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ABSTRACT: Today’s increasingly global econo-
my is changing the way businesses communi-
cate. Technology to facilitate business cormmu-
nications and operations continues to advance
and set the pace for these changing needs.
Educational institutions that are building to-
morrow's workforce should create opportuni-
ties for students where they can apply this
technology to future business needs. This paper
presents an inter-university project that pro-
vided practical experience to two groups of
students at two different universities. Through
information technology, both groups experi-
enced first-hand the value of computer tech-
nology and inherent problems with using
computer technology to solve problems over
great distances.

BACKGROUND

omputer Supported Collaborative Work
(CSCW) examines how communication
and groupware technologies can support dy-
namic collaboration in work groups over

. space and time constraints. [1, 2, 3, 4] Previ-

ous research in CSCW has focused on the
technical issues of developing software appli-
cations and interfaces that facilitate group
work [5], involving users in the development
of the end prodict [6], the importance of the
product interface [7, 8], and the social and
psychological aspects of collaborative com-
puting [9]. When correctly implemented,
CSCW can significantly improve the quality
of group work, whether between business
partners, between faculty colleagues, or be-
tween students. Unfortunately, while much of
the existing literature has focused on the role
of CSCW in business organizations, there are
few reports on the practical application of
CSCW in higher education. Considering the
fact that teday’s baccalaureate programs are
preparing future business leaders, much more
CSCW knowledge needs to be disseminated
to academicians. This paper presents the de-
tails of a second, improved implementation of
a CSCW project designed to provide students
with practical experience using computing
technologies for group tasks.

In 1992, an inter-university project was de-
signed to show two groups of students the
value of electronic communication across in-
ternational boundaries through hands-on
practice. The groups consisted of manufactur-
ing technology students at Purdue University

(PU) studying information technology and
computer science students at King Saud Uni-
versity (KSU) studying automata theory. [10]
Three to five students from PU were grouped
with one student from KSU, Both classes were
assigned different case studies applicable to
their specific fields of study. However, in or-
der to solve the business problem presented
in the case study, students had to communi-
cate with their remote partner(s) via electron-
ic mail.

The communication was forced not only
by the project requirement, but also by the
design of the case study itself. Much of the
knowledge needed to solve the case study ex-
isted at the partner school, and the only way
to retrieve it was to communicate with the
student(s) at the other school. This situation
is analogous to a business situation where crit-
ical, large-scale expertise exists at a distant
site. If the organization cannot afford to wait
the time required to transport the expertise to
where it is needed, and cannot afford the cost
of (or does not have access to) phone calls or
sending faxes, communicating electronically
may be a viable option. In the classroom situ-
ation, long-distance travel, long-distance
phone calls, and long-distance faxes were too
costly to be practical for students; however, alt
students could get Email accounts for free.
Furthermore, Email allowed for the timely ex-
change of information and provided built-in
logging of exchanged messages.

Original Project Objectives
The primary objective of the project for
the PU students was to show by personal ex-
perience the following benefits of electronic
communication to a global manufacturing
business: [11]
1) Messages sent by postal mail to/from
Saudi Arabia may take two to four weeks
{or longer), whereas messages sent by
Email reach their destination in seconds.
2} Electronic communication is much less
expensive (for the student) if the universi-
ty is a subscriber to Bitnet or Internet
(“free” Email compared to several dollars
to send electronic files via air mail).
3) As businesses internationalize their op-
erations, college graduates may be working
with people from different cultural back-
grounds more frequently. Email as an im-
personal medium emphasizes the messages
rather than the messenger, providing an
opportunity for students to focus on the
communication itself, regardless of cultural
similarities or differences.
4) As businesses downsize their operations,
key people may be in high demand, and
the need to communicate with these peo-
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ple will increase. Access to Email will pro-
vide a communication mechanism to reach
these important people and leave detailed
messages for their review.

5) In many business situations, one person
cannot solve a problem singularly, but
must work with other people with differ-
ent backgrounds and areas of expertise.
Email can provide a Computer Supported
Collaborative Work (CSCW) environment

for students to share and exchange ideas on

a group project. [12]
Original Project Findings

Both the students and instructors discov-
ered inherent problems applying this technol-
ogy on a global scale. During the early weeks
of the project, both groups were able to send
messages and receive replies with fairly good
turnaround. However, the PU students had
classes Monday through Friday, while the
KSU students had classes Saturday through
‘Wednesday. In addition, KSU students’ time
zone was eight hours ahead of the US group.
Thus, if a PU student sent an Email message
on Wednesday afternoon, the KSU partner
may not have read it until Saturday, and the
immediate reply would not be received by the
PU group until Monday -- five days after the
original message was sent.

To further complicate the schedule prob-
lems, the KSU students had a three-week reli-
gious holiday immediately after the one-week
spring break for the PU students. The written
report by the PU students was due two weeks
after the holiday period ended. The timing
was such that if the PU students did not get
their questions to the KSU partners in the
early weeks of the project, they may not have
had information to work with to complete
their case study on time.

Finally, the language forced by the medium
was English, which was the KSU students’
second language. For this reason, some mes-
sages were unclear and had to be further clar-
ified and re-sent. The schedule problems de-
scribed above emphasized rather than mini-
mized the language differences creating an-
other barrier for the PU students.

Driginat Project Benefits

Educators should recognize that learning
can occur even when uncontrolled or unfore-
seen problems arise. In the case of the US-
Saudi inter-university project, while the in-
tended project objectives were not complete-
ly realized, other important lessons were
learned. In fact, the project experience was
used as an example to illustrate these lessons
to the students: )

1. Having technology in place will not

guarantee success.
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2. Tolerance of conflicting cultures and lan-

guage barriers can affect success.

3. Better planning of (or anticipating ideal)

communication opportunities (accounting

for time and holiday differences) can affect
success.

4. Identifying problem causes can affect fu-

ture successes (through knowledge, there is

power).

From this experience, students would be
better prepared to anticipate problems in any
simnilar business situation in the future, result-
ing in a higher chance for success on the job.

REVISED PROJECT COMPONENTS

Before using the inter-university concept
again, the project was redesigned to minimize
the problems and realize the intended objec-
tives. When the project was implemented
again in 1994, PU and Virginia Common-

wealth University (VCU), two US universities )

separated by several states, were selected.
Both groups had similar work weeks (Monday
through Friday), holiday periods, subject mat-
ter content (information technology), and pri-
mary language {English). Preparatory exercis-
es to introduce the concepts, terminology, and
technology were developed. After the funda-
mental concepts were understood, two group
projects were assigned to provide CSCW ex-
perience. The first project was designed such
that the large scale expertise needed to solve
the problem at each site existed at the remote
school. The second project had students from
both schools assigned to one of six CSCW
teams working on the same problem.

Course Structures and Descriptions

PU students met three times per week in
two 50-minute lectures and one 110-minute
lab. VCU students met twice per week in two
75-minute lectures. Both classes had access to
lab facilities to send and receive Email outside
of scheduled class meetings. The level of in-
struction introducing students to Email and
the Internet varied somewhat, due primarily
to the differences in course structures,

PU students, as described earlier, were all
manufacturing technology students in their
junior or senior yeat. Their interdisciplinary
program required three classes from the Infor-
mation Systems Deparlment, concluding with
this information technology course. VCU stu-
dents were business majors in their junior
year. Regardless of their specific field of study
(e.g., accounting, finance, real estate, etc.)
within the business school, this is a required
core course,

Project Changes

The assignment itself was significantly

changed from the original, international pro-

ject, but the need to contact the partners at
the other school remained. Students at PU
completed three preparatory assignments 1]
to introduce them to the terminology and
concepts of Email and the Internet, and 2) to
gain practice using the Email system (see
" Preparatory Exercises section). Students at
VCU were provided with reference materials
on the same subject and the third Email prac-
tice assignment, Both groups of students also
" completed a survey.

Preliminary Email Survey

In order to more accurately assess the over-
all background of the students in both cours-
es, an anonymous 35-question survey of their
past computing experiences and attitudes was
administered at the start of the project. 50
students completed the survey, 17 from PU
and 33 from VCU. The tables in the following
sections summuarize the results. (A copy of the
survey instrument may be requested from the
authors.)
Student Detmographics

Tables 1-3 summarize the demographics of
the students in both courses. Based upon the
results, the majority of students were upper-
classmen, at least 21 years old, and main-
tained at least a C average.
Student Literacy Levels & Altitudes

Table 1: Classification

FEESAIMEON ... ovevee e nesae e ensririnns
SOPNOMOLE veevvrireriercsemereasnianireinens
771100 ST .
Y1111 SO PP

Table 2: Age Group

Tahle 3: GPA (4.0 scale)
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Tahle 4: Prior Background

_ un.' astion

" |"Ffave you ever taken a class or received formal training on computers? 43 6

Have you ever taken a clags or recelved formal training in

{data) communications or networking? 6 42
Prior o this class, have you ever used an electronic mail package? 25 25
If you have used glectrorile mail, did you send Email outside your

school or company? ’ 14 18
Prior to this class, have you ever used the Internet? 14 34
Have you ever used the Internet to participate in discussion groups? 4 28
Have you ever used the Internet to access newsgroups? 10 21

class asslgnments?

In order to assess the students' self-per-
ceived electronic communication literacy lev-
els, several questions about their past experi-
ence with various technologies were included
on the survey (see Table 4). For some tech-
nologies, an additional question regarding fre-
quency of use was asked. Periods included
D=daily, W=weekly, M=monthly, I=infre-
quently, and N=never {see Table 5). Based
upon the survey, although 86% had prior ex-
perience using computers and 50% had used
an electronic mail package, only 28% had pri-
ot experience sending Email outside of their
local environment or accessing the Internet.
This suggested a need to provide appropriate
reference materials or introductory assign-
ments,

Questions to gauge the students’ incoming
attitudes regarding the usefulness of comput-
ers, Email, and the Internet were also included
on the survey instrument, Categories included
C=crucial, V=very useful, S=somewhat use-
ful, M=minimally useful, and N=not at all
useful {see Table 6). It is interesting to note
that aithough 50% did not have prior experi-
ence using Email, nearly everyone (96%) felt
that it would be important to their future ca-
reer success (rated usefulness as somewhat
useful or higher). Likewise, 68% had no prior
experience with the Internet, yet 78% felt it
would be important to their career success.

In addition, students were asked to state
which medium they preferred to use in order
to complete a task. From the responses, 15
preferred the computer, 6 preferred a manual
method, and 29 preferred a combination of
the two. This suggests that nearly all of the
students were quite comfortable using the
computer as a tool by itself or in conjunction
with manual methods.

Preparatory Exercises
Before assigning the first project to the stu-
dents, three preparatory exercises were devel-

JOURNAL OF INFORMATION SYSTEMS EDUCATION  Fall 1995

Have y6u ever used the Internet to conduct research for

oped to introduce students to Email, the In-
ternet, and other related material. PU stu-
dents were given all three exercises, while
VCU students, who had no formal lab meet-
ing, were given only the third exercise.
Article Summaries

The goal of the first exercise was to intro-
duce students to common Email/Internet ter-
minology in as non-threatening a manner as
possible. Thirough sheer serendipity, three arti-
cles related to the project topic appeared in
the campus newspaper during the first week

- of the semester. [13, 14, 13] Time magazine

also ran a cover story on the Internet. [16]
The newspaper articles were distributed to
the students along with their first exercise.
Their task was to research and summarize the
three newspaper articles plus another recent
article relating to electronic communication.
The Time article was referenced to help them

& 23] After completing this exercise, students

were more confident about using Email or ac-
cessing the Internet. They also asked more

. questions on related topics, like flaming, su-
. perhighway, etc., which appeared in the arti-

cles.

= Graphical Presentations

The second preparatory electronic com-
munication exercise applied the results of the
article summary exercise to a mock problem
using a popular presentation package. Stu-
dents were given a short business scenario de-
scribing a request from an immediate supervi-

E sor to develop a presentation on the value of
| the Internet to the organization. Although the

focus of the lab was to provide an introduc-
tion' to the presentation tool, the backdrop of
the business problem provided a smooth tran-
sition from researching the Internet to pre-
dicting its usefulness to business, Most stu-
dents were quite creative in developing pre- '
sentation slides which conveyed, through
words and suitable pictures, how an organiza-
tion could effectively use the Internet.
Setting Up Accounts and Sending Fmail

Students actually “logged in” to their com-
puter accounts for the first time as part of the
third preparatory exercise. The instructor dis-
tributed account user ids and passwords and
pravided vocal instructions to prepare their
accounts for using Email, The preparatory
steps included the following:

1} Modifying login script so desired short

cut keys could be used and so the output

was directed to the most conveniently-

located printer.

2) Building a nicknames or alias file that

“ 68% had no prior experience with the
Internet, yet 78% felt it would be important
to their career success.”

get started. Although some students opted to
use the Time article, most students found
many other articles. [17, 18, 19, 20, 21, 22,

sﬁrvély)' ﬂuéstlon a

included all students on the same team at
both schools, both instructors, and distrib-
ution lists for the local group, remote

from home)?

How often do you use a communications package
(ex: using modem software to dial-up a University system

How frequently have you used an electronic mail package?- 121 7] 26|23

How frequently have you accessed the internet?

709133
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group, and instructors, This step eliminated

the need to remember cryptic Email ad-

dresses by assigning descriptive nicknames
or aliases to them.

3) Designing a signature file to be append-

ed automatically to any outgoing Email

message.

4) Practicing use of the system editor and

commands to accomplish specific func-

tions on the system being used.

After the preparatory steps were comp_let-
ed, each student was asked to send mail to the
local group, the remote group, and both in-
structors. At some point before the next
meeting, they were to have read all of the
mail and saved it for documentation purposes.

First Group Project

When the preparatory exercises were com-
pleted, the first group project was distributed.
The design of the assignment was such that
PU students and VCU students had different,
but related tasks which could not be accom-
plished without input from their remote part-
ners. Both groups would give a quality
resource rating to their remote partners and
group contribution rating to their local part-
nets. Each student’s final grade was based on
the local group’s report grade, the quality of
the Email exchange, the individual student’s
group contribution rating, and the individual
student’s remote quality resource rating. To
evaluate the quality of the communication,

Table §: Students’ Attitudes on Usefulness

ﬂ..

One of the greatest challenges all students
face during job hunting is defining exactly
what skills they have and what job markets
are most suitable to their background and ca-
reer goals. Once they know what their career
options are, they have to convince other tech-
nical and non-technical people that they are
the ideal candidate for a desired position. This
first group project provided all students with
an excellent opportunity to gain practice in
both areas. Thus, the students not only experi-
enced using Email to complete a major course
assignment, but also practiced defining their
career goals and explaining their background

“One of the greatest challenges all students
face during job hunting is defining exactly
what skills they have...”

each instructor considered not only the
amount of messages exchanged across the two
sides, but also the questions asked and the in-
formation provided. '

Case Scenario

The scenario for both groups was a gradu-
ating senior named Sam majoring in the same
subject as the local group. The goal of the
group was to help Sam locate a job in the re-
mote area. In order to find out about job op-
portunities in the remote area, the local group
had to use Email to educate their remote
partners about Sam'’s career goals, to ask ques-
tions of their remote partners about job op-
portunities, and to work with their remote
partners in proposing the best course of action
for Sam. {A copy of the assignment may be
requested from the authors.)

Career Relevancy
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to non-technical people who directly impact-
ed their future careers (in the mock situa-
tion).
Second Group Project

After the first project was completed, the
second group project was distributed. While
the first project had the local and remote
groups working on separate problems and
providing resource information for their part-
ners, the second assignment required both
groups to work together to jointly create a
single solution. The amount of work involved
in the four weeks allotted for the project
forced each group to subdivide the research
and report writing tasks among its members.

- Furthermore, the requirements mandated that

the results be consolidated into a single report
with additional analysis to be completed
jointly. While the focus of the first task was

Survey Question C| v| §|M
How useful do you belisve Email might be o you in your

personal/family life? 0| 20]|13]|16
How useful do you believe Email might be to you during

the remainder of your academic career? 7120016 7
How useful do you believe Email might be to you in your .

future career? 6 |30]12; 2
How useful do you believe the Internet might be to you in

your personal/family life? 1 92112
How useful do you believe the Internet might be to you

during the remainder of your academic career? 3 [1913]10
How useful do you believe the Internet might be to you

in your future career? ' 1121(17] 8

exchanging messages through Email, the fo-
cus of this task was on analyzing the electron-
ic medium as a research tool and as a collabo-
rative tool, o
Project Description

The assignment itself was a variation of the
Internet Treasure Hunt that can be found on
the Internet. To customize the hunt for the
student hunters, the instructors navigated the
Internet several weeks prior to the distribu-
tion of the assignment, searching for facts rel-
evant to their respective classes. The paths
used to find the information were recorded to
be used as grading keys. Next, questions were
developed which required students to navi-
gate the Internet to locate the answers. Stu-
dents were required to submit the navigation
path, along with the actual answer, to all of
the questions. The final report also required a
brief user’s guide on navigating the Internet as
well as the group's evaluation of the Intérnet
in conducting research and completing a
group project. Although there are excellent
tools for navigating the Internet to access de-
sired information, the only tools available to
the students through the assigned computer
accounts were electronic rmail and a character-
based gopher system to access other Internet
sources.
Project Evaluation

Although the actual treasure hunt game is
a competition, this assignment had fixed cri-
teria for assigning grades, The report grade,
the quality of the Email exchange and Inter-
net navigation, and the individual student’s
group contribution rating would be used to
determine a final project grade. To provide ad-
ditional incentives for excellence, token prizes
were awarded to students for recognition of
unique accomplishments in completing the
project,
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CONCLUSION
~." The design of the inter-university project
* was meant to provide hands-on practice using

" the technology in a realistic, group setting.

' The preparatory exercises built the necessary
foundation for success, while the two group
projects reinforced the course objectives
through experience. Both groups of students
received the project well and informally ex-
pressed approval of the project. The students
also expressed appreciation for the “hands-on”
real-life experience of collaborating with geo-
graphically dispersed peers.

Additional modifications of this project are
being planned for future implementations.
The on-going design goal is to build a set of
assignments that meet the stated objectives of
the original project implementation, regard-
less of the background of the two groups
brought together. Other academicians inter-
ested in implementing this project at their ed-
ucational institutions should consider the fol-
lowing guidelines:

Research about the available tools to access
Internet resources. A minimum of electronic
mail and a character-based gopher system is
required. Automatic logging of messages
should be included with the email system.

Find a colleague at a remote site who has
access to similar tools and can provide similar
access to students, and has the desire to work
on a joint Internet project.

Develop a research assignment where the
knowledge cannot be found easily through lo-
cal sources, but which the partner institution
can provide quickly and conveniently. Gener-
ally, specifying characteristics that take the
unique geographic location or cultural orien-
tation of the partner school into account work
well.

Ceonsider each school’s schedule so that
each side has sufficient time to pose ques-
tions, send responses, and analyze responses,
without interference from holidays/break pe-
tiods.

Establish standards for minimum (expect-
ed) communication (number and quality)
within groups, particularly with remote part-
ners.

Design additional preparatory exercises to
provide students with a stronger foundation
on the use of the communications technology,
and deliver these exercises several weeks prior
to the group assignments.

By providing practical CSCW experience
to students, instructors can help them realize
the unique and important benefits of collabo-
rative work. Through this experience, today’s
students will be better prepared for the global
communication needs of future businesses.
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