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Abstract

The purpose of this study aims to develop a valid and reliable instrument to measure
students’ attitudes toWard multimedia classrooms and to investigate students’ attitudes
toward learning in multﬁnedia classrooms.

 The research questions are: (1) Whether the instrument of students’ attitudes toward
multimedia classrooms is a valid and reliable instrument? (2) What are the students’
attitudes toward multimedia classrooms? (3) Are there any differences among various
classes with respect to students’ attitudes? (4) Do differences exist between male and
female students with respect to their attitudes? (5) Is there any interaction between types of
course and gender with respect to students’ attitudes?

The study with 166 paniéipants showed that the attitude instrument was moderate ly
reliable and valid. The mean scores of attitude items were high, from 3.66 to 4.41. There
were no interactions between types of courses and the gendér. There were no significant
differences across courses with respect to attitudes. Female participants had significantly
higher attitude scores than male participants.
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Background of the Study

- On the campus of a northeastern large university, many classrooms have been
newly renovated. Media equipment, such as a document camera, a VCR, a slide projector,
and networked computers, are set up in these classrooms. Such multi-formats of media
accompanied with lighting, stereo sound, and artistic decorations provide students with a
new learning environment.

As Hofstetter (1993) states, multimedia promises to transform our nation's
classrooms from a dull and lifeless chalk dust atmosphere into an engaging multimedia
environment rich in color imagery, full-motion video, and stereo sound. Computers
provide teachers with instant access to every slide they have shown and all their lesson
plans, with hypermedia links to audio and video clips for effective teaching and learning
(Hofstetter, 1993).

Research relating to multimedia learning environment has been done in recent
years. Faculty attitudes toward the use of the multimedia classrooms have been studied
(Anderson, J. A. & Cichocki, R. R., 1993). Among these studies, the most
comprehensive one to date has been done by Spotts and Bowman (1993). They have
investigated factors that influence use of technology in such new classrooms. Several
factors were discovered by surveying university faculty. These factors include the
certainty that multimedia technology will contribute to improve student learning, availability
of equipment, funds to purchase materials, advantages over traditional delivery methods,
contribution to improved student interest, time to learn the technology, and university
supports (Spotts & Bowman, 1993). These factors can be classified into two categories,
contributions to improve student learning and services aiming at faculty utilization of the
media.

It became apparent that few studies have been done to examine what students feel
about learning in such environment. Therefore, we decided to hear students’ voices on
learning in multimedia classrooms. According to Fishbein and Ajzen (1975), attitude is
defined as "a learned predisposition to respond in a consistent favorable and unfavorable
manner with respect to a given object (p. 6)."

In this study, we conceptualized attitudes as student personal feelings about his or
her learning activities and about ways of using multimedia equipment by the instructors.

. Based on these two categories of attitudes, we have developed an instrument with two
dimensions.

Prior to making any conclusions of students’ attitudes, we first aimed at developing
a valid and reliable attitude instrument for this study. We believe that a high quality of an

instrument not only helps us to acquire genuine results, but also helps other researchers to
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conduct further study with the same instrument. In addition, using a valid and reliable
instrument we have developed, university administrators would know what students really
feel about their leamihg in such a multimedia learning environment in order to make right
decisions in implementing this new technology in classrooms.

The reliability of an instrument is to measure whether the instrument provides us
with an accurate assessment of the measured characteristics (Gable & Wolf, 1993). An
accurate assessment signifies that items are internal consistent upon one administration of
the instrument, as well as stable over time, given two administrations (Stanley, 1971). In
our study, we used Cronbach alpha reliability coefficients to measure internal consistency
of attitude items (Cronbach, 1951). |

The validity of an instrument refers to the appropriateness, meaningfulness, and
usefulness of the specific inferences made from the test scores (American Psychological
Association, 1985, p. 9). Arguments for instrument validity are based on judgmental
evidence and empirical evidence (Gable & Wolf, 1993). According to Gabble and Wolf
(1993), judgmental evidence is acquired before the administration of the instrument to the
target group through examining the adequacy of the operational definition of the construct.
Empirical evidence should be obtained after the instrument has been administered to the
target group. Evidence can be provided by factor analysis, documenting relationships
among items within the instrument as well as the relationships to instruments measuring
similar and different constructs. _ '

Three common types of validity are content Validity, construct validity, and
criterion-related validity. According to Cronbach (1971), content validity represents that to
what extent the items on the instrument adequately sample the intended universe of
content. The evidence of content validity is generally judgmental and is mostly gathered
before the administration of the instrument. The conceptual and the operational definitions
of the affective characteristics are the focus of the evidence of content validity. The
theoretical basis for the conceptual definitions is provided through a comprehensive review
of literature done by the instrument developer. It is also suggested that content experts
review the adequacy of the conceptual definition of the instrument. Operational definition
is the design of items based on the content specified by the conceptual definition. A review
of operational definitions should be carried out by the same content experts. Their
assessments provide evidence that the sampling of items adequately reflects the intended
universe of content (Gable & Wolf, 1993).

Construct validity addresses that to what extent constructs explain covariation in the
responses to the items on the instrument. The construct validity argument focuses on
response data variation among items to provide evidence that the proposed content
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categories actually reflect constructs (Gable & Wolf, 1993). Evidence of construct validity
is obtained from administering the instrument to a representative sample of respondents for
which the instrument was desi gned. Many statistical techniques can be conducted to
provide evidence of construct validity. Two of the analysis techniques used in this study
are exploratory factor analysis (EFA) and confirmatory factor analysis (CFA).

In an exploratory factor analysis, the number of factors is determined by the
analysis on the basis of the relationships among items. Once these factors are derived, the
instrument developer examines whether they are sufficiently similar to the judgmentally
developed content categories in order to support the construct validity (Gable & Wolf,
1993).

In a confirmatory factor analysis, the researcher proposes a theoretical model that
the data are expected to fit. The model describes the number of factors to be der_ived and
which variables are related to each factor. The results of the analysis indicate how well the
empirical data fit the proposed model. The advantages of CFA over exploratory factor
analysis (EFA) include: (1) yielding unique factorial solutions; (2) defining a testable
model; (3) indicating the extent to which a hypothesized model fits the data; (4) specifying
data on the model parameters to aid in improvement of the model; and (5) testing factorial
invariance across groups (Marsh & Hocevar, 1983). -

For a confirmatory factor analysis, there are several indexes to justify whether the
responses of the data fit the proposed model. These indexes are X* goodness of fit,
Tucker Lewis Index, and Bentler Bonett Index (Kenny, 1996). The closer its value to
1.00, the better fit the data will be.

Research Questions

For this study, we are addressing five research questions:

1. Whether the instrument of the students’ attitudes toward multimedia classroom is
a valid and reliable instrument? |

2. What are the students’ attitudes toward multimedia classrooms?

3. Are there any differences among different classes with respect to students’
attitudes?

4. Do differences exist between male students and female students with respect to
their attitudes?

5. Is there any interaction between types of courses and student gender with
respect to their attitudes?
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Methods and Procedure

A pilot study was conducted to collect evidence of the reliability and validity of the
instrument. The instrtiment was initially developed with 13 items and demographic data
with student name, gender, course name, and their majors (Appendix A). A five point
Liker scale was used to measure student attitude levels. Two additional questions are also
asked: (1) Do you think a multimedia classroom is a cost -effective investment? and (2) Do
you think UCONN should build more multimedia classrooms?

The initial attitude instrument of 13 items was sent to four content experts to ensure
content validity of the instrument. They are a professor with instrument development
expertise, two media experts, and a professor who has exténsively used the multimedia
classroom for four years. Based on their suggestions, one item was rephrased and divided
into two separate items and some items were revised. The same demographic inquiry and
two questions were kept.

The instrument was then administered on a sample of 92 students in an
undergraduate course and 37 students in a graduate course in the school of education. The
classroom where students had their classes features a document camera, a VCR, a slide
projector, a laserdisc player, CD player, a Gateway 2000 computer, and an Apple Quadra
900 computer as well as a two-way video-conferencing system, Dynacom.

The exploratory factor analysis on the pilot study extracted two major factors. They
were named as: Learning Effects (Domain I) and Utilization Effects (Domain II).

The new version with 18 items (Appendix B) was then examined by SiX content
_ experts. Four of them are professors who have extensively used the multimedia
classrooms in teaching. Two are media specialists who have extensive knowledge of using
multimedia classrooms. According to their suggestions, two items were dropped and most
items were revised.

The final instrument has 16 items with demographic inquiry of course name and
gender, and two same questions as the previous ones (Appendix C). The survey
questionnaires were filled out by 166 students from three courses, two undergraduate
courses and one graduate course. The two of the three courses are taken place in the same
classroom.

The mean score of attitude items was computed to answer question 1. To answer
question 2, Cronbach alpha reliability was employed to test the internal consistency of the
attitude items. A confirmatory factor analysis was conducted to test whether the students’
responses were consistent with the two-dimension model as revealed from the pilot study.
A two-way ANOVA by course type and gender was performed to answer question 3,
question 4, and question 5.
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Data Analysis and Results of the Pilot Study

Initially, the_data set was inspected for normality and patterns of missing responses.
Although all items showed negative skewed shapes, high means and small variations, they
were not transformed to stabilize the variance. This is because the pilot study was
exploratory in nature and the main analysis was essentially an exploratory factor analysis.
We had no intention to make any inferential assumptions.

Data screening also found two cases with missing data. We decided to drop these
cases, and only cases with complete data were used in the analysis. The attrition rate was
about 2% resulting in an N:P ratio 9.07:1.

An exploratory factor analysis (SPSS™ 6.1 Principle Axis Analysis) were
performed on a group of 14 attitude items. Using the criterion of Eigenvalue = 1
(Rummell, 1970) three factors were extracted. The total item covariation explained by the
three factors was 45%. Both orthogonal and oblique rotation yielded the same factor
structure solutions with minor differences in loadings (See Table 1 and Table 2).

In both varimax and oblique rotations (See Table 1 and Table 2), the first two
extracted factors matched our pre-assigned two dimensions: learning effects and utilization
effects. The alpha internal consistency estimate for domain [ is .85 and for domain II is .63
(See Table 3). '

The third factor was an one-item factor. The item stated: A document camera can
display a better image to take notes from than an overhead. This could result from the fact
that subjects had little exposure to the equipment, so they rated the item from their
imagination without experience. It could be the fact that comparing the visual quality
between a document camera and an overhead projector is still a controversial issue.

Data Analysis and Results of the Second Study

Based upon the results of analysis on the pilot study, the names of the two domains
were tentatively derived: Learning Effects (Domain I) and Utilization Effects (Domain II).

Since the reliability of the second factor, Utilization Effect, was only 63 five
additional items were then added to improve the reliability of the instrument (Appendix B).
This version of the instrument was then examined by six content experts. According to
‘their suggestions, two items were dropped and most of items were revised.

The finalized instrument with 16 items (A ppendix C) was administrated on total of
166 students, 33 graduate and 119 undergraduate students, from three courses. Two

courses were held in the same classroom and one course was in a different classroom.
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We first screened the data patterns for missing responses and normality. There
were 13 out of 166 cases with missing responses and they were deleted from the analyses.
The attrition rate wa:s' 7.83%. There were 16 items and the N : P ratio was 9.56: 1.
Fourteen out of 16 items were negatively skewed and 10 out of 16 items had peak shapes.
Their standard deviations were from .76 to 1.01.

The Cronbach alpha reliability coefficients were obtained using SPSS 6.1. They
were 0.84 for Learning Effect items and 0.83 for Utilization Effect items.

A confirmatory factor analysis was conducted with Lisrel 8 on IBM Mainframe.
Based on our initial model, the attitude construct had two dimensions and CFA analysis
assumed a two-factor model. For the original model, the adjusted X* goodness of fit was
0.75. The Bentler Bonett Index was 0.72 and the Tucker Lewis Index was 0.77. The
original model had poor fit. .

We then respecified the model by correlating error variances among some items.
The finalized model with consideration of correlated errors fit our proposed two-factor
model. The significance of the X* goodness of fit was 0.361 and it was non-significant.
The adjusted X* goodness of fit was 0.84. The Bentler Bonett Index was 0.92 and the
Tucker Lewis Index was 0.99. The loadings on Learning Effect factor were from .55 to
.78 (See Table 6). The loadings on Utilization Effect factor were from 0.42 to 0.67 (See
Table 6). All the loadings were significant.

The results of the confirmatory factor analysis showed that the respondent data fit
the pre-specified two-factor model for the attitude construct. These results provided
evidence that the participants’ responses were consistent with our proposed two-dimension
attitude model. The reliability coefficients were near 0.85. Therefore, the validity and
reliability of our instrument were good and the instrument was acceptable for later study.

" Mean scores of attitude items were from 3.66 to 4.41 (See Table 4). The maximum
score for each item was 5.00. Therefore, these participants had quite positive attitudes
toward learning in multimedia classrooms. ,

Before the ANOVA analysis, data transformation was first employed on those
items with non-normal distribution. The transformed data were all normally distributed.
The two-way ANOV A by course and gender with SPSS 6.1 was conducted on
transformed attitude items (See Table 5). The si gnificant value of the interaction effects
between the course type and the gender was 0.86 and it was non-significant. There were
no interactions between types of courses and gender. The significant value of course effect
was 0.21 (p > 0.05) and it was not significant. There were no si gnificant differences
across different courses with respect to participants’ attitudes. The significant value of
gender effect was 0.02(p < 0.05) and it was significant at 0.05 level. There were

ERIC 10
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significant differénces between male panicibants and female participants with respect to
their attitudes. Female respondents (M = 4.17) scored higher than male respondents (M =
4.00) in their attitud_és. That is, female students showed more positive attitudes than male
students toward multimedia classroom.

Discussions

The reliability coefficients were near 0.85. More items should be included to
increase the internal consistency for the two domains. In our study, if we expect 0.90
reliability for our instrument, one more item should be added to each domain using the
equation: K = relDEs (1-relEx)/relEX (1- relDEs) (Gable & Wolf, 1993, p. 215).

Although CFA showed that all loadings were significant in Utilization Effect factor,
the loadings were within a low range, from 0.42 to 0.67 ( See Table 6). There appeared
three items which have the lowest loadings: 11 (Instructors should design presentation

_materials with appropriate colors), 12 (Well-adjusted temperature is necessary for learning

in the multimedia classroom.), and 15 (The classroom should be well ventilated to allow
fresh air.). All of these three items did not go along well with other items in the factors.

A careful examination of all item stems made us speculate that there could be some
hidden factors in this factor structure. Possibly our inadequate item sampling failed to be
representative enough of the entire content universe. However, if more representative
items are included and spread out nicely along the content universe, we might find that the
higher loading items (labove .60) could possibly underlie such a domain relating to student
feelings. That is, the use of the multimedia classroom could facilitate their learning and
understanding; and that those problematic items with loadings less than .60 might possibly '
underlie a new domain relating to student emotional and physical comforts in the
multimedia classroom. '

One more variable, exposure level to media equipment, should be taken into
consideration in the studies. We found that instructors from classes we have studied did
not use the document camera during their teaching. The participants’ opinions on the item
about the document camera were based on their guess. The content validity will not be
ensured if the instrument is intended to measure their attitudes toward all the available
equipment in the multimedia classroom when only part of the equipment was used. _

By examining response patterns, we found that 14 items were negative skewed and
10 items were peaked. We also found that the standard deviations of 15 items were less
than 1.00. The narrow and non-normal distribution might be due to the inadequate subject
sample pool, most of participants were from the school of education. The remaining
participants were from a course offered from the department of Psychology. More

11
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participants of target population should be randomly selected from diverse classes of
different instructors. This will eventually increase both variation of the data and
generalizability of the study.

[t was quite interésting that the ANOVA analysis showed significantly higher
attitudes in female participants. The significantly higher attitudes could be resulted from
unequal sample size, female participants were 55 more than male participants. Another
reason might be that in this study female participants showed more positive feeling than
male participants toward learning activities in such new environment. This gender
difference in viewing multimedia classrooms needs to be further investigated.

As we stated above, our sampling pool was limited to those students who took three
different courses in two classrooms. Therefore, our results were not generalizable to all
types of multimedia classrooms, all types of courses, and all student populations.

12
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Table 1
Factor Loading (Oblique Rotation)
Item Stems S F1 F2 F3

6. Use of computer generated presentations makes my learning more | .78
enjoyable and exciting.

13. Exposure to lectures using multimedia equipment, helps me to 718
concentrate more on the course content.
5. The lighting and decoration of a multimedia classroom make me 75

feel more comfortable learning than in a traditional classroom.

8. Lectures using advanced media are likely to aid my understanding | .70
and study.

‘ .58
2. A document camera can display a better image to take notes.

.53
1. Having a class in a multimedia classroom is enjoyable.

7. The media equipment in a multimedia classroom is very useful in Sl
assisting instructors to organize their lessons.

4. Multimedia lectures (showing videos or movies) can help me better | .35
understand the content of the course.

3. Words written on a white board are more readable than thoseona | .34

chalkboard.
9. Instructors should spend more time learning to take full advantage 71
of the multimedia classroom. .
10. Instructors need more training to use the media equipment. , .69
12. Instructional materials should be well developed in order to take 41

full advantage of the multimedia classroom.
' .35
11. Multimedia classrooms are suitable to teach all kinds of courses.

14. A document camera can display a better image to take notes from .85
than an overhead.

Note.

F 1: First Factor, Cronbach Alpha Reliability Coefficient = .85
(Learning Effects) '

F 2: Second Factor, Cronbach Alpha Reliability Coefficient = .63
(Utilization Effects)

F 3: Third Factor

14
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Table 2

Factor Loading (Varimax Rotation)

Item Stems S F1 F2 F3

13. Exposure to lectures using multimedia equipment, helps me to .76
concentrate more on the course content.

6. Use of computer generated presentations makes my learning more | .73
enjoyable and exciting.

5. The lighting and decoration of a multimedia classroom make me .69
feel more comfortable learning than.in a traditional classroom.

8. Lectures using advanced media are likely to aid my understanding | .67
and study.

o .59
. A document camera can display a better image to take notes.

[\

.54
Having a class in a multimedia classroom is enjoyable.

assisting instructors to organize their lessons.

1.
7. The media equipment in a multimedia classroom is very useful in .53
4.

Multimedia lectures (showing videos or movies) can help me better | .36
understand the content of the course.

3. Words written on a white board are more readable than those on a 32

chalkboard.
9. Instructors should spend more time learning to take full advantage .76
of the multimedia classroom. '
- | 10. Instructors need more training to use the media equipment. .66
12. Instructional materials should be well developed in order to take 41

full advantage of the multimedia classroom.

.38
11. Multimedia classrooms are suitable to teach all kinds of courses.

14. A document camera can display a better image to take notes from .84
than an overhead.

Note.
F 1: First Factor, Cronbach Alpha Reliability Coefficient = .85

F 2: Second_ Factor, Cronbach Alpha Reliability Coefficient = .63
F 3: Third Factor

15
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Table 3
Factor tion i tati

Factor 1 Factor 2 Factor 3
Factor 1 1.00
Factor 2 .26 1.00
Factor 3 .39 .015 1.00
Note,

Cronbach Alpha Reliability Coefficient of factor 1: .85
Cronbach Alpha Reliability Coefficient of factor 2: .63

Table 4

Descriptive Statistics of Attitude Items

Variable Mean Std Dev Rurtosis S.E. Kurt Skewness S.E. Skew Valid N
ITEML1 3.66 .98 ~-.24 .39 -.23 .19 156
ITEMA 3.76 .96 -.39 .38 -.36 .19 157
ITEM12 4.00 1.01 .31 .38 -.86 .19 157
ITEML14 4.05 .92 .49 .38 -.86 .19 157
ITEM7 4.11 .85 .86 .38 ~-.84 .19 157
™o 4.13 .87 .57 .39 -.91 .19 156
ITEMS 4.15 .83 .22 .38 -.71 .19 157
ITEME 4.15 .86 1.42 .38 -1.09 .19 157
ITEMLO 4.15 .82 1.83 .38 -1.07 .19 157
ITEMS 4.18 .77 -.59 .39 -.49 .19 156
ITEMS 4.18 .79 1.30 .39 -.97 .19 155
IR 4.24 .78 .11 .38 -.95 .19 157
ITEML 4.24 .78 .07 .38 -.78 .19 157
ITEMLS 4.27 .87 1.76 .38 -1.28 .19 157
ITEML3 4.27 .76 1.52 .38 -1.03 .19 157
ITEML6 4

.41 .78 2.43 .38 -1.44 .19 157

BEST COPY AVAILABLE
16
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'Table 5
he 2- A_on Atti Betw r (n=1
Sum of Squares Mean Square F Ratio P
COURSE 2032.61 1016.30 3.14 0.21
GENDER 3810.78 3810.78 1.59 0.02%
COURSE X GENDER 188.04 94.02 5.96 0.86
Note, *p<.05
FEMALE MALE
MEAN SCORE 4.17 . 4.00
(N=95) (N=40)
COURSE1 COURSE2 COURSE3
MEAN SCORE 4.14 4.07 4.27
(n=33) (n=85) (n=34)

17
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Table 6

Factor Loadings in Confirmatory Factor Analysis

F1 F2

14. Lectures using multimedia equipment help me to concentrate on
the course content. .78

10. Lectures using media equipment aid my understanding of course
content. 75

3. Lectures with video or movies can help me better understand the
content of the course. .67

4. The lighting and decoration of a multimedia classroom make me
feel more comfortable learning than in a traditional classroom. .59

6. Use of computer generated presentatlons makes my learning more
enjoyable. .59

13. Instructional materials should be well developed in order to take
full advantage of the multimedia classroom. .57

1. Having a class in a multimedia classroom is enjoyable.
.57

2. Displaying a document or an object with a document camera
facilitates my learning. .56

S. Well-controlled lighting is essential to successful use of media
equipment. .67

9. The media equipment in a multimedia classroom 1s very useful in
assisting instructors to organize their lessons. .62

16. Instructors should be trained to design instructional materials to
effectively present their instruction. .61

8. Well-controlled speaker volume is necessary to successful use of

media equipment. .58
7. Instructors should use large letters in desi gmng presentatlon '
materials. >4

15. The classroom should be well ventilated to allow f resh air.
.53

11. Instructors should design presentatlon materials with appropnate
colors. A7

12. Well-adjusted temperature is necessary for learning in the
multimedia classroom. 43

N of;_e .

F1: Learning Effects, Cronbach Alpha Reliability Coefficient = .84
F2: Utilizatiﬂ Effects, Cronbach Alpha Reliability Coefficient = .83

Significance of X* = .361
- Adjuste X* Goedness of fit = .84
Tuc Lewis Index- = .99
Bentler Bonett Index = .92

BEST COPY AVAILABLE
TOLALTEIT R ey 1 8
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Attitu_des Toward Multimedia Classrooms
1. Are you male or female? L Male . Female

2. What is your present status? Graduate Undergraduate
3. What is your major?

4. Do you think a multimedia classroom is a

cost-effective investment? Yes No
5. Do you think UCONN should build more
multimedia classrooms? Yes No

On a 5-point scale how would you rate your agreement with the following statements?
1 2 3 4 5

< >
‘ Strongly Disagree Strongly Agree
1. Having a class in a multimedia classroom is enjoyable.
1 2 3 4 5
2. A document camera can display a better image to take notes.
' . 1 2 3 4 5
3. Words written on a white board are more readable than those on a
chalkboard. 1 2 3 4 5
4. Multimedia lectures (showing videos or movies can help me better
understand the content of the course. 1 2 3 4 5
5. The lighting and decoration of a multimedia classroom make me
feel more comfortable learning than in a traditional classroom. 1 2 3 4 5
6. Use of computer generated presentations makes my learning more
enjoyable and exciting. 1 2 3 4 5
7. The media equipment in a multimedia classroom is very useful in
assisting instructors to organize their lessons. 1 2 3 4 5
8. Lectures using advanced media are likely to aid my understanding
and study. 1 2 3 45
9. Instructors should spend more time learning to take full advantage
of the multimedia classroom. 1 2 3 45
10. Instructors need more training to use the media equipment.
1 2 3 4 5
11. Multimedia classrooms are suitable to teach all kinds of courses.
1 2 3 4 5
12. Instructional materials should be well developed in order to take
full advantage of the multimedia classroom. 1 2 3 4 5
13. Exposure to lectures using multimedia equipment, helps me to
concentrate more on the course content. 1 2 3 4 5
14. A document camera can display a better image to take notes from
than an overhead. ' 1 2 3 4 5
’ Appendix A
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Attitu_des Toward Multimedia Classrooms

1. Male or Female 2. Course Name
3. Do you think a multimedia classroom is a cost-effective investment? Yes No
4. Do you think UCONN should build more multimedia classrooms? Yes No

On a 5-point scale how would you rate your agreement with the following statements?
1 2 3 4 5

< >
Strongly Disagree _ Strongly Agree
1. Having a class in a multimedia classroom is enjoyable.
1 2 3 45
2. A document camera can display a better 1 image than an overhead
projector. 1 2 3 4 5
3. Words written on a white board are more readable than those on a
chalkboard. 1 2 3 4 5
4. Lectures with video or movies can help me better understand the
content of the course 1 2 3 45
5. The lighting and decoration of a multimedia classroom make me
feel more comfortable learning than in a traditional classroom. 1 2 3 45
6. Controlled lighting is essential to successful use of media
equipment. 1 2 3 4 5
7. Use of computer generated presentations makes my learning more
enjoyable. 1 2 3 4 5
8. Instructors should use large letters in designing presentatlon
materials. 12 3 45
9. Instructors should design presentation materials with appropriate
colors. 1 2 3 4 5
10. The media equipment in a multimedia classroom is very useful in '
assisting instructors to organize their lessons. 1 2 3 4 5
11. Lectures using media equipment aid my understanding of course
content. 1 2 3 4 5
12. Instructors should design presentation materials with appropriate
colors. 1 2 3 4 5
13. Instructors need more training to use the media equipment. 1 2 3 4 5
14. The temperature of. the room should be adjusted appropriately. 1 2 3 4 5
15. Multimedia classrooms are suitable to teach all kinds of courses. 1 2 3 45
16. The classroom should be ventilated appropriately to allow fresh
air. 1 2 3 45
17. Instructional materials should be well developed in order to take
full advantage of the multimedia classroom. 1 2 3 45
18. Lectures using multimedia equipment help me to concentrate on
the course content. 1 2 3 45
Appendix B
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Attitudes Toward Multimedia Classrooms

Male or Female . ' Course Name

1. Do you think a multimedia classroom is a cost -effective investment? Yes No
2. Do you think UCONN should build more multimedia classrooms? Yes No

On a 5-point scale how would you rate your agreement with the following statements?
1 2 3 4 5 |

< - >
Strongly Disagree Strongly Agree
1. Having a class in a multimedia classroom is enjoyable.
1 2 3 4 5
2. Displaying a document or an object with a document camera
facilitates my learning. 1 2 3 45
3. Lectures with video or movies can help me better understand the
content of the course. 1 2 3 4 5
4. The lighting and decoration of a multimedia classroom make me
feel more comfortable learning than in a traditional classroom. 1 2 3 4 5
5. Well-controlled lighting is essential to successful use of media -
equipment. 1 2 3 4 5
6. Use of computer generated presentations makes my learning more
|__enjoyable. 1 2 3 4 5
7. Instructors should use large letters in designing presentation
materials. 1 2 3 45
8. Well-controlled speaker volume 1s necessary to successful use of
media equipment. 1 2 3 45
9. The media equipment in a multimedia classroom is very useful in
assisting instructors to organize their lessons. 1 2 3 4 5
10. Lectures using media equlpment aid my understanding of course
content. 1 2 3 45
11. Instructors should design presentatlon materials with appropriate
colors. 1 2 3 45
12. Well-adjusted temperature is necessary for leamning in the
multimedia classroom. 1 2 3 4 5
13. Instructional materials should be well developed in order to take
. full advantage of the multimedia classroom. 1 2 3 45
14. Lectures using multimedia equipment help me to concentrate on
the course content. 1 2 3 4 5
15. The classroom should be well ventilated to allow fresh air. ) 5
: 1 3 4
16. Instructors should be trained to design instructional materials to
effectively present their instruction. : 1 2 3 45
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