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D oes the use of classroom computer
projectors and presentation soft-
ware engender a better education for
college students than older pedagogical
techniques involving chalkboards or
overhead projectors do? Is there ade-
quate justification for the financial and
time costs associated with the purchase
of classroom computer equipment, its
installation, maintenance, and instructor
training? Apparently, the administra-
tions at many colleges and universities
have answered these questions affirma-
tively, as electronic classrooms are pro-
liferating, enabling instructors at many
institutions to use presentation software
in classrooms.

In the last 2 decades, the development
of presentation software has meant that
instructors may create software files in
their offices and then display those files
in classrooms, using computer projec-
tors. Such software files result in pres-
entations that may include text, graphs,
sound segments, video segments, spread-
sheets imported from other programs,
images, photographs, animation, links
to other computer files, and links to the
Internet. When presentation software
was first introduced, its capabilities
were limited primarily to text and sim-
ple graphs, but this type of software has
been further developed such that its
qualities now rival those of more com-
plex multimedia software.

ABSTRACT. The comparative effec-
tiveness of three pedagogical tech-
niques (use of a chalkboard, use of an
overhead projector, and use of com-
puter-projected software) was exam-
ined. The study involved students in
three financial accounting principles
classes at one university. Each student
was exposed to each method for one
third of the semester, and all complet-
ed daily quizzes plus midterm and
final exams. The results of the study
provide no evidence of overall differ-
ences in student learning among the
three methods. Learning, however,
was found to be related to students’
preferences for pedagogical method—
that is, exam grades were higher when
students’ preferred methods were used
in the classroom.

Although computer-assisted teaching
using presentation software has become
a possibility only in recent years, expec-
tations are high. Software applications
have revolutionized some industries,
and many in academia are convinced of
benefits for instruction (Clark, 1983).
Solomon (1994, p. 83) explained that
classroom pedagogical computing has
the potential to change the foundations
of education and contended that the use
of such technology is the third revolu-
tion in higher education in recent years,
the first two being use of television and
the microcomputer.

One of the primary alleged advan-
tages of presentation software is that,
when compared with traditional chalk-
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board presentations, such software bet-
ter captures and maintains the interest
of students and, consequently, results in
enhanced student understanding and
education. Jensen and Sandlin (1992, p.
49) suggested that because the current
generation of students has grown up
with television, videos, and electronic
games, computer-projected materials in
the classroom have great appeal. Shnei-
derman, Alavi, Norman, and Borkows-
ki (1995, p. 20) contended that elec-
tronic classroom technologies have
resulted in “fresh paint” for instructors’
lectures because the technology fosters
novel teaching. Similarly, Kozma
(1991, p. 199) asserted that current ped-
agogical technologies present the
prospect that the various advantages of
the individual media can be brought
together in a single instructional envi-
ronment and strategically used to facili-
tate learning.

Regardless of the supposed benefits of
electronic classrooms, however, many
college professors do not use available
in-class computer technology. One rea-
son for faculty members’ not utilizing
electronic classroom capabilities is their
lack of familiarity with the possible
applications and options presented by
the technology. Specifically, instructors
may not understand how presentation
software may help them in the particular
courses they teach or how it could
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enable them to fulfill their pedagogical -

objectives (Bryant & Hunton, 2000).

A second and related reason for
underuse of in-class computer technolo-
gy is skepticism regarding the effective-
ness of this type of pedagogy. Some
instructors are reluctant to make a sig-
nificant effort to change their in-class
pedagogy from a known, familiar
method to a technology with unsubstan-
tiated benefits (Shneiderman et al.,
1995). Clark (1983, p. 445) argued that
although alternative pedagogical media
may influence the cost or extent of dis-
tributing instruction, such alternatives
do not influence learning under any
condition. Student achievement, Clark
reckoned, is affected only by content.

A third explanation for faculty under-
utilization of in-class computer hard-
ware and software is the perception that
the effective use of such technology
requires much time, effort, and creativi-
ty. Sammons (1994, p. 92), for example,
estimated that software development for
one course could require as much as 200
hours of faculty time. As a result of the
requisite time commitment, some
instructors complain that they do not
have the time or incentive to make the
transition from chalkboard presenta-
tions to those using presentation soft-
ware. If faculty members do dedicate
their available time resources to in-class
technology, Solomon (1994, p. 83)
warned, their institution may not appre-
ciate their efforts or may even penalize
them for devoting too much time to an
activity that does not enhance their
research records.

Many publishers are now responding
to these concerns by developing presen-
tation software associated with specific
textbooks and distributing this software
to instructors who adopt the texts.
Although these software packages may
have shortcomings, they may also ren-
der benefits for both publishers and
instructors. By providing presentation
software to professors, publishers may
enhance the sales of their texts if the
software is considered helpful. Instruc-
tors may also benefit because publisher-
prepared software allows them to use
in-class technology while avoiding the
time commitment required to develop
the software presentations. With some
knowledge of the software programs
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that publishers use to create the presen-
tation software files, instructors can tai-
lor the computer-projected presenta-
tions to individual preferences—for
example, to emphasize or expand dis-
cussion of certain concepts (Jensen &
Sandlin, 1992). The option to revise the
software package may be critical, as
many instructors might object to an
inflexible software package that delivers
“canned” publisher-prepared presenta-
tions that cannot be easily amended
(Sammons, 1994).

Even if all publishers develop exten-
sive presentation software in support of
all their texts, however, the issue of effec-
tiveness remains. Is learning enhanced if
a professor’s classroom discussion uses
computer-projected information instead
of such “low-tech” devices as chalk-
boards and overhead projectors?

Related Research

Although research on pedagogical
media has been conducted since the
early 20th century (Clark, 1983), few
studies in recent years have focused on
computer-assisted classroom teaching.
An additional challenge in drawing con-
clusions about these prior studies is the
evolving nature and quality of the hard-
ware and software that are used in class-
room instruction. As Jensen and Sandlin
(1992, pp. 39-40) indicated, the results
of past empirical studies of computer-
assisted learning may be somewhat mis-
leading because of the pace of techno-
logical change in teaching equipment
and software. Certainly, however, valu-
able insights may be gained by review-
ing this research.

In a 1983 review of education media
comparison studies, Clark concluded
that most of this research clearly indi-
cates that media do not influence learn-
ing under any conditions:

Five decades of research suggest that
there are no learning benefits to be gained
from employing different media in
instruction, regardless of their obviously
attractive features or advertised superiori-
ty. All existing surveys of this research
indicate that confounding has contributed
to the studies attributing learning benefits
to one medium over another and that the
great majority of these comparison stud-
ies clearly indicate no significant differ-
ences. (p. 450)

Regarding student preferences, Clark
(1983, p. 455) also concluded, from his
review of education research, that stu-
dents often inadvertently prefer media
that result in less learning for them.

Kozma (1991) similarly reviewed
research and literature regarding the
effects of media and pedagogy but drew
very different conclusions:

The research reviewed in this article sug-
gests that capabilities of a particular medi-
um, in conjunction with methods that take
advantage of these capabilities, interact
with and influence the ways learners rep-
resent and process information and may
result in more or different learning when
one medium is compared to another for
certain learners and tasks. (p. 179)

There are other studies involving col-
lege business students that suggest that
computer-assisted teaching does have
an effect on student learning. As report-
ed in a 1990 study, Ott, Mann, and
Moores conducted a 3-week experi-
ment involving beginning accounting
students. In that study, personality
types were determined and compar-
isons were made between a student
group that was exposed to lectures and
a student group that received computer-
assisted instruction. The authors con-
cluded that, for both treatment groups,
personality types explained some of the
variation in exam scores. They also
concluded that some student types tend
to perform better when lectured, where-
as other types perform better under
computer-assisted learning.

Jensen and Sandlin (1992, pp. 56-57)
compared a 1991 accounting theory class
that used computer-assisted teaching to a
1989 class that did not. The authors
found that students in the computer-
assisted class scored higher on exams
and produced better research papers.

In a 1994 study, Alavi (1994) discov-
ered that graduate business students
who were taught in an electronic class-
room environment eamed significantly
higher final exam grades than did those
taught with traditional instructional
methods. Additionally, those students
exposed to the computer-supported ped-
agogical approach had higher perceived
skill development, higher self-reported
learning, and higher evaluation of the
classroom experience than other stu-
dents did.
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Butler and Mautz (1996) conducted a
laboratory experiment in which one
group of business students was exposed
to a 30-minute multimedia presentation
regarding a systems theory concept and
a second group attended a presentation
of the same duration that was supported
by traditional visual aids. Butler and
Mautz’s findings indicated an apparent
interaction between individuals’ pre-
ferred means of representing informa-
tion and the effects of multimedia. Mul-
timedia pedagogy improved recall for
individuals who prefer to represent
information through nonverbal means
but hindered recall for highly verbal
individuals. The authors also concluded
that although students’ preferred repre-
sentation schemes play an important
role in the effectiveness of multimedia,
they do not appear to affect learning
across all learners.

Experiment Design

In an effort to understand better the
effectiveness of three different pedagog-
ical techniques, we designed an experi-
ment that involved students in three
classes of introductory financial
accounting principles at one private uni-
versity in the southeastern United
States. All three classes were conducted
in the same classroom and were taught
by the same instructor. This instructor
had taught the financial accounting prin-
ciples course at the university several
times. The same textbook, schedule, and
syllabus were used for all three classes.
Each class met on Mondays, Wednes-
days, and Fridays for sessions of 50
minutes. Each class had 26 students.

During the semester, three pedagogi-
cal techniques were used in each class,
although the timing of their usage var-
ied from class to class (see Table 1). The
pedagogical techniques involved class
discussions facilitated by (a) a chalk-

board and chalk, (b) an overhead pro-
jector and black-and-white typed over-
heads, or (c) computer-projected pres-
entation software with multicolor text
and graphic images. The classroom
used for this project was equipped with
all three of these devices, and the
instructor was familiar with them, hav-
ing used them in prior courses. Presen-
tations under each method had identical
information content, and neither printed
nor electronic discussion notes were
made available to the students.

On any given class day, the instructor
facilitated discussion on the same topics
in each of the three classes but used a
different technique in each. In one class,
the concepts and problems were illus-
trated on the chalkboard. In another
class, an overhead projector and trans-
parencies that had been prepared by the
instructor were used to depict the same
concepts and problems. The instructor
used presentation software to facilitate
discussion of the same concepts and
problems in the third class. This latter
technique used an in-class computer
projector to project text, graphs, and
images from a software file that the
instructor had prepared.

A midterm examination was adminis-
tered after one third of the semester had
passed, and the techniques were then
rotated among the classes (see Table 1).
After two thirds of the semester had
passed, a second midterm examination
was administered, testing students’
application of the concepts discussed
since the first exam, followed by a final
rotation of the techniques. At each inter-
val, the exams administered were the
same for each class regardless of the
presentation technique that had been
used. Each class, consequently, was
exposed to each pedagogical technique
for one third of the course. At the end of
the semester, a third exam was adminis-
tered regarding the concepts discussed

TABLE 1. Project Design

Class First third of semester Second third of semester Last third of semester
A Chalk Software Overhead

B Overhead Chalk Software

c Software Overhead Chalk

since the second midterm. Each exam
counted for 25% of students’ course
grades and was composed of 40 multi-
ple-choice questions and four problems.

Daily quizzes were administered in
the last few minutes of each class, and
the grades of these quizzes counted for
20% of the course grades. Each quiz
was composed of four or five multiple-
choice questions related to the topics
discussed during the class meeting.
Daily quizzes were the same for each
class regardless of the presentation tech-
nique used for that class.

In the last week of the semester, stu-
dents completed a questionnaire regard-
ing their preferences among the peda-
gogical techniques. The students
completed the questionnaire a few days
prior to the administration of the last
exam.

There were several reasons for this
research design. Although the involve-
ment of one instructor, one classroom,
and one university limited the generaliz-
ability of the findings, the design also
prevented confounding interactions
related to multiple instructors, class-
rooms, and universities. The 3 x 3
arrangement depicted in Table 1
ensured that every student was exposed
to each of the three treatments for the
same duration and that all course topics
were included in the project. Use of
daily quizzes enabled measurement of
immediate effects of treatments, and
midterm exams measured the cumula-
tive treatment effects of several class
meetings. Furthermore, the quiz and
exam grade weights associated with
each of the three periods were equal,
resulting in equivalent incentives for
student performance among the treat-
ments. This design facilitated compar-
isons among groups that received differ-
ent treatments, as well as longitudinal
comparisons—that is, differences in
student performance when exposed to
the three treatments.

Results and Analysis

Among the three classes, there were
no significant differences related to quiz
grades (p = .547, Kruskal-Wallis) or
exam grades (p = .147, Kruskal-Wallis).

We examined whether students, as a
group, performed differently after par-
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ticipating in classroom discussions that
utilized chalkboards, overhead projec-
tors, or computer-projected software. As
indicated in Table 2, students did not
earn significantly different grades on
daily quizzes (p = .337, Friedman) or
exams (p = 917, Friedman) among the
three treatments. Similarly, attendance
did not differ significantly among the
three treatments (p = .311, Friedman).
In other words, the students did not col-
lectively earn higher or lower grades
when discussions were facilitated by
presentation software or by the other
methods. Nor did students attend class
more or less often when class sessions
utilized a chalkboard or by the other
pedagogical techniques.

As mentioned previously, students
completed a questionnaire near the end
of the semester regarding their prefer-
ences for the pedagogical methods. This
questionnaire was completed prior to
the administration of the last exam; stu-
dents, consequently, had knowledge
only of their first two exam scores at the
time the questionnaire was completed.
After having participated in classroom
discussions that used the three methods,
33% of the students indicated that they
preferred discussions that used a chalk-

board, 13% preferred discussions that
used an overhead projector, and the
remaining 54% indicated a preference
for projected software. We considered
quiz and exam grades in analyzing stu-
dent preferences. The results of student
exam performance, grouped by prefer-
ences, are reported in Table 3. With each
of the three pedagogical methods, those
students who experienced their pre-
ferred technique had higher exam scores
than their classmates who were not
exposed to their preferred method, and
these differences were significant (p <
.093, Kruskal-Wallis). For example, stu-
dents who preferred presentations with
an overhead projector had exam scores
that were higher than those of their
classmates when the overhead was used.

Similarly, students who preferred
presentations with a chalkboard or over-
head projector earned higher exam
scores when their preferred method was
used than when it was not, and these dif-
ferences were significant (p < .015,
Friedman). Students who preferred
chalkboard presentations, for example,
performed better on exams when the
chalkboard was used than when the
overhead projector or projected soft-
ware was used. The exam scores of stu-

TABLE 2. Grades and Attendance Associated With Each Treatment

Grade/attendance Chalk  Overhead  Software M p Test

Quiz grades 76.99 74.29 75155 7561 337 Friedman
Exam grades 74.46 72.90 73.19 73.52 917 Friedman
Attendance 95.90 94.87 95.64 95.47 11 Friedman

TABLE 3. Exam Grades Associated With Treatments and Preferences

Students who prefer

Chalk Overhead Software

Grade (n=26) (n=10) (n=42) M P Test
Grade when chalk

was used 78.88 68.60 73.12 7446  .084 Kruskal-Wallis
Grade when over-

head was used 68.69 81.30 73.50 72.90 .037 Kruskal-Wallis
Grade when soft-

ware was used 69.08 TE70 76.10 73.19 .093 Kruskal-Wallis
M (1209, 73.87 74.24 73.52 419 Kruskal-Wallis
p .015 .004 228 917
Test Friedman Friedman Friedman Friedman
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dents who preferred projected software,
however, were not significantly differ-
ent among the three different treat-
ments—that is, the exam grades of soft-
ware-preferring students were not
significantly better or worse when dis-
cussions used a chalkboard, overhead
projector, or presentation software (p =
.228, Friedman).

Student daily quiz scores were also
analyzed in conjunction with prefer-
ences. No significant differences, how-
ever, were detected among student
groups regarding these dimensions (p >
.215, Kruskal-Wallis).

To further analyze the effects of treat-
ment preferences, we grouped atten-
dance and grades according to students’
first, second, and third treatment prefer-
ences (see Table 4). The statistics relat-
ed to grades were consistent with those
discussed previously. When students
participated in discussions that used
their most preferred method, their daily
quiz grades did not differ significantly
from discussions that used their second
or third preference for pedagogical tech-
nique (p = .134, Friedman). Exam
grades, however, were affected by pref-
erence; students earned higher exam
grades when they were exposed to their
preferred pedagogical technique. Stu-
dent exam scores differed significantly
when their preferred method was used
in class rather than the methods that
they preferred less (p < .001, Friedman).

Differences were also detected when
class attendance was analyzed accord-
ing to students’ first, second, and third
treatment preferences (see Table 4). Stu-
dents attended class more often when
their preferred pedagogical method was
used in class, and the difference in
attendance when their first, second, and
third preferences were used was signifi-
cant (p = .036, Friedman).

Implications for Academia

Overall, students in this project per-
formed no differently on exams and
daily quizzes among pedagogical
approaches that utilized a chalkboard,
an overhead projector, or computer-pro-
jected software. These findings, there-
fore, differ with those of Jensen and
Sandiin (1992) and Alavi (1994), who
found that computer-assisted teaching
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TABLE 4. Grades and Attendance Associated With Preferences

First Second Third
Grade/attendance  preference preference preference M P Test
Quiz grades 77.08 74.68 75.07 75.61 .134  Friedman
Exam grades 77.69 70.94 71.92 73.52 < .001 Friedman
Attendance 96.54 94.74 95.13 95.47 .036 Friedman

resulted in higher exam grades for the
students in their studies. This project
did, however, reveal that when students’
preferred pedagogical techniques are
used in class, their class attendance and
exam grades may be higher than when a
less preferred method is used. Although
this finding contradicts Clark’s (1983,
pp- 450, 455) conclusions that (a) media
do not influence learning under any
condition, and (b) students often prefer
media that result in less learning for
them, the finding is aligned with those
of other studies. As discussed previous-
ly, Kozma (1991), Ott et al. (1990), and
Butler and Mautz (1996) concluded as a
result of their studies that student per-
formance is affected by the interaction
between pedagogy media and students’
characteristics and preferences.

A possible administrative implication
of this finding is the possibility that stu-
dents could determine their pedagogical
preferences prior to coursework and
enroll in course sections that use their
preferred method; for example, a stu-
dent who preferred projected software
would be enrolled in a course section in
which projected software is utilized,
while another student who preferred the
overhead projector as a pedagogical
device would be enrolled in a different
course section in which the instructor
used an overhead projector in facilitat-
ing class discussions. The practical
application of this suggestion would be
problematic, however, as it would
involve validly determining student
preferences, offering multiple course
sections that use the gamut of pedagog-
ical techniques, and staffing those
course sections with instructors quali-
fied to use the specific methods. Alter-
natively, some educators may contend
that exposing students to a variety of
learning environments, regardless of
preferences, may enhance students’

abilities to learn under diverse instruc-
tional methods.

The study also suggests that many
students do not currently benefit as
much from computer-assisted class-
room pedagogy as they do from other
techniques. One third of the students in
the study not only preferred discussions
that used a chalkboard, but they also had
higher exam grades when a chalkboard
was utilized in the classroom. Applica-
tion of computer projection technology,
consequently, may foster less learning
in many students.

Conclusions and Limitations

The results of this study indicate that
there are no overall student learning dif-
ferences among three classroom peda-
gogical techniques: use of presentation
software, use of an overhead projector,
and use of a chalkboard. In general, the
students in this study performed no bet-
ter or worse on daily quizzes and exams
among these three methods. When stu-
dent preferences are considered, howev-
er, the study findings reveal that stu-
dents’ performances may improve when
their preferred pedagogical method is
used in class. Although a majority of
students in the project preferred the use
of presentation software in the class-
room and benefited when it was used,
many students preferred chalkboards
and overhead projectors and performed
better when those methods were used.

As explained previously, this study
was conducted at one private university
and involved one instructor. Although
this design prevented confounding relat-
ed to multiple instructors and multiple
universities, extension of the findings to
other instructors and universities may
be inappropriate.

An additional limitation of the pres-
ent study is the evolving nature of com-

puter hardware and software and their
pedagogical applications. As Jensen and
Sandlin (1992) suggested, empirical
studies of computer-assisted learning
may be quickly outdated with improve-
ments in the technology that teachers
use in the classroom. Advances in pres-
entation software, computers, and pro-
jection equipment may result in more
students and faculty who prefer the use
of hardware and software in their class-
es. And, as the results of this study sug-
gest, if the proportion of students who
prefer the use of pedagogical software
increases, learning by the overall stu-
dent group may be enhanced from class-
room use of such technology. Although
computer use in all college classes may
not be warranted at this time, advances
in technology may eventually make
pedagogical software and hardware so
beneficial that older methods and
devices, such as chalkboards and over-
head projectors, are widely recognized
as archaic and are used by fewer and
fewer instructors.

REFERENCES

Alavi, M. (1994, June). Computer-mediated col-
laborative learning: An empirical evaluation.
MIS Quarterly, 159-174.

Bryant, S. M., & Hunton, J. E. (2000, February).
The use of technology in the delivery of instruc-
tion: Implications for accounting educators and
education researchers. Issues in Accounting
Education, 129-162.

Butler, J. B., & Mautz, R. D., Jr. (1996, Fall). Mul-
timedia presentations and learning: A laborato-
ry experiment. Issues in Accounting Education,
259-280.

Clark, R. E. (1983, Winter). Reconsidering
research on learning from media. Review of
Educational Research, 445-459.

Jensen, R. E., & Sandlin, P. K. (1992). Why do it?
Advantages and dangers of new waves of com-
puter-aided teaching/instruction. Journal of
Accounting Education, 10, 39-60.

Kozma, R. B. (1991, Summer). Learning with
media. Review of Educational Research,
179-211.

Ott, R. L., Mann, M. H., & Moores, C. T. (1990).
An empirical investigation into the interactive
effects of student personality traits and method
of instruction (lecture or CAI) on student per-
formance in elementary accounting. Journal of
Accounting Education, 8, 17-35.

Sammons, M. C. (1994, February). Motivating
faculty to use multimedia as a lecture tool.
Technological Horizons in Education, 88-92.

Shneiderman, B., Alavi, M., Norman, K., &
Borkowski, E. Y. (1995, November). Windows
of opportunity in electronic classrooms. Com-
munications of the ACM, 19-24.

Solomon, M. B. (1994, February). What’s wrong
with multimedia in higher education? Techno-
logical Horizons in Education, 81-87.

March/April 2001 235

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyaw\w.manaraa.com



