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Abstract

The booming Information Technol-
ogy (IT) business has pushed univer-
sities to create IT academic pro-
grams (minor or major). The Com-
puter Science and Software Engi-
neering Department of Auburn Uni-
versity have been among the first
ones to create an Information Tech-
nology Minor. The COMP2000
Network Programming with HTML
and Java course has become an im-
portant component of thisminor. We
introduced a multimedia case study,
Chick-fil-A, in this course as part of
a lab assignment during Spring
2003. We describe the elements of
the course, how the case study was
included in the class, and evaluation
results. The results show that the
introduction of the multimedia case
study in computer science coursesis
worthwhile and beneficial.

Introduction

IT successfully merges computing
with high-speed communications links
carrying data, sound and video. Examples
of IT include personal computers, but also
new forms of telephones, television and
various handheld devices. 1T isnolonger
a luxury, but rather a commodity. “Say
goodbye to the personal computing era,”
writes technology journalist Kevin
Manery. “Just on the horizon is the era
that comes next — the personal informa-
tionera.” (see Sawyer and Williams 2001)

Asaresult of the outstanding progress
achieved intoday’s I T, students' demand
for IT courses have considerably in-
creased. At Auburn University we take
students’ needsvery seriously. Computer
Science and Software Engineering De-
partment (CSSE) now offersan Informa-

tion Technology Minor that provides stu-
dents with basic skills necessary to ad-
minister computer and Internet technol-
ogy. These skills include the ability to
do web site development, Applet and
JApplet development and maintenance,
Javaprogramming, Java Script and XML
scripting, system and network adminis-
tration.

An important component of this aca-
demic program is a three-hour credit
coursefocused on Network Programming
with HTML and Java. This is a 2000
level course, requiring as prerequisites
one of the following two courses:
COMP1000, Introduction to Computer
Applicationsor ENGR1110, Introduction
to Engineering. The COMP2000 course
was based on a multimedia syllabi, suit-
able textbooks, lecture notes, lab assign-
ments, course tutorials, self-paced web
site, properly setting the software con-
figuration of the computersand local net-
work in the course laboratory, and pre-
paring thelecture classroom with Internet
connection and computer projector.

Challenges in Offering
COMP2000 Course

1. A largevariety of students
academic majors

COMP2000, as an elective course for
non-computer science and engineering
students, has attracted students with a
very large variety of academic majors
starting with Liberal Arts major students,
continuing with Business major students
and ending with Electrical Engineering
students

2. Students’ computer back-
grounds

Thiscourserequiresas perquisitesone
of the following computer courses:

COMP1000, Introduction to Computer
Application or ENGR1110, Introduction
to Engineering. Some students have
taken more than one computer course and
have already had some experience in us-
ing and programming computers or de-
veloping web pages. There are also stu-
dents with a less than average computer
background who are, however, very mo-
tivated in learning HTML and Java

3. Students goals

All students are obviously interested
inlearning HTML and Java, but have dif-
ferent goals regarding how they will use
this type of knowledge. Their interests
were:

e Becoming more comfortable with

the Internet and WWW

* Being able to build and maintain

own web site

e Being abletobuild and maintain a

web site for the company they will

work for

e Becoming a professional Web

Master or a professiona Java pro-

grammer

4. Students inclination toward a
self-paced course

Based on their computer backgrounds
and goals, some students are interested
in working on the lab assignments at
home using the self-paced course web site
content. Other students, based on there-
sults received from the course survey,
need a lot of help (see Marghitu and
Hubscher, 2000). They would actually
like even the lecture to be hands-on so
they can do on acomputer everything that
the lecturer is doing.
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Solutions to the Challenges

1. Developing the multimedia
syllabi

The traditional syllabus for a college
course has been handed to the students
on the first day of class printed on paper.
Updates or corrections to the syllabus
were available only as announcements
from the instructor that had to be noted
by the students. A student absent from
class on the day such an announcement
is made must rely on asking fellow stu-
dents for the information. For thisclass,
the syllabus is not just a paper handout
(see Marghitu, Linand Ma, 2001), but is
also available on the course web site.
Updates to the syllabus, including lab
assignments and assignment due dates,
WebCT practice tests, lecture notes and
practice materials are available on the
web site, making thelatest classinforma-
tion available to the students instantly.
Moreover, theweb site, and, therefore, the
syllabus, is available to the students any
time, day or night, without the need to
contact theinstructor or classmatesfor the
information. The website is available at
www.eng.auburn.edu/dani ela/comp2000/
comp2000.htm.

2. Choosing theright textbooks

The right textbooks for this type of
course should be very up to date, easy to
read and understand, offers examples,
practice work for students, web student
companion with learning and testing re-
sources that can be integrated into the
course's self-paced web site. We believe
that the two textbooks we have chosen
meet these requirements.

HTML Introductory Second Edition
Authors: Elizabeth Eisner Reding,
Sasha Vodnik
Course Technology Publishing Co.

Java Programming, Second Edition
Author: Joyce Farrell
Course Technology Publishing Co.

3. Developing lecturesusing a
multimedia classroom

The development of thiscourse'slec-
tures has been done using Microsoft
PowerPoint, Word Pad, Microsoft

FrontPage, Netscape and Internet Ex-
plorer Browser, Javasoftware, JGrasp and
aGateway SOLO Laptop Computer. The
course lecturer uses a fully equipped
multimedia classroom.

4. Developing very detailed, self-
explanatory hands-on lab as-
signments

The lab assignments have been de-
signed to be self-explanatory. They in-
clude tutorial of the software used and
instructions about specific settings of the
course lab computers and network. They
asoincludeinstructionson how to down-
load and install software (Java software,
and JGrasp for example).

5. Developing a user friendly,
self-paced web site

While the class's self-paced web site
< http://www.eng.auburn.edu/users/
daniela/lcomp2000/COM P2000.htm> is
available any time, day or night, the in-
structor isnot. For this reason, the class
web site must be very clear and easy to
navigate for the students. The availahil-
ity of theweb site al'so meansthat the stu-
dents can and are encouraged to work at
their own pace.

6. Working with the Networ k
Engineering team in setting
the courselab

Thelecturer wasinvolved in the soft-
ware configuration of the course labora-
tory in order to assure the proper instal-
lation of all required software application
and was aware of some default settings
which will need to be presented in thelab
assignments.

7. Developing and administering
aclasssurvey in order tofind
out information about stu-
dents computer backgrounds,
needs and goals:

In order to better understand students’
needs and goal s, acourse survey hasbeen
designed and administered. It has pro-
vided very useful information for thelec-
turer and lab instructor.

8. Integratingin thefirst Lab
assignment areal-life
Engineering Case Study:
“Operating Systems Choice
for Point-of-Sale Terminals
at Chick-fil-A”

During Spring 2003, weintegrated, in
the first lab assignment, areal-life engi-
neering case study: “Operating Systems
Choice for Point-of-Sale Terminals at
Chick-fil-A” (see Rgju and Sankar, 2001).
This case study is targeting undergradu-
ate and graduate coursesin MIS, IT and
Computer Information Systems pro-
grams. It provides valuable knowledge
that students could usein courses such as
COMP2000: operating systems, telecom-
munications. It provides students an op-
portunity to participate in decision-mak-
ing scenarios involving technical and
non-technical issues. The objectiveisto
celebrate I T by showing how the decision
of the|T personnel and managers canin-
fluence the growth of the economy.

By integrating this case study in the
first 1ab assignment of the coursewewere
hoping to:

a) offer students a chance to review
and reinforce some prior knowledge
of operating systems, computer hard-
ware and software architecture, com-
puter hardware and software function-
ality and computer software applica-
tions (Figure 1), and

b) help students develop their abil-

ity to use techniques, skills and mod-

ern IT tools necessary in business

Process of Including the
Case Study in COMP2000

The case study was assigned as part
of one of the lab assignments. The stu-
dentswere provided the CD-ROM of the
case study and they were asked to take
an IT quiz including questions from the
material covered in the case study.

Two questionnaires were used to
evaluate student feedback on the case
study. Evaluation | consisted of 24 bipo-
lar descriptors. In other words, an item
on the evaluation form would represent
the concept of clarity on a 5-point con-
tinuum from unclear to clear or the case
study’s relevance on a continuum from
irrelevant to relevant. The respondents
would click the radio button next to the
number onthe scale, from 1 to 5 that most
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closely corresponded to their attitude to-
ward that element of the case study.

The respondents continued to follow
this process through all 24 bipolar de-
scriptors. Because the 24 questions
yielded substantial reliabilities, in previ-
ous studies, for four clear concepts or
constructs, the analysis for Evaluation |
was organized by thefollowing four case-
study descriptors: (@) interesting and ex-
citing, (b) important and valuable, (c)
instructionally helpful, and (d) relevant
and useful.

Evaluation |1 asked the respondentsto
indicatethe extent of their agreement with
16 evaluatory statements on a 5-point
Likert scale. Some sample itemsinclude
statements such as, “1 improved my abil-
ity to evaluate critically design and ethi-
cal alternatives’ or “I learned new con-
cepts.” The response scale progressed
from arating of 1 which represented the
least positive or least favorable response
of strongly disagreeto arating of 5which
represented the most positive or favorable
response of strongly agree. In addition,
in Evaluation |1 aqualitative element was
added to the evaluation process. Theform
ended with two open-ended questions,
which asked the studentsto provide writ-
ten responses concerning the strengths
and weaknesses of the Chick-fil-A Case
Study, aswell assuggestionsfor improve-
ment.

Results of Quizon IT

The IT Quiz was formed by 22 ques-
tionsfrom the content covered in the case
study. The average grade of the quiz was
87%, the lowest grade was 64% and the
highest grade was 93%. That indicates
that students had fully taken advantage
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Figure 1. Case Study Learning and Reinforcement Tools

of thetechnical and academic value of the
case study that was included in this
course.

Results of Administering
Perceptual Questionnaires

Questions asking for the perception of
the students on the use of the case study
were analyzed. Since there were atota
of 42 questionnaire items, it was impor-
tant to identify whether some of theitems
could be combined together to represent
aparticular construct. Based on past lit-
erature (Hingorani et a, 1998; Goodhue
and Thompson, 1995), eight constructs
wereidentified that included the 42 ques-
tionnaire items. Cronbach Alpha values
were computed for these constructs.
Thesevauesrangefrom0to 1 and avalue
close to 1 indicates that the items coa
lesced together well enough to represent
the construct. There are several opinions

on acceptable levels of Cronbach alphas.
For example, Nunnaly proposes an alpha
of 0.80 and higher, whereas Treacy sug-
gests a value of 0.7 or higher. The map-
ping of the constructs and the question-
nareitemsareshownin Table 1 and Teble 2.
The Cronbach indicesof reliability for
the constructs were as follows: (@) inter-
esting and exciting (alpha = .60), (b) im-
portant and valuable (alpha = .78), (c)
instructionally helpful (alpha=.77), (d)
relevant and useful (alpha=.84), (e) per-
ceived skill development (alpha = .74),
(f) self-reported learning (alpha = .83),
(9) intrinsic learning and motivation (al-
pha=.71), and (h) communication skills
(alpha = 1.0). The high value of the al-
phas assures us that the items under the
constructs could be averaged to measure
the constructs. Seven of the eight con-
structs had acceptable alpha values.

Constructs

Items

Interesting and Exciting

Exciting, Interesting, Lively, Colorful, Emotional,
Personal, Warm, Extraordinary

Important and Valuable Successful at bringing real-life problems to the session, Challenging,
Helpful in learning difficult concepts, Helpful in transferring theory to practice,

Helpful in providing a sense of accomplishment
Instructionally Helpful Clear, Easy to comprehend, Straightforward, Well organized, Sensitive, Humanizing

Relevant and useful Useful, Important, Meaningful, Relevant, Close

Table 1: Mapping of Constructs and Questionnaire Items for Evaluation |

4/1&2 January-June 2003 39



Constructs

Items

Perceived Skill Development

Self-Reported Learning

Intrinsic Learning and Motivation

Communication Skills

Identify, Integrate, Evaluate, Express, Interrelate, Solve

Improved understanding, Learned new concepts, Identify central issues,
Found connection between concepts and case, Identified various alternatives

to the problem

Discussed outside class, Did additional reading, Did thinking for myself

Improved oral communication skills, Improved written communication skills

Table 2: Mapping of Constructs and Questionnaire Iltems for Evaluation Il

Scaled values for the constructs were
computed by averaging the responses
across the items identified as best repre-
senting the constructs.

The means for the constructs consid-
ered in Evaluation | and those who had a
Cronbach Alphaabove 0.70 are reported
in Table 3, and the means for the con-
structs from Evaluation 1l are given in
Table 4. These means represent the stu-
dents’ reactions to the Chick-fil-A Case
Studly.

Given that the scoresfall on a5-point
continuum with a score of 5 representing
the highest possible response and a score
of 3 representing the midpoint, the means
are on the positive side of the continuum
for al eight constructs, indicating that the
students had a positive reaction to the
Chick-fil-A Case Study.

Table 3 shows that the students per-
ceived the case study to beimportant and
valuable, instructionally helpful, and rel-
evant and useful. Some of the comments
by the students reinforce this result:

e | got the most out of the video

clips. | was very impressed with the

research done on this study and found
it very interesting

e It was easy to use. It covered the

problem very well

e Good comparisons, excellent com-

pilation of information

e Straight-forward, easy to follow

« Everyone canidentify with Chick-

fil-A. It was good to see how tech-

nology was applied to solve a busi-
ness problem and the methodology
used to achieve the desired end state

e Well-organized and mapped out

» Thethorough explanationsand un-

ambiguous definitions for commonly

used terms were strengths.

Table 4 shows that the students per-

ceived limited improvement in perceived
skill development, self-reported learning,
intrinsic learning, and communication
skills. Although the means were above
3, they were not very far away from 3
indicating that the students did not see
much improvement in these areas. Some
of their comments reinforce this result:
* Thestrengths of the study are that
they try to see the problems at hand
in many different views and try to
come up with the best solution for
everything
* Thereading was very dull and the
“pages’ of the study didn’'t keep my
attention
» Boring for people that have some
knowledge of these types of systems
* Would haveliked to seeamorein-
depth comparison with benchmarks of
particular device options
e Multimedia was not applicable in
most cases, but gave the case study
“identities’
|t seemed to methat other options
were not even considered because of

a dominant business expectation of
how the problem would be solved
Thisresult might have happened since
the case study was included in alab ses-
sion along with two other assignments.
In addition, no lecture time was used to
explain the case study, analyze the oper-
ating system options, and integrate the
case study with the instructional materi-
als used in the class. Given the limited
amount of time provided to the case study,
it is interesting to see that the students
perceived that it wasimportant, valuable,
ingtructiondly helpful, relevant, and useful.
Given the results, there are plans to
further incorporate the case study in fu-
ture lectures. For example, the students
could be asked to design a HTML page
summarizing the problem presented in the
case study to add a video of the student
summarizing the problem to the HTML
page, to add atable comparing the differ-
ent alternatives, and to create a webpage
using framesto describe the analysis per-
formed on the case study, thereby provid-
ing areal-world link to the theories cov-

Important and Valuable Instructionally Helpful Relevant and Useful
(N=14) (N=14) (N=14)
3.7 3.8 3.8

Table 3: Means for Constructs in Evaluation |

Perceived Skill Self-Reported Intrinsic Learning | Communication
Development Learning and Motivation Skills
(N=13) (N=12) (N=12) (N=12)
3.3 3.3 31 31

Table 4: Means for Constructs in Evaluation Il
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ered in the first four lectures in this
course. Oncethe case study isintegrated
in such a manner in the course, the re-
sults of the evaluation might change.

Conclusions

At the time of this writing the
COMP2000 has been administered eight
times. Students' class evaluations have
been extremely encouraging and we have
started to introduce a multimedia case
study to this class. We observe the fol-
lowing:

1. Students are very much interested in
the “hands-on”, interactive and dynamic
typeof lecturewe have developed. Some
of them have expressed their interest in
bringing their own laptop computers in
class so they can work more effectively
with the lecturer.

2. Theself-paced courseweb siteallows
students to better prepare in advance for
the lectures and lab, to work at their own
pace on the lab assignments at home or
on campus. Due to a weak computer
background, some students need to attend
the scheduled lab sessions for more one
on onework session with thelab instruc-
tor.

3. Extra course exercises (not for extra
credit) for our more advanced students
who would like to explore more of the
subject matter aswell asfor studentswho
need more practice were successfully of-
fered via the course adaptive learning
web page. In thisway we try to keep a
balance between the goals of students
who havevastly different computer back-
grounds and professional course related
goals.

4. Even though the case study was in-
troduced to alimited extent in this class,
the data from the various aspects of the
course eva uation indicates that the case
study method of instruction, which incor-
porated varying aspects of technology, is
a worthwhile and beneficial method of
instruction for teaching a CSSE course.
The case study method of instruction ap-
peared to combine theory with practice
as well as encourage the use of higher-
order thinking skillswithin the students—
thetwo primary objectives of this particu-
lar case study.
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