is an exciting hypermedia and multimedia tool for the IBM PC
and compatible computers, offering many possibilities for new leam-
ing opportunities for students in special education classes.
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A Principal’s View
of Hypermedia

By Vera Risdon

The job of a principal is exciting, intense, anxiety-producing, but
vastly rewarding. Overthe past three years, one of my most exciting
and rewarding experiences has been to observe the influence of a
hypermedia computer assistedinstruction (CAl) project onthe teach-
ers and the students in the classrooms of my elementary school.

When the project was first presented as a possibility tc a group of
principais in 1988, | knew nearly nothing about hypermedia and
nothing at all about the application suggested for development.
What | did hold as a firm conviction, however, was the concept of a
future in education enormously influenced and made more effective
by computer technology and associated developments.

| became a convert 10 this concept while feaching a classroom
of gi*ted reurth, fifth and sixth graders when, in 1981, a far-sighted
parent donated an 8K Atari to our classroom. The potential for the
computer as atoolto empowerstudents and facilitate control of their
own learning was clearly demonstrated even with that early equip-
ment. lwellremember a very bright young man discovering, with the
most basic of programming skills, that he had written a program to
produce the powers of two. His having written the program was not
memorable: what! do remember so vividly is his sense of accomplish-
ment and discovery.

In the years since, | have seen that phenomenon repeated time
andtime again. Inarecentissue of Teacher (January, 1991) devoted
toteaching withtechnology, Jeff Meade commented about teacher
commitment which has resulted from such experiences. He called
these computer-using teacher “pioneers” who have embraced
technology because they believe it can extend their reach, em-
power their students with imagination, and encourage curiosity and
creativity.

Another recent publication reporting on the effectiveness of

microcomputers in schools further documents my personal observa-
tions and conclusions. In afascinating review of research conducted
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from 1986 to 1990, published by the Software Publishers Association,
Bialo and Sivin (1990) reported that the empirical research base for
using computers in schools confimed that technology could make
an important difference when used appropriately as atearning tool.

Prior toimplementation of the hypermedia study. teachers at my
schoolof approximately 550 students, had acquired several Commo-
dore computers through a generous PTA and eleven Apple lle’s
through the school district. During the final year of the hypermedia
study. ten Macintosh SE’s were added to the eight already in place
in the school. Early emphasis in my school district, as in many, had
been on “computer literacy.” During recent years, however, the
focus had shifted to use of computers as tools integrated within the

curriculum, and slow but steady progress was being made in that
direction.

With these limited resources, teachers who were to be involved
in the project varied widely in their degree of experience with
computers. but allhad had enough exposure to be intrigued with the
potential of the hypermedia project when it was presented for their
consideration. One hundred percent of those eligible to participate
agreed enthusiastically, and their enthusiasm only grew as the three-
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year project contfinued. Two important elements which coniributed
gredtly to early teacher comfort with the project were: (Q) use of
reguiar curricular materials enhanced through hypermedia as the
content base and (b) use of regularinstructionalstrategies along with
the computer lessons. There was a real sense of success from the
outset. Students quickly mastered the skills needed to access the
computerized lessons and engaged eagerly in the reading activities
presented. Students were then observed to apply skills presented in
computer lessons in other seffings. Staff members awdaited the
periodic data analysis with great interest. Our intuitive feeling was
that students, particularly those for whom acquiring reading skills was
difficult, were benefitting by the use of hypemrmedia, and we were
pleased to find our feelings validated by the results of that analysis.

Certainly the students’ enthusiasm and engagement were plain
tosee. I have keen memories of children engrossed in their work at
the computer and of their pleasure and skifl in explaining their
activities to me. At the completion of the study, one second grade
class prepared abook of thanks for the researchers which confirmed
my feelings and observations. Every student contributed apage with
picture and text, and! was amazed and pieased by theirmemory for
the detait of the lesson format and by their enthusiasm for what and
how they had learned. These children had faithfully recreated

everything! Allthe command icons, the mouse, the highlighted text
— every detail was there.

Their comments further verified their knowledge and interest. |
was particulary impressed with the students’ response to the “com-
prehension” questions. As anyone knows who has tried to teach
comprehension by having students reread material andthen express
their comprehension verbally orin writing, some students have great
difficuity with this task and resist doing if. Using hypermedia, it
became some students’ favorite activity because they could re-
spond by “clicking” on the answer; the laborious response needed
before was eliminated. Not only that, if they had trouble finding the
answer, the program design further limited the text they needed to
search. Finally, there was an immediate and positive reinforcement
as they were successful, and their success in this setting generalized
to the testing conducted. Other lesson elements, including being
able to hear the word spoken and being able to work at their own
pace received similaraccolades fromthe children. Perhaps as much
as any data analysis could provide, their book attested o the present
and future value of this and similar strategies.

Teachers, too, have benefitted by this step into the future. They
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have in their hands the tools to duplicate the hypermedia project
using whatever source materials they might choose. In addition,
some have already branched out into otherhypermedia, suchas CD
ROM encyclopedia projects and multimedia production with their
students, incorporating the cooperative leaming strategies soimpor-
tant to the staff here at my school. They, and . are more convinced
than ever that the best is yet to come.

We know the workplace and the world are changing swiftly and
we accept that schools must restructure to better prepare students
for the challenges they will meet in a future which we cannot
adequately imagine. Technology holds out hope for facilitatingsuch
growth. Judith Billings, Washington State Superintendent of Public
Instruction, recently wrote in the 1990 Educational Technology and
Telecommunications Survey conducted in Washington State (Febru-
ary, 1991)of the 1990s as a “gateway decade” with technology as
the catalyst foraccelerating change in political, social, environmen-
tal, economic and cultural arenas. Similary, John Kearnan, CEO of
Jostens Learning Corporation, was quoted in Agenda (Mageau,
1991) regarding the power of technology as a catalyst for broad
reforms. He reported that many progressive school districts were
using technology programs to “jump-start much bigger reform activi-

ties” such asteacher empowerment and new approachestoinstruc-
tion.

Hypermedia represents one of those significant opportunities for
growth and change, creating the chance for educators to be co-
explorers with their students in promoting high standards of student
performance and the development of cooperative work skills and
enthusiasm. PrincCipals across our nation will be privileged to help
facilitate such change.
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The Mulﬁmedia Classroom

By Elaine Montoya Prickett

Multimedia provides multi-dimensional leaming experiences to
help students go beyond the walls of the classroom, taking their
learning in muitiple directions rather than following a linear path.
Multimedia helps those students who have difficulty learning in
traditional ways tap into their strengths so they can find ways to
communicate and represent the knowledge and understanding
they have of their world. It also helps students find new ways of
applying knowledge to solve problems. We need to prepare our
students to be problem solvers, because they willhave to functionin
a world filled with problems that we cannot even imagine today.

Multimedia allows studentsto manipulate and interact with infor-
mation in ways that traditional tools do not allow. They learn to
analyze, synthesize. and solve problems with information that they
havetakencontrolof as active learners. Multimediatools areflexible,
allowingteachersto integrate them into the classroom. Astools,they
should be used in allareas and not formed into asingle content areaq.
This article will provide some guidelines for using multimedia as a tool
in the classroom. and will describe some practical applications of
multimedia that have been used with first and second grade stu-
dents.

| have had considerable experience with the Apple Il series
computers and somewhat less experience on the Macintosh. This
experience ranges from using a single Apple Il with open-ended
software (e.g. word processors, databases. and desktop publishing).
to state-of-the-art multimedia equipment that students used ma-
nipulate vast amounts of information from several different media.

My students, however, had very little experience using comput-
ers. They came from low socio-economic households and none of
them had computers at home. My classroom had a high nurmber of
“at risk” children with a lot of special needs. Many of these children
were Chapter 1 programs or were in special educationclasses. These
were children who often not successfulin classrooms using traditional
teaching tools and methods.

The state-of-the-art equipment we used was part of the Albu-
querque Public Schools Multimedia Project. a traveling multimedia
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lab that consisted of aMacintosh lix computer, a CD-ROM drive, two
Apple //GS computers, an EPS Sompler (a keyboard), a Laserwriter
IINT printer, animagewriter | printer, an Apple Scanner, a videodisc
player, and VHS camcorder.

Software for the lab included: HyperCard (Atkinson, 1987), as-
sorted HyperCard stacks, SuperCard (Appleton, 1989), Videoworks
I (Macromind, 1987), Fantavision (Anderson, 1985), Computer Eyes
(Digital Vision, 1987), Pixelpaint (Harris & McGreggor, 1987).PaintWorks
Plus (Zuzelo, 1986), Music Studio (Forrester, Parfitt, & Wickman, 1988),
VCR Companion (Ellioft & Ewens, 1988), Children’s Writing and Pub-
lishing Center (Joers & Stone, 1988), SuperPrint (Grey & Humphrey,
1987), Slide Shop (Brackett, 1988),Nova Pathfinders Laserdisk and
soffware (NOVA, 1990), and BioSci Videodisc (Lippke & Johnson,
1990).

In order to use the lab in my classroom | had to write a proposal
specifying how it would be used. | was awarded the lab for a period
of two months. Part of the requirement for having the lab was
attendance at two summer classes in which we iearned how to use
much of the equipment and soffware. My experience using this
multimedia lab in my classroom provides the foundation for the

1992 TAM Toplcal Guide 57

o
LBV




following guidelines that may help otherteachersintegrate multime-
dia as a tool into their own classrooms.

Getting Started

The first day of the multimedia project, | told the class that there
was lots of equipment and software in the room, and that | did not
know how to use much of it. 1toldthem that i could not help everyone
allof the time ., so they would have to figure out much of it ontheirown.
| then proceeded to let them play with and discover all of the
equipment and software. They were provided time to “find out what
happens if* a certain button is pushed, or what a program 100ks like
or what it can do. Children need to have opportunities to just play
with the equipment and soffware for one to two weeks. Computer
equipment is interesting to look at, and has lots of buttons and
gadgets and sounds that intrigue children. They need to have time
to satisfy their curiosities about the tools they are using.

Discovery Learning of Software

Cne of the most valuable problem-solving activities for students
in my classroom is learning a new piece of software. It is important to
give childrenthe opportunity o leam howto use the soffware without
direct instruction from the teacher. If the teacher always learns the
program first and then teaches how to use it. the children are
deprived the opportunity of going through a problem solving process
themselves. Whenwe receive anew software program.igiveittothe
children and ask them to learn how to use it. They intum teach me
how to useit. Not only does this provide opportunitiesforlearning, but
it also saves me time because | do not have to master every new
program before it is incorporated as a classroom resource. This also
provides opportunities for the students to take responsibility for their
leaming. which is important if we want them to be life-long learners.

Modeling a Problem Solving Process

The problem solving process should be modeled for children.
There have been many times that | only partially understood how to
use a software program when I began to show it to the class. only to
get stuck part way through because | did not know what to do next.
When this happened, | pulied out the manual and we went through
it together, trying to solve the problem as a group. [f it seemed that
it would take some time to come up with the solution, then many
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timessome of the students would go onto other activities while afew
stayed to solve the problem. The rest of the class would retum at a
later time and we would share what we had learned. If we want our
students o be leamers, then we need to show them that we are still
leamers.

In my classroom, | show the class some basics about a particular
program or piece of hardware but do not teach all the specifics.
Children willleam howto use the technology as theirneed arises. For
example. one child discovered on her own how 1o “cut and paste”
in a paint program. Before the week ended, more than half of the
class knew howto dothis, and everyone knewwho to ask if they were

not sure how to do it. This entire process occurred without any
teacher instruction.

Setting Up the Environment
for Group Process

The physical environment is crucial in a child-oriented classroom
that uses technology as tools to the learning process. Within my
classroom luse ihemes as a focus forlearning, and utilize committees
and cooperative leaming groups as a means for students to work
through the learning process. Inorderforthese group processesto be
effective, the environr."ent needs to be set up in a way that is
conducive o group process. The room is set up in areas with tables
and the students have access o technology and other resources
from any area in the room. If all of the technology is set up in one
corneror area of the room, there willtend to be a "swarm effect” as
many students gravitate toward that area. With technology dis-
persed about the room, the different groups utilize it more effectively
without getting in each others way. This also makes better use of
space and materials in the classroom.

Committees

Committees are groups of students that work in some type of
activity as a team. Each group rotates through all activities so that
they have an opportunity to be involved in each of the learning
experiences. The committees tend to have more teacher direction,
which is often essential when students are fiist leaming to work
through the group process.
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Cooperative Learning Groups

Cooperative leamning groups tend to be student directed. Many
times one group will work toward solving a single problem over a
period of fime. Not all groups will be involved with all activities, but
each group works on one piece of a larger class project. Inthe end,
each group putsin its piece to create the final project. Forexample,
the students chose tocreate avideotape torepresent what they had
learned. The class as a whole brainstormed and decided to use a
news format for their video. They then determined what would need
to be done in orderto accomplish this task, and they decided onthe
separate groups (e.g.. scripts, set and props, credits. music, anima-
tion, costumes) they would need to produce the final product.

A group of students was asked to set up alearning activity for the
rest of the class. They were given the task of preparing an interactive
HyperCard activity in which students would use the Macintosh and
BioSci Laserdisc to view pictures of animals that live around the Rio
Grande River, classify the animals, and describe the animals. The
group responsible forsetting up the activity had the task of (o) finding
out what animalslive around the Rio Grande through books available
in the room, (b) locating pictures of the animals on the BioSci
Laserdisc using the laserdisc manual, and (¢) creating HyperCard
buttons that would activate the Laserdisc to show the chosen ani-
mals. They also had to ensure that animails from all classes of the
animal kingdom were represented.

The group that created the lesson included a student with a
learning disability and communication disorder, and a student from
the Chapter 1 program who had been retained the previous year.
These students, especially, were very proud of their work. Throughout
the week, while the other groups worked through the activity created
by this group, these two students repeatedly made their way by the
area to let the others know they had helped create it. This gave an
extra dimension of excitement for the other groups, knowing that the
materials had been created by their peers. Many times in special
education there is a tendency to use drill and practice instructional
techniques rather than to provide new opportunities and alterna-
tives for learning. The technology tools in the multimedia lab pro-
vided alternate ways for my students to acquire and represent their
knowledge. It was used along with many other, more traditional
resources available in the room.
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More Activities

What else did students do with multimedia? They researched
plants and animals, put the information into a HyperCard stack,
scanned pictures of the plant or animal to create a graphic for the
stack, and linked related plants and animals using HyperCard but-
tons. They demonstrated the effect of oilin wateronfeathersandthe
effect of acid on water plants. They visited the Rio Grande Nature
Center with a Camcorder and incorporated videotape of their visit
into their news video about the river. They digitized pictures of their
faces, imported the pictures into Paintworks Plus, and camouflaged
their faces as a plants or animals from the riparian area (see Figures
1& 2). They created a relief map of the river s it runs through New
Mexico (yes, crayons, glue, paper, and old rags are still media). They
published anewsletter using Children’s Writing and Publishing Center
informing parents and other students about the effects that humans
have on the river environment. They wrote stories about a fictional
battle between aleaf andthe wind. They created an electronic ABC
book using SuperCard and Pixelpaint, complete with digitized voices
in Spanish. Technology allowed the students to experience integra-
tion of all the curriculum areas, thus enabling them to experience the
curriculum as a whole rather than as separate entities.

Student Reactions

Students started to understand the importance of their learning
and the importance of being able to articulate their thoughts and
knowledge. For example. | had the opportunity to take a few
students to the New Mexico Capitol during a legislative session, to
demonstrate how they hadincorporated technology into their leam-
ing. On the way *o Santa Fe on the bus, one of the students looked
up at me and said "it's important what we say to people and how we
sayit.and we needto be sure that they understand what we did and
what we learmned.” This second grader was basically telling me that
he needed to be articulate, that he understood the importance of
our trip o Santa Fe, and that it might effect our school.

The students had other opportunities to communicate what they
had leamed, and felt good about themselves when they did this.
One time, when the prinCipal came into the classroom, a group of
studentswere telling him about the “riparian area” while they showed
him pictures about the area from alaserdisc. He first had to stop them
to ask what “riparian” meant, as well as ask them how the laserdisc
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| eat chee=se but I'm not a babuy.
I'm little but you can see me.
I might be gray or brown or
black.
I can't fly but can walk.
| have big ears but I'm not a
rabbit.
What am {7

Virginia

Studenis wrote a riddle about the animal they chose.

worked. He was not just being a good questioner, but did not know
the answers and was truly seeking information from these second
graders. They beamed with excitement at the thought that they had
knowledge of something that they could offer to someone else.
especially the prinCipal of their school. These were students who in
the past had often been thought of asthe “slow ones” who never got
theirwork done and rarely had anything to offer other students. They
were the ones who were always seeking help and now they were
giving it.

The technology also helped the students become aware of and
practice using skills that will help them to solve real life problems that
plague our society today. One day Aaron was working with a group
on asimulationthat dealt withseaturtles that were becoming extinct.

62 Muttimedia

b




Graphics can easily be persondlized with pictures of the students by
scanning a photograph or digitizing directly from a videotape image.

The simulation provided interactive video segments as students
solved some of the problems involved with the turtles becoming
extinct. In one segment the students click on a turtle nest and the
baby turtles are supposed to run out of the nest into the sea. | will
never forget the concern on Aaron'’s face when he ran across the
room to tell me that the baby turtles were going the wrong way and
his group did not know why. | suggested that they look and see what
the turtles were running toward. On furtherinvestigation, they discov-
ered thatthe lights from a condominium complex were confusing the
turtles. Aaron came back across the roomwith relief on his face totell
me now he had solved the problem. This was a child who was
concemed and involved in trying to save the turtles. He would not
have had this opportunity and experience by reading it in a book.
Being directly involved in the situation made it more personal.
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Teacher Reactions and Observations

There is a tendency for some teachers not to allow children to
handle all of the equipment for fear that it might get damaged. |
found it important to give students ownership of the equipment.
When it became theirs.they toock better care of it andwatched tobe
sure that others took care of it also. | have had many opportunitiesto
visit otherschooisto see how theirtechnologyis beingused, and have
found that teachers who do not give this ownership to students tend
to have more trouble with equipment being damaged.

The first yearthat | used the multimedia lab in my classroom., it was
just me and 23 second graders. | had no other adults helping me with
the planning or implementation of the activities. Many times this was
difficult because on days that seemed like total “flops” had no one
with whom to hash out the problems and come up with new ideas.
Also there was a lot of planning time involved, and | had to do this all
onmy own. The secondyear! did some team teaching with another
teacherinthe school. Thismade things alot easier because we could
feed off each others ideas. Also,the preparation time was cut in half
and two adults were present in the room o take care of problems.

Trial and Error

Up to this point, this paper has created a picture in which nothing
went wrong. This is far from the case. There were many days that
seemed total disasters, and that leaming did not take place. This
happened often in the beginning whenwe were first getting started.
| redlize now that those faitures were part of the process and as such
were not failures at all, but part of the leaming process that had to
take place. This was never more evident than when, in the second
year, my partnerfeit that it was not working and that herkindergarten
students were not learning. Having been through it before, | assured
her that it would work and that we needed to give it time. She was
finally convinced and aweek latertold me that she was glad that we
had not given up too soon.

During the time that we used the multimedia technology there
was a tremendous sense of excitement in the classroom. It was full
of students during recess and | often had to tell students to leave the
room at the end of the day. There was increased self esteem in my
students as well as an increased ability to solve problems. They
seemed to become more flexible in their thinking. feeing intermrela-
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tionships and connections in ways that they had not done before. |
think that this was in part due to the technology that they were using,
because it shows that there are complex interrelationships that are
not easily discovered using linear tools and segregated curriculum
areas. Another important outcome was that nobody failed. Since
there are somany options when using technology, everyone can find
awaytosucceed. Educators willneed to change their paradigms of
instruction, realizing that a pencil is not the only tool for representing
what has been leamed. | think that Brian summed it all up in one
statement when he was asked why it was important to use the
computer. He answered with a furrowed brow and a thoughtfullook,
“Some people just can’t use a pencil weli.”
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Hypermedia Enhanced
Basal Readers: “A book

can’t do that...”

By Randall Boone and Kyle Higgins

“Well, maybe if you're reading and you come to a word that you
don’t know. Andifit's black and underiined...ihen you could click on
i and it would say the word for you. A book can‘t do that.”

Nine-year-old Matt gives his reason for preferring to read from a
hypermedia lesson than from his basal reader textbook. Matt is in
third grade and has used hypermedia reading lessons as a suppile-
ment to basalreaderinstruction every yearsince he wasin first grade.
The computer hardware and the hypermedia software convention
of non-linear,instantaneous accessto additionatinformation through
pop-up windows for text and graphics, computer-generated sound
and speech, syntactic and semantic clues along with other compre-

Author Profile

Randali Boone is an assis-
tant professor of educa-
tional computing at the
University of Nevada, Las
Vegas. Dr. Boone’s main
interests are ineducational
multimedia and hyper-
media systems and edu-
cationalcomputeruse with

emphasis in reading, writ- _ Randall Booge -
ing.and language arts. His s :

current work concentrates on adapting content material to
hypermedia and multimedia formats. For more information,
contact: Randall Boone, University of Nevada, Las vegas,
College of Education, Dept. of Curiculum and Instructional
Studies, 4505 Maryland Parkway, Las Vegas, NV 89154,

66 Mulfimedia



hension strategies are all part of Matt’s reading and learning back-
ground.

Matt was a participant in a three-year-long.school-based, coop-
erative research project between the University of Washington and
his elementary school to investigate the educational possibilities for
hypermedia instructional materials in elementary school. Students in
kindergarten, first, second, and third grades at Mait’s school used
hypermediareading software developed specifically forthe project
and based on the stories from their basal readers as ¢ supplement to
their teachers’ instruction, Students were selected randomly each
year for experimental and control classrooms resulting in students
receiving differing amounts of hypermedia reading experience dur-
ing the three years of the project. Matt was among about 15% of the
students who were selected for the experimental classroom each
year.

The hypermedialessons consisted of verbatim text from the basal
reader stories set on nonscrolling screens that were linked linearly
from first to last with the option of paging forward or backward and
withfirst and last pages linked to provide a circular paging format. The
interface between student and computer was kept constant from
lesson to lesson and book to book through visual iconic representa-
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tions of commands for controling the lessons, as well as verbal
instructions and other auditory cues and reinforcements relayed to
students via headphones.

Kindergarteniessonsfocussed onletteridentification.letternoimes,
and the initial sounds of letters in words (see Figures 1 and 2). Letter
names and words that start with the letter were spoker for students
along with all directions and reinforcement. Lessons at the first,
second., and third grade levels included enhancements o the basal
vocabulary words, instructional enhancements for understanding
the syntactic and semantic elements of pronoun / antecedent pairs
and other anaphora, and comprehension strategies constructed in
an educational scaffold format to provide students with as much or
as little help as they required (see Figure 3).

Approximately 50% of the stories from the basal reader series,
preprimer through fourth grade, were adapted as hypermedia les-
sons. Students used the lessons independentiy either before or after
ateacher-directed reading activity, rotating from independent seat
work at their desks to the computer stations in their classroom. Each
teacher developed her own classroom management plan for inte-
grating the computer-based hypemnedia lessons into the regular
reading program. The management plans ranged from elaborate
schedules posted in the reading center to simply having students be
responsible for each other and notifying the person who followed
them on the computer.

Empirical evidence from this study. based on pre- and posttest
scores from criterion-referenced achievement tests between experi-
mental and control classroom situations and across grade leveis,
supports the use of hypemedia computer-based reading materials
especially for studenfs who are in the low reading groups and
generally having difficulty in reading instruction (Higgins and Boone,
199 1). While the instructional design and purpose of the hypermedia
software developed and used inthisresearch must be credited when
examining its educational effects, the hypermedia interface re-
ceives its due from evidence of students’ and teachers’ continued
enthusiasm for working with the lessons. This combination of interest-
ing media interface and solid pedagogy will make hypermedia an
educationdl technology that cannot be ignored.

Teachers who used these muitimedia / hypermedia enhanced
textsintheir classrooms during the three-yearresearch project agreed
that it gave them a flexible way of getting individualized attention to
students without creating a lot of extra problems for themselves in
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Figure 1

The initial page of the
4P hypermedia lesson
E._i» provides a tutorial based

on the letter being
introduced. Studenis are
asked tc “click on” the letter
"Z" 10 begin the lesson.

The letter “Z” is shown in
) toth upper and lower case
5 forms and its letter name is

pronounced. The dark
background tells students
that they should keep
cheking the mouse button
until a “white” page
appears.

Here. the upper and lower
€7 case Zs move aside to
»»  make room for :- picture of
a tiger. The word “zebra” is
spoken along with the
letter name: "Zee....zebra "

<3 Finally, the letters
-£#" dizappear and the word
P "zebra" appears below the

picture. The word “zebra”
IS spoken again.

The initial “white” title page
appears next. Students
may repeat this tutorial
100p Or go on the the next
page.

An opening sequence of hypermedia windows in a
kindergarten lesson.

1992 TAM Topical Guide 69

Q

ERIC

PAFullToxt Provided by ERIC




Figure 2

Students are asked
to "click on” all the
Zsonthe page. A
correct choice
shows a picture of
something that
begins with the Z
sound and the word
is pronounced.

Students are told,
“Thatwas not a Z." if
they choose
incorrectly.

|ﬂ!!!l!lll!.'.!21|||!!'ffl|,

An animated face speaks a
word of encouragement when
a correct choice is made

A kindergarten lesson provides a tutorial on a paricular letter, incorpo-
rating digitized speech, representdtive graphics, and animation in a
student-centered hypermedia format.

planning or classroom management. These impressions of ease of
use and integration, however, may stem more from the instructional
design and goadls of this particuiar software than from any inherent
quality of a multimedia / hypermedia system. Other designs may
require more time and energy. but may in tum offer greater educa-
tional benefit.

Results of Teacher Questionaire

At the end of this three-year study the seven teachers (K-3) who
had used the hypermedia reading lessons in their Classrooms were
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Flow chart showing hypermedia reading enhancements.

oy Gagerenretensee
o orer e e
i N

Jeonuategher

Contane nm asked b mate

ANAPHORA

Say argeney
oo sper we

pothag s end
[~

TNe T et Jonrua THe s ate
oot

Whe wonte o roe e @ aqea’

v

Ang Chates bey dppana bes 10 bavy
: nasmas,

40 huve pome

et

Whe wants 14 aed e agea?

VOCABULARY \ 4
il

Three categories of hypermedia enhancements are
show in this flowchart: (a) VOCABULARY, text and . X
graphic windows appear over the main text screen: Vot s 1o soe Wt SopT
(b} ANAPHORA. a graphic element connects the
pronoun to its antecedent; and (¢) COMPREHENSION,
students search for the line of text where the answer to a COMPREHENSION
question is found. The software limits the {ext to be

searched sach time an incorrect choice is made.

A flowchart shows hypermedia reading enhancements.
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asked to complete a likert-type questionaire concerning issues re-
lated to hypermedia. Teachers expressed their opinions by ranking
fifteen statements about hypermedia use in education from agree
strongly to disagree strongly (see Table 1).

The resultsindicate that the overall view of the teachers concem-
ingthe integration of hypermediainto their classrooms and the effect
on student performance is positive. Aliteacher responses fellintothe
agree strongly and agree categories except for 17% of the teachers
who were neutral conceming the statement hypermedia can not
replace the teacher .

Some wrivten comments by the teachers in the areas of Aca-
demic Effects, Affective Effects, and Teacher Affect are as follows:

Kindergarten
Academic Effects

“tfelt the hypermedia software did improve the performance
and knowledge of students who were in my fow group.”

"l liked the idea of a hypermedia program that enhanced
what | was already doing in my classroom.”

Affective Effects

"l feelthat the use of the hypermedia software has given my
students a positive feeling about the computer and their own
ability to use the computerwith little or no aduit interference.”

“Ifeelthat my students gained academic knowledge, but as
a first experience in school they also gained positive feelings
about themselves as learners and about the computer as a
learning tool to aid their learning.”

Teacher Affect

"I was glad that the children did not have to use the key-
board—this can be very frustrating in kindergarten. Many
children do not experience the same feeling of success while
using the keyboard that they feel when using the mouse.”

"I enjoyed being bombarded with questions about the
hypermedia lessons and the computer.”
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Experimental teachers’ views on issues related to hypermedia

agree disagrae
strongly agree neutral disagrae strongly

halped students becoms better rsaders 83% 17%

helped students in vocabulary development 67% 33%

helped studsnts in pronoun understanding 60% 40%

helped students In comprehension 20% 80%

taacher would cortinue hypermedia jessons 83% 17%
hypermeciia lessons were a good use of cormpuriar 100%
all taxtbooks shoukd have a hypsrmedia component 83% 17%
intagrating hypermecdia was sasy 67% 33%

inegrating computers was easy 83%

hypermedia is as effective as an akie 50% 50%

would continue using hypermedia 40% 60%

hypermedia can not replace the Wacher 33%

students did not tira of hypermedia lessons 33%
“novelty sffect” nct a factor in studert interest

hyp dia books are inthe future

“

The chart reveals teachers’ posilive affitudes toward well-integrated
hypermeida reading materials.

1st grade
Academic Effects

"Kids in the low reading group really did better without as
much work on my part.”

“The use of hypemedia by children with different leaming
styles gave them more options to learn.”

Affective tffects

“Studentsin the low reading groupwere more motivated and
iked reading better. They feit better about themseives.”

~
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“The children were eager to leam to read in a new and
innovative way... the children were proud of their accom-
plishments.”

Teacher Affect

“l have always felt that computers are great if the software
goes along with my curiculum.”

“Ihave become a fim believerinthe use of hypermedia and
the computerin my reading program. Infact, lhave become
such an enthusiast that I have taken many coursestoimprove
and enrich my teaching abilities.”

“The parents were amazed, they couldn’t believe that their
children could do all that they were doing on the computer
.. and then when they saw the reading gains that their
children had made they were astounded!”

Second grade

Academic Effects

“The comprehension of my low reading group improved so
that they were correct more often in answering oral compre-
hension questions during reading group. All of my students
were on grade level by the end of the year when my class
used the hypermedia lessons.”

"The first year | had four students who were really struggling in
reading. When they began to use the hypemnedia lessons
they seemed to be more focused in on the stories.”

"I have found that many of the skills presented in the
hypermedialessons have generalized to othersituationsinmy
classroom.”

Affective Effects

"My students appeared more enthusiastic in reading group.”
"My students made more progress, they were excited to work

on the hypermedialessons, they were ontask, and they were
more tuned in to the reading task.”
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Teacher Affect

“llike the positive encouragement that the students get from
working on the computer. | think that it is a fantastic tool.”

“The use of the hypermedialessons was not an extra program
...  was a supplement to my instruction. It was a freeing
activity in that ! didn’t have to grade it.”

*With more and more students from special education being
mainstreamed into the regular classroom, the hypermedia
reading lessons are handy tools to have.”

Third grade

Academic Effecis

"The application of hypermedia that | used for one year was
like atutor for my students, this was particularly beneficial for
students in my low group.”

"My slower readers seemed to gain more confidence and
they functioned better in their reading groups.”

Affective Effects

“An interesting aside was the willingness the program gener-
ated in my class being willing to help each other access the
hypermedia lessons.”

“The children all liked using the hypermedia lessons. It was a
great tool.”

“"Many of my students have used the hypermedia reading
lessons for three years and | haven’t noticed any change in
their enthusiasm. They stilt ask when is it their turn to read on
the computer.”

Teacher Affect

"While | am not as excited about computers as some other
teachers, the use of hypermedia in my classroom helped me
to see that the integration of technology into the curriculum
is a thing of the future.”
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“This was a terrific waytointegrate computersinto the curricu-
lum.”

“The hypermedia reading lessons provided the students with
a taste of what hopefully we will soon do routinely in educa-
tion.”

Student Comments

Students also had the opportunity to voice their opinions about
the hypermediareadinglessons. Severalof these studentswhowrote
the foliowing comments had hypermedia as a part of their reading
instruction for three full years, either kindergarten through second
grade or first grade through third.

The best thing about reading on the computer is

"You don’t have to turn the pages.”

"You get to answer questions and get page summaries.”

“You don't have to write anything.”

It tells you what some of the words are.”

“You canread a story and if you don’t know a word you can
click on it to find out.”

"The computer cheers for you if you answer the question
right.”

*{ like answering the questons.”
"It asks questions about the story.”

“When the word is in black type you know it will say the word
for you.”

*It has helped me learn to spell.”

“You learn more.”

"You can turn the pages as many times as you want.”
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“You get to hear hard words.”
*It's an easy way to read.”

“If you don‘t know a word, if you click on the word it tell you
it -

“There were pictures.”

“It tells you more about the story.”

“It's funt”

“It talks to you.”

“{leam a lot!”

“It is fresh and totally rad!”

“It tells you the hard words.”

"...seeing the pictures.”

*If you don’t know the underiined word you can click on it.”

“That you get to click on dark words.”

I don’t have to read with the other kids.”

“You get fo click on the words and hear them read o you.”
The worst thing about reading on the computer is....

*l didn‘t get to use it for reading this yearl”

"I can’t do it at home.”

“Sometimes | don‘t get ali my work done.”

“The mouse is hard for me to control.”

“The worst thing about reading on the computer is nothing.”

“Sometimes it takes too long.”
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“Nothing.”

*You have to wear headphones.”

| didn‘t get enough time.”

“You have a time limit.”

*If you click on stop by mistake you have to start all over.”

“When | have to do it at recess.”

“When my time is up.”

“Sometimes it - - 2sn’t tell you the hard words.”

“It is not long enough.”

*That they don't ask a question on every page.”

“When you get an answer wrong.”

“Sometimes | don‘t have enough time.”

The hypermedia-enhanced textbook fits easily into a well estab-
lished paradigm forteaching and leaming with which most teachers
and students are already comfortable. Integrating hypermedia /
multimedia enhanced texts into a classroom may present fewer
problems for both teacher and students than implementing com-
puter software that requires a significant change in the classroom
routine or overall environment. Adapting content that is already part

of the curriculum provides a smooth poiri of departure for teachers

who are interested in exploring the educational usefulness of
hypermedia.
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Glossary of Terms

Authoring system. A program-
ming environment designed for
producing specific types of soft-
ware, usually requiring less com-
puter programming expertise
thanif using a high-levellanguage
such as BASIC. Pascal. or C.

Background. The graphics and
text thatisshared by allcardsina
HyperCard stack.

Buttons. Areas of the computer
screen that when selected per-
form specific functions—some-
times referred to as “hot text.”
The real “workers” in a
hypermedia document, buttons
allow the userto access informa-
tionnot directly available through
menus or direct commands.

Cards. One screeninHyperCard
is one card from the stack. All
cards in astack are the samessize.
Each layer can contain buttons,
text, and graphics.

Click. This termis a verb used to
describe the process of pressing
the mouse button while the cur-
soris over a particulararea of the
screen.

CD-ROM. Aninformationstorage
medium using the same technol-
ogy incorporated into compact
disk music reproduction.

HyperCard. HyperCard is a

hypermedia authoring system for
the Macintosh available from

80 Mutmedia
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Apple Computer. HyperCard in-
cludes its own programming lan-
guage with full high-level com-
puter language capabilities. Al-
though using HyperCard requires
programming skills for creation of
sophisticated hypermedia docu-
menits. it is much easier and less
fime consuming than develop-
ment of similar materiatin amore
conventional programming an-
guage.

Hypertext. The term hyperext
refers to computer-based texts
that are read in anon-linearfash-
ion and that are organized on
multiple dimensions (Spiro and
Jehng, 1990).

Hypermedia. Hypermedia (s) a
hypertext document that in-
cludesgraphics, digitized speech,
music, or video segments (Boone
and Higgins, 1991).

Hypertalk The programming lan-
guage included in HyperCard.

lcons. Graphic messages orsym-
bols often used in hypermedia
applications for specific com-
mands or functions.

Integrated media. The linkage of
text, sound, video, graphics, and
the computer in such a way that
the user'saccess to these various
media is non-linear and virtually
instantaneous (Hasselbring. Goin,
& Bransford, 1991).




Glossary of Terms continued

Links. Along with nodes. links are
the most fundamental compo-
nents in a hypertext/hypermedia
document. Links are defined by
the author of a hypertext docu-
ment and are explicit in that they
connect the anchor node with
the destination node. Thus, when
the user activates the anchor
node, a process of following the
link to the destination node is
implemented.

linkway. This product is IBM's
muitimedia authoring system. 1t
incorporates the mouse-con-
frolled format of the Macintosh
into the operation of the IBM and
compatible computers. Linkway
reliesonthe use oficonsforlinking
informationinthetext. Theseicons
indicate that different types of
additional information are avail-
able to the reader. A special
speech adapter is necessary for
adding computer speech capa-
bilities to the hypermedia docu-
ments created with Linkway.

Liquid crystal dispiay (LCD).
Placed on an overhead projec-
tor,the LCD providesiarge screen
projection of a computer screen
without the bulk or expense of a
large screen monitor or TV.

Mouse. A hand-held input de-
vice employed in many
hypermedia/multimediasystems
to control cursor movement on
screen.

Multimedia. Educational inter-
active multimedia (is) non-se-
quential and non-linear presen-
tation of text, graphics, anima-
tion, voice. music, movies, or
motion video in a unified infor-
mation-delivery systemcentered
on a personal computer, that in-
volves the student as an active
participant and is applied in an
educational sefting for any num-
berofinstructionalpurposes(Cen-
ter for Special Education Tech-
nology. 199D.

Nodes. A unit of information in a
hypertext/hypermedia docu-
ment. Nodes are connected to
other nodes by links. There are
typically two types of nodes in a
document: (@) anchor node—
the node from which more infor-
mationis accessed and (b) desti-
nation node—the nodethatcon-
tains the extra information.

Scanner. Using atechnology simi-
larto a copy machine, the scan-
ner creates a file of digital infor-
mation readable by computer
graphics programs. This picture
file can then be saved on disk.

Stack. Based on a metaphor of
cards linked together in a stack
for quick access. this is the term
given t0 an application devel-
oped with HyperCard.
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Glossary of Terms continued

Ted Nelson. Nelson coined the
term “hypertext” in 1965. He has
been in the process of develop-
ing a hypertext/hypermedia sys-
tem called Xanadu ever since.
The basic concept behind the
Xanadu system is that it will be-
come arepository for everything
that has ever been written.,

VannevarBush (1890-1974). Con-
sidered to be the “grandfather”
of hypertext, Bush was the sci-
ence advisor to President
Roosevelt during World Warll. in
1945 he described the Memex
(memory expandern) Systeminan
article in Aftlantic Monthly en-
titled “As We May Think.” This
system was a mechanized pri-
vate file and library.

Video digitizer. Connected to a
videotape or videodisc player, a
digitizer tfransforms the TV video
signal into a computer readable
digitatfile alowing a picture from
the screento be manipulated by
a graphics program.

Videcdisc. Sometimes called a
laserdisc, this medium can dis-
play full-motion orstill-frame video
of a very high quality. It can be
searcined frame-by-frame using
a remote control, a barcode
reader, or a computer. A video-
disc can contain approximately
54,000 frames.
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Window. A mini-screen contain-
ing either text or graphics that
overlays the main computer
screen Or another window.




Publishers of Hypermedia Software

Activision

P.O. Box 3048

Menilo Park, CA 94025-3047
415/329-7699

Adobe Systems, Inc.

1885 Charleston Road
P.O. Box 7900

Mountain View, CA 94039
415/961-4400

Aldus Corporatiion

411 First Avenue South
Seattle, WA 98104-2871
206/622-5500

Bright Star Technology, Inc.
14450 NE 29th Pl. Ste. 220
Bellevue, WA 98007
800/243-4200

Broderbund Software

17 Paul Drive

San Rafael, CA 94903-2101
800/521-6263

CE Software

P.O. Box 65580

West Des Moines, 1A 50265
515/224-1995

Chariot Soffware Group
3659 india Street

Suite 100C

San Diego, CA 92103
800/CHARIOT

Claris Corporation

5201 Patrick Henry Drive
Box 58168

Santa Ciara, CA 95052-8168
415/960-1500

ComputerWare

490 Cdlifornia Avenue
Palo Atio, CA 94306
415/496-1003

Data Disc
1430 Willamette, # 577
Eugene, OR 97401

Delta Point, Inc.

200 Heritage Harbor, Ste. G
Monterey, CA 93940
408/648-4000

EarthQuest

125 University Avenue
Paio Alto, CA 94301
415/321-5838

Educdational Activities, Inc.
P.O. Box 392

Freeport, N.Y. 11520
800/645-3739

Faralion Computing
2000 Powell St.
Emeryville, CA 94608
415/596-9100

Friedman Computing & Publish-

ing

2347 Pine Ter.

Sarasota, FL 34231-4433
813/924-3238

GAMCO Industries, Inc.
P.O. Box 310J5

Big Springs. TX
800/351-1404
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Publishers of Hypermedia continued

Heizer Software

1941 Oak Park Bivd., Suite 30
P.O. Box 232019

Pleasant Hill, CA 94523
800/888-7667

Highlighted Data

6628 Midhill P,

Falls Church, VA 22043
703/533-1939

ICOM Simulations, Inc.
648 S. Wheeling Road
Wheeling. IL 60090
312/520-4440

Idea Form, Inc.
P.O. Box 1540
Fairfield, |A 52556
515/472-7256

Intellimation Library for the
Macintosh

130 Cremon Drive

P.O. Box 1922

Santa Barbara, CA 93116-1922
800/3-INTELL

Koala Technologies
70 N. Second Street
San Jose, CA 95113
408/287-6278

Learning Services

P.O. Box 10636
Eugene, OR 97440-2636
800/877-9378

MacroMind

410 Townsend, Ste. 408
San Francisco, CA 94107
415/442-0200
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MacWarehouse

P.O. Box 3013

Lakewood, N.J. 08701-3013
800/255-6227

M.croMaps Software, Inc.
=.0. Box 757
Lambertville, NJ 08530
609/397-1611

National Collegiate Software
Clearinghouse (Software for the
humanities and social sciences)
Duke University Press

6697 College Station

Durham, N.C. 27708
919/684-6837 ext.54

Norxdic Software, inc.
3939 North 48th St.
Lincoln, NE 68504
800/228-0417

Perseus Project
Department of the Classics
Harvard University
Cambridge, MA 02138

Print and Graphics Educational
Systems

450 Taraval St. #235

San Francisco, CA 94116
415/665-3924

SmartBook

James Hardie Industries Limited
65 York Street

Sydney, NSW 2000

Australia




Publishers of Hypermedia continued

Silicon Beach Software
P.O. Box 261430

San Diego, CA 92126
619/695-6956

Software Excitement!

P.O. Box 3097

6475 Crater Lake Highway
Central Point, OR 97502
800/444-5457

Springboard Software, inc.
7808 Creekridge Cir.
Minneapolis, MN 55435
800/654-6301

Ziek Co.

Interactive Videodiscs & CD-ROM
for Education

P.O. Box 1055

Louisville, KY 40201-1055
502/584-8505

CD-ROM Publishers

Facts on File

460 Park Ave. South
New York, NY 10016
212/683-2244

Grolier Electronic Publishing, Inc.

95 Madison Ave.
New York, NY 10016
212/696-9750

Highlighted Cata

P.O. Box 17229
Washington, D.C. 20041
703/241-1180

Optical Media Internaiional
485 Alberto wWay

Los Gatos, CA 95032
408/395-4332

A

Quantum Access
1700 West Loop South
Ste. 1460

Houston, Texas 77027
713/622-3211

Wayzata Technology
P.O. Box 87

16221 Main Avenue
Prior Lake, MN 55372
800/735-7321

Xiphias
13464 Washington Bivd.

Marina del Rey, CA 90292
213/621-0074
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Videodisc Publishers

Apple Programmers and Devel-
opers Association

290 SW 43rd St.

Renton, WA 98055

206/251-6548

Amersican Folklife Center
Library of Congress
Washington, D.C. 20540
202/287-6590

CEL Educdtional Resources
515 Madison Ave.

" New York, NY 10022
800/235-3339

Grolier Elecironic Publishing, Inc.
95 Madison Ave.

New York, NY 10016
212/696-9750

Great Plains National [TV Library
(GPN)

P.O. Box 80649

Lincoln, NE 68501

800/228-4630

Info-Disc Corp.

Four Professional Dr. Ste. 134
Gaithersburg, MD 20879
301/948-2300

Interactive Media Corp.
55River Rd.

Grand View, NY 10960
914/358-1899

LaserDisc Corp. of America
200 West Grand Ave.
Montvale, NJ 07645
800/526-0363
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Minnesota Educational Comput-
ing Corp.

6160 Summit Drive North
Minneapolis, MN 55430
800/685-MECC

Media Learning Systems
120 West Colorado Bivd.
Pasadena, CA
818/449-0006

National Geographic Society
Education Services Box 88
Washington, D.C. 20036
800/368-2728

Optical Data Corp.
Box 97

Florham Park, NJ 07932
800/524-2481

Pioneer Communications of
America

600 East Crescent Ave.

Upper Saddle River, NJ 07458
201/327-6400

Smithsonian Press
Hamden Station
P.O. Box 4866
Baltimore, MD 21211
202/357-3133

Videodiscovery, Inc.
P.O. Box 85878

Seattle, WA 98145-1878
800/54V-DISC

The Voyager Co.

1351 Pacific Coast Highway
Santa Monica, CA 90401
800/446-2001



Books, Directories, and Newsletters

Claris HyperCard Development
Kit. Clars Corporation. Available
from: Claris Corporation, 5201
Patrick Henry Drive. Box 58168,
SantaClara, CA95052-8168; 415/
960-1500

Cognition, Education, and Multi-
media. Edited by Don Nix and
Rand Spiro.
Lawrence Erlbaum Associates,
Publishers, 365 Broadway,
Hillsdale, NJ 07642

Cooking with Hypertalk 2.0 by
Dan Winkler and Scott Knaster.
Available from: Bantam Books
Publishers

Computer Applications in Read-
ing, Third Edition, Book No. 785.by
J.S. Blanchard. Available from:
International Reading Associa-
tion, 800 Barsdale Rd., P.O. Box
9139, Newark, DE 19714-8139

HyperAge: The Journal of
HyperThinking. Available from:
HyperAge Communication, Inc.,
5793 Tyndall Ave., Riverside, NY
10471-2113; 212/601-2832

HyperCard Creativity Tool for Writ-
ing, Organizing and Multimedia

by Annette Lamb and Dennis
Myers. Avdilable from: Career
Publishing. Inc.. 910 N. Main St.,
Orange, CA 92667; 800-854-4014

HyperCard Developer’'s Guide by
Danny Goodman. Available
from: Bantam Books, 1988

Available from:

HyperCard 2inaHurry by George
Beekman. Available from:
WadsworthPublishing Company.
Belmont, CA 94002

Hypertink Magazine. Available
from: Publishers Guild, Inc., P.O.
Box 7723.Eugene, OR97401; 503/
484-5157

HyperMedia: The Guide to Inter-
active Media Production. Avail-
able from: HyperMedia, 145
Natome St., San Francisco, CA
94105; 415/243-0775

Inside HyperCard. Availablefrom:
The Cobb Group. Inc., P.O. Box
35160, Louisville, KY 40232; 800/
223-8720

Interactive Multimedia: Visions
of Multimedia tor Developers,
Educators, and Informatior . »-
viders. Edited by S. Ambronar
K. Hooper. Available from: Mi-
crosoft Press, 16011 NE 36th Way,
Box 97107, Redmond, WA 98073-
9717

MIX Magazine. Available from:
6400 Hollis St. #12, Emeryville, CA
94608; 415/653-3307

Should Schools Use Videodiscs?
Available from: National School
Boards Association, 1680 Duke St.,
Alexandria, VA 22314; 703/838-
6722
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Books, Directorics, &Newsletters
continued

The Complete HyperCard Hand-
book, Third Edition, by Danny
Goodman. Available from: Ban-
tam Books, 1990

The Educator’'s Handbook to
interactiveVideodisc, Second
Edition by E. Schwartz. Available
from: AssociationforEducational
Communications Technology.
1126 16th St., NW, Washington,
D.C. 20036; 202/466-4780

The Videodisc Monitor Newslet-
ter. Available from: Future Sys-
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