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ABSTRACT: Multi-media is fast becoming a means by which educators can create
alearning environment that is both innovative and creative. This paper discusses the
impactof graphical materials and animation in a graduate level course in information
resource management. A pilot project is described that illustrates an approach to
using such media. The impact is studied by means of survey data collected from
students attending the class. The results supportthe growing number of theorists who
have presumed that the impact of multi-media on our educational system will be

EROTrmous.
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INTRODUCTION

Since images and pictorial data are
known to play a role in creating a learning
environment that strengthens the learning
process, the introduction of multimedia
into education has made it possible to
provide one of the most creative and
exciting learning conditions ever.

In the simplest form, multimedia
indicates a merging of text and graphics
(Harney, Keith, Lasvelle, Ryan, and Stark,
1991). The addition of animation and
media, such as video and audio, is perceived
to be a more applicable definition by many
(Rosen, 1992; Harney, et. al, 1991).
Hypermedia and hypertext are terms also
associated with multimedia. According to
Bland and Liebowitz (forthcoming),
hypertext is an interactive approach to
presentation that permits navigation among
topics, while hypermedia extends the
concept to include a variety of media.
However one describes the technology, it
offers opportunities for learning that were
heretofore too costly for widespread use.
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This paper first lays a foundation for
the introduction of multimediain education.
Next is described a pilot project in which
lext, graphics, and animation techniques
are employed in a graduate course in
Management of Information Systems
{MIS), the objective of which was toreceive
feedback, at an early stage, from students.

Project development techniques arc
then discussed, followed by an analysis of
data coliected from student participants.
The data collection, intended only to be an
initial yardstick, should not be taken as in
depthresearch., Finally, observations about
multimedia are presented.

MULTIMEDIA IN EDUCATION

Experts arereporting thatultimedia
instruction promotes leaming. Evidence
found in Barker and Najah (1985), and
Barker and Skipper (1986), supports the
premise that perceptions of the
environment, memory and recall, and
efficiency of communication are far better
when multiinedia is embedded in learning.

Straub and Wetherbe (1989) found
hypertext/hypermedia applications to be
one of the most promising technologies of
the time.

Shim (1992) reviews five specific
benefits of hypertext hypermedia/
multimedia. These include: 1) increased
leaming and reduction of learning transfer
time by providing learner-controlled
instruction; 2) the presentation of nonlinear
access to information; 3) the ability to link
information, aiding the discovery of new
and relevant information; 4) the promotion
of a collaborative work environment; and
5)the ability to present the same information
in multiple mediums, Shulman (1992)
reports that a United States Department of
Defense study found multimedia training
roughly 40% more effective than traditionat
training, with a retention rate 30% greater.

Moore (1990) views advanced
multimedia presentations as a means fo
give control to users of the presentation.
For instance, one person may only want to
gain an overview of a fopic, while another
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mayneed morein-depthknowledge. Links,
i.e. computer programmed connections
between concepts, allow user control over
the subject matter. Bland and Liebowitz
(forthcoming) support the premise that it is
beneficial to learn at one's own pace, and
to selectively choose what to learn.

It is natural that forward leoking
organizations have decided to place
resources into multi-media development.
The Hewlett-Packard Company multimedia
learning library supports customer training
(Spitz 1991), and the Library of Congress
has unveiled a multimillion-dollar
demonstration center for multimedia
information and educational technologies
(Lunin 1992). Since educational
institutions, such as Penn State University,
recognize the importance of incorporating
technology into the classroom, the
University bas identified resources fo aid
and support projects such as the one reported
below.,

...the introduction of
multimedia into education
has made it possible to
provide one of the most
creative and exciting
learning conditions ever.

PROJECT BACKGROUND

Acommon complaint among students
is the often dry nature of the introductory
survey course in MIS which presents
concepts about information systems, and
the management and practices that should
be utilized to handle the information

system's environment. Faculty are-

perplexed by student apathy, or simply do
not like to present the material. They are in
a guandary about how to create an
atmosphere in which the information
environment becomes alive and realistic,
while students, especially those with Tittle
or no work experience, find it difficult to
imagine technology and its implications.

The introduction of graphical
material into an MIS course environment
was initiated during the Summer of 1992 at
Penn State Harrishburg. Support for two
lectures was developed using the
TOOLBOOK! software environment,
Other materials are currently being
developed; the long term objective is to
have a complete set of multimedia lectures
and software to support this MIS course for
both the classroom and for students to use
in a lab.

The approximately 90MBA students
who complete the introductory MIS course
each year are required to have computer
literacy prior to admiftance to the program,
and most are currently holding responsible
positions at local businesses.

DEVELOPMENT

TOOLBOOK!, a software
development package which runs under
Windows?, supports the design of graphical
applications with hypertext links. A
multimedia version includes commands to
incorporate video and sound within
TOOLBOOK-designed applications.
Although current applications are being
developed with other media, the situation
described below is one in which voice and
videowere notincluded. There were several
reasons for this limited use of media in the
first projects created for the MIS course:

1. The equipment for audioc and video
presentations was not yet installed.

2. Initially, there would not be
widespread availability of laser disc,
CD ROM, or audio and video
boards. Thus, student versions of the
software could only contain texts
and graphics.

3. The audio and video effects could be
added later, and used in the
multimedia classroom being built for
the purpose. -

TOOLBGOK applications revolve
around the concepts of books, pages, and
objects. Books represent an entire project,

while a page is equivalent to one screen,
and objects are text, buttons, or pictures on
the page.

The Pennsylvania State University
has established a faculty support umit,
Computer Based Education Laboratory
(CBEL) - Teaching and Learning
Technologies, to support and empower
faculty in the use of interactive technologies
in teaching and learning. Software training
and support, and consultation services are
provided by CBEL staff.

Initial fraining for the development
of MIS course material and later
consultation were obtained from CBEL
personnel, This assistance was critical
because, although TOOLBOOK provides
an excellent support cnvironment, the
creative use of colors, arrangement of
displays, and design of animation presented
challenging issues.

Figure 1 on the following page shows
the progression of steps involved in the
development of the educational materials.

o Topic Selection, The initial topics
developed for multimedia were
introductions to 1)
telecommunications, and 2) expert
systems. Both drew upon well-
organized notes and, were good
candidates for the technology.

o Lecture notes reviewed and
categorized, For instance, when
presenting the introduction to expert
systems, Artificial Intelligence (AI)
was introduced, Then expert
systems are put forth as one of the
subcategories of Al. Some time is
spent developing the concept of
expert sysiems and the manner in
which they differ from regular
programming concepts. Included is
a sample “brain-teaser” problem
adapted from Turban (1992). The
third part of the lecture is an
introduction of several expert
systems with an explanation of what
they accomplish. Finally, an
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architecture of the expert system
environment is presented.

e Book development within the
TOGCLBOOK environment. Former
overhead materials and class notes
were transformed into colorful, easy-
to-read text and graphics. Special
effects made it possible to link
displays in any direction, fade
displays, pause, and create
animation. Needless to say, this part
of the project was the most time-
consuming. Later work went
somewhat faster because the
leaming curve was less.

e Review of materials by CBEL staff,
This review was one of most
beneficial parts of the project.
Displays were critiqued.for color,
text presentation, and design.

# Revision.
¢ Presentation and student feedback,

Prior to the sessions described in this
paper, transparencies were used quite
extensively to present lecture material.
These were effective, but not as forceful as
the ensuing TOOLBOOK -produced visual
materials. As discussed next, there were
limitations and problems imposed by
environmental conditions.

Figures2,3,and 4 show several pages
from the expert systems book. InFigure 2,
the first display in the system, topics that
canbe selected forreview or lecture support
are shown. The actual screen is produced
after a process that creates a fading of the
Table of Contents and the appearance of
the page. Holding the mouse button down
while the mouse is on any of the small,
square “buttons” in any one category will
result in TOOLBOOK turning to the first
page of the category itself. Thus, one is not
committed to a specific sequence of notes,
nor are students forced to proceed in only
one specific manner when reviewing notes.

Figure 3 shows a display that is used
to describe an Expert System, CAPER
(Alexander, 1988). Note the use of graphics
in the screen display. Although the book
itself has many more pages, the final
example, presented in Figure 4 (see page
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Figure 1: DEVELOPMENT STAGES

Topic Selection

Review and Revise Lecture Material

Development

Review and Revision

Presentation and Feedback

seven), is one in which interactive leaming
in the classroom is supported. The
aforementioned “brain teaser” exchange
problem (Turban, 1992) is shown to the
group of students. They arc asked to solve
the problem by exchanging the places of
the contents of the two lefimost squares
with the contents of the two rightmost
squares. The benefit of the approach is the
ability to use the mouse to actually show
students what will bappen as they propose
solutions. The objective of this exercise is
to explain the reasoning process captured
in a typical expert system. Consequently,
students relate to concepts such as “rules
of thumb,"” “process tracing,” and so forth,

TESTING

MBA students enrolled in an
introductory Management Information
Systems (MIS) course at Penn State
Harrisburg were used to test the value of
the presentation media, with aquestionnaire
administered immediately after the
presentation of each lecture. Two of the
lectures presented, utilizing TOOLBOOK

produced media, covered the topics of
telecommunications and expert systems,
Fourteen students attended the
telecommunications overview lecture, and
11 were present for the expert systems
introduction. IBM Compatible 386SX
bardware, TOOLBOOK, and a color data
plate were used in the classroom.

Unfortunately, a problem was
encountered because the multimedia room,
which will be used for future presentations,
was under construction and could not be
used. Since ideal lighting conditions were
not available, the projection environment
wasmuch lighter than desired, diminishing
effect the clarity of the presentation.

The questionnaire contained six
scales, each with five possible rankings.
The six attributes measured included: 1)
“appropriateness as a learning tool,” 2)
“makes the material easy to understand
relative to the blackboard,” 3) “makes the
material easy 0 understand relative to
overheads,” 4) “clarity of displays,” and
5) “perceived retention of material.”
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Figure 2: INITIAL DISPLAY OF EXPERT SYSTEMS BOOK
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Figure 3: DISPLAY INCORPORATING GRAPHICS

Computer Assisted Planning for
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COMPUTERWORLD, OCT 17, 1988, PP
45,48

O Diagnose Problems

0O Recommends Programs To Assist
Children With Problems

. O Reduced Administrative And
Referral Meetings By 50%

RESULTS

Table 1 (shown on page six) presents
the frequencies distributions and percentage
of student selecting specific rankings from
both lectures. The students believed that
the media presentation was appropriate as a
tool for learning. Twelve of the fourteen
students (82.4%), after the

telecommuncations lecture, and eight of
the eleven (72.8%), after the expert systems
lecture, ranked it very appropriate; i.e. a
ranking of either “1” or “2"” was selected.
Most students preferred the graphical
presentations over blackboard-supported
presentations. The rankings of “1” and
“2" were selected by a clear majority of

students, though not as many as the first
scale, Fewer students (46.1 % and 45.2%)
felt that the material was betfter than
overheads and, indeed, recognized the lack
of clarity that was mentioned above.

Increased interest was felt by 53.9%
of the students in the telecommunications
lecture and 45.5% of the students in the
expert systems lecture. This, of course, is
difficult to interpret because there is no
measure of the base interest in the course
material, There were 69.29% and 45.5% of
the students respectively who perceived
that the support material heightened the
retention of information.

DISCUSSION

Students were positive towards the
classroom experience and, in only one or
two cases were rankings negative. Most
students ranked the presentations as being
either as desirable as previous presentations
or more desirable than previous
presentations.

Actual classroom discussion
pertaining to multimedia was initiated Iater
in the course. Students openly discussed
the limitations imposed by poor lighting
conditions, but overall they reported
positive feelings. They expressed
heightened interest upon realizing that,
when references were made to points
covered in either of the lectures, they cleatly
remembered the associated graphic.

Developmentiscontinuing, and plans
areunderway to adapt multimedia materials
to the undergraduate course in MIS and
also to a course in expert systems. A’
multimedia classroom, currently under
construction, will improve presentation
conditions. Additionally, video and audio
are now being included in selected
segments. Feedback will be solicited
throughout the school year,

Rankings by students have been

- beneficial as new material is developed,

and the books already developed arerevised.
However, the testing described in this paper
is not intended to be rigorous rescarch;
merely, it is exploratory in nature, and a
yardstick by which we can measure these
jnitial efforts to move forward.
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Table 1: RESULTS
APPROPRIATENESS AS LEARNING TOOL
(1=Very 5=Not Appropriate)
Tel¢ecommunications ' Expert Systems
Rank Frequency Percent Frequency Percent
1 6 46.2 4 364
2 6 6.2 44 364
3 1 7.3 2 18.2
4 0 0.0 1 9.1
5 0 0.0 0 0.0
RELATIVE TG BLACKBOARD
{1=Very Much easier to understand 5=No easier)
1 ' 3 231 - 0.0
-2 6 46.2 6 54.5
3 3 231 4 36.4
4 0 0.0 )] 0.0
5 1 7.7 1 9.1
RELATIVE TO OVERHEADS
{1=Very Much easier to understand 5=No easier)
1 2 154 1 92
2 4 30.8 4 364
3 5 38.5 3 273
4 0 0.0 2 18.2
5 2 154 1 9.2
CLARITY OF DISPLAYS
(1=Very Clear 5=Not particularly clear)
1 4 30.8 1 9.1 ke
2 2 154 4 36.4 .
3 5 385 3 273 g
4 1 7.7 2 18.2 4
5 1 7.7 1 9.1 K
INCREASES INTEREST
(1=Not at all 5=A. lot)
1 3 231 1 9.1
2 2 154 1 9.1 o
3 1 7.7 4 364 i
4 6 46.2 3 273 e
5 1 1.7 2 18.2
INCREASES RETENTION
1=Note at all 5=a lot)
1 2 154 1 9.1
2 1 7.7 1 9.1
3 1 N 4 364
4 7 538 3 273
5 2 154 2 18.2
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Figﬁre 4: DISPLAY SUPPORTING INTERACTIVE
LEARNING IN THE CLASSROOM
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2) The color must move in the direction In
which it is headed
3) To position the button, drag the mouse,
i.e. hold left mouse button down, and
move to O of box desired and let button
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