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Abstract

This paper outlines and presentsthe
findings of an experiment that was
performed using virtual teams. Two
classes—oneat L ouisiana State Uni-
versity and one at Auburn Univer-
sity —were divided up into face-to-
face teams and virtual teams. The
virtual teams had members from
both schools, and the members used
information technology to preparea

write-up and a presentation by ana-
lyzing the Chick-Fil-A case study.
The authors spent a class period
teaching students how to use a vir-
tual meeting tool, Microsoft®
NetMeeting. The goals of the experi-
ment included comparing virtual
team performance with face-to-face
teams, the time spent on the project
by both types of teams, team mem-
bers' understanding of the purpose
and mission, and team members sat-

isfaction with their experience. The
results indicate that face-to-face
teams were more successful in all
areas. The paper provides recom-
mendations on how to run virtual
teamsinthefuture. Additionally, the
paper explains what a virtual team
is and provides examples of virtual
teams, the effectiveness of virtual
teams, and the criteria to measure
success of teamworking.

1. Introduction

1.1. Goals of the experiment

Virtual teams that include members
from different cities and countries have
become commonplace in the business
world in solving problemsand coming up
with innovative designs. With the use of
virtual teams on the rise, many questions
arise about the effectiveness of virtual
teams. The questions appear in Table 1
below.

An experiment was run concurrently
in a senior level course at Auburn Uni-
versity and Louisiana State University in
order to answer the above questions. This
paper describes the experiment used to

answer the above questions and the re-
sults from the experiment.

1.2. Definitions of the experiment
Thefollowing definitions apply to the
information presented in this paper:

o Virtual team: A virtual team is a
“group of people organized to col-
laborate with each other towards a
common goal whilelocated at two or
more work sites distant from one an-
other” (“Virtual Teams,” 2001). The
virtual teamsin this experiment were
composed of Louisiana State Univer-
sity and Auburn University students
working together on the Chick-Fil-A
case study using technol ogies such as

Table 1. Goals of the Experiment

Do virtual teams perform better or worse than face-to-face teams?

face teams?

Do members of virtual teams spend more or |less time than members of face-to-

team members?

Do members of virtual teams have a harder or easier time getting connected to

Do members of virtual teams understand the mission and purpose of the project
better or worse than face-to-face team members?

face-to-face team members?

Are virtual team members more or less satisfied with their experience than

telephone, chat, instant message, and
email to communicate.

* Face-to-face team: A face-to-face
team is a group of people organized
to collaborate with each other towards
a common goal while meeting in the
samelocation. Theface-to-faceteams
in this experiment were composed of
either LSU or Auburn students work-
ing together on the Chick-Fil-A case
study using mostly face-to-face meet-
ings to communicate.

2. Literature review

2.1 Examplesof Virtual Teamsin I n-
dustry

Many large companies are using Vvir-
tual teams, including Shell Oil, Sun
Microsystems, and Motorola. NCR suc-
cessfully used virtual teams to turn the
company around. Using videocon-
ferences, team members from different
continents met to virtually design and
complete NCR’s computer systemin less
than eleven months (Lipnack, 1999).

A great example of aproject that used
virtual teamsisBoeing's 777.

At the start of its 777 project, Boeing

brought members of the design team

from dozens of countries to Everett,

WA, providing them with opportuni-

ties to work together. From a practi-

cal point of view, for a period of 18
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months, they learned how to function
within the company’s project manage-
ment system. The shared experiences
also developed alevel of trust between
team membersthat |ater enabled them
to overcome the obstacles inevitably
raised by their separation. Linked by
anetwork of 1,700 workstations that
spanned more than adozen countries,

the 777 was launched in 5 years -30

to 40 percent faster than comparable

paper- based designs. The plane also
boasted 33 percent greater fuel effi-
ciency than the 747, and cost 25 per-

cent less (Kezshom, 2000).

Without information technology, the de-
velopment of the 777 probably would not
have been as successful. One indication
of how much the team members depended
on information technology is that ap-
proximately one and a half billion bytes
of data were transmitted on the network
(Snyder et al, 1998).

Another industry that takes advantage
of wvirtual teams is medicine.
Telemedicine is the “use of information
technology and telecommunications to
deliver health-care services, with an em-
phasis on reaching medically underserved
communities” (Anderson, 2000). Some
examples of telemedicine are putting
cameras in ambulances, emergency
rooms, and examining rooms so doctors
can view procedures away from the scene.
In Louisiana, where the accident mortal-
ity rateis 1.5 times greater in rural areas,
city doctors advice rural doctors using
CAT scans, x-rays, and more. “ Rural doc-
tors are often short-staffed, are not asfa-
miliar with some symptoms and lack so-
phisticated technology to quickly diag-
nose certain illnesses” (“Grants,” 1998).
A network has also been created for rural
healthcare providers (“ $500,000,” 1999).
Telehealth units are used to monitor pa-
tients from another location. Although
nurses still visit the patients periodically,
thetelehealth units provide more frequent
check-ups, decreased visits to hospitals
and emergency rooms, decreased travel
time, and decreased costs for the visits
(Anderson, 2000).

2.2 Examplesof Distance Education

Industry isnot the only areausing vir-
tual teams for project benefits. During
2001, over one million students are en-

rolled in college-level classes virtually.
The classes use many of the same tech-
niques as industries to provide what is
known as “distance learning.” Distance
learning is growing at such a rapid rate
that over two million people are expected
to take classesvirtually by 2002, and 87%
of colleges and universities are antici-
pated to have someform of distancelearn-
ing by 2004. The majority of the classes
offered are business and computer tech-
nology classes, and nearly two-thirds of
all classes are at the undergraduate level.
Although many classes are offered, only
thirteen institutions offer degree pro-
grams. Perhaps the most famous and
widespread of these is the University of
Phoenix Online. With over 16,000 stu-
dentsenrolled and 2,000 degrees awarded
to date, Phoenix isthe pioneer in distance
learning (“University,” 2001).

2.3 Effectiveness of Virtual Teams
Wayne Cascio summarizes the advan-
tages of virtual teams in his article that
appeared in The Academy of Management
Executive. He outlines six advantages to
virtual teamsand citesexamplesfor each
(Cascio 2000).
eIncreased productivity -IBM gained
15 to 40 percent, while US West
gained as much as 40 percent in pro-
ductivity.
*Reduced real estate costs -IBM
eliminated officesthat are not needed
and this saved 40 to 60 percent per
work site.
eHigher profits for the company -
Hewlett-Packard moved all sales-
peopleto virtual workplacesand thus
doubled revenue.
Better customer service -Employees
with Anderson Consulting that had
virtual workplaces spent 25 percent
more time in person with customers.
eImproved access to global markets -
John Brown Engineersand Construc-
tors used virtual teams and thus was
able to work globally with clients.
*Environmental benefits -At Georgia
Power, virtual teams had reduced an-
nual commuting miles by nearly one
million miles, thus reducing automo-
bile emissions by almost 35,000
pounds.

Although the advantages and success
stories of virtual teamsis evident, nearly

fifty percent of all virtual teams fail to
achieve their goals (“Virtual Teams,”
2001). Many academic studies have
been done in the field of distant educa-
tion and its effectiveness. Reviewsindi-
cate that there are two major problems
with distance education, a high dropout
rate (Bernard and Amundsen, 1989) and
the low quality of learning success
(Abrami and Bures, 1996). These prob-
lems are most likely to stem from lack of
class participation, but very littleresearch
has been done in this area (Webster and
Hackley, 1997).

Although there are problems, arecent
review of research comparing the effec-
tiveness of distancelearning and face-to-
face learning indicates that there islittle
or no difference between the two learn-
ing techniques (Wetzel, Radtke, and
Stern, 1994). It wasalso found that there
islittle difference in the effectiveness of
interactive distance learning using
videoconferencing and face-to-face
(Storck and Sproull, 1995). Another
study found that there is little difference
inacourse using only face-to-facelearn-
ing versus face-to-face learning with an
onlineoption. Inthisstudy aconcernwas
raised that students who are not familiar
with computers and/or own a computer
are at adisadvantagein distance learning
(Callins, Dellana, and West, 2000). This
has implications that a sector of the stu-
dent population is cut off from distance
learning due to class status.

2.4 Criteria and Personality Traits
of a Successful Virtual Team

Much of the success of virtual teams
depends on the information technology
infrastructure, but “technology cannot
substitute for the rel ationships that foster
trust” (Kezsbom, 2000). Quite simply, the
most important aspect of asuccessful vir-
tual team is building trust between the
members. Any team that does not have
confidence, faith, and reliance on other
team members is sure to have problems.
Much of the reason for failure in virtual
teams is because of the struggle to build
trust and relationships across different
time zones, cultural gaps, and geographic
distances. The solution to thisproblemis
to bring the team members face-to-face
at the beginning of the project to build
trust (Dash, 2001).
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There are three other keys to a suc-
cessful virtual team. They are:
*Purpose
The purposeisthe gluethat holdsthevir-
tual team together. Like any group
project, a virtual team must have com-
mon objectives and goals they are work-
ing towards (Lipnack, 1999). Purposeis
generally hard to understand when ateam
is not working face-to-face. For thisrea-
son, it is often worth the high costs in-
volved in setting up face-to-face meetings
at the beginning of the project in order to
resolve conflicts on the purpose of the
project (Kezsbom, 2000).

*Accountability

This can be achieved with personal inter-
action or virtually. Virtual teams perhaps
hold team members more accountable
than face-to-face teams because more
communication is required during the
project (Kezsbom, 2000).

eI nter dependence

All members of ateam have to feel like
they are contributing to the purpose of the
team. Each member should feel a sense
of being part of the team. This interde-
pendenceisreliant onthreefactors. First,
the team must have friendly interaction
and personal contact. Secondly, the mem-
bers should focuson developinga“ Third
Way” for the team. This term is a new
micro culture for virtual teams in which
theteam isnot dominated by one culture,
person, idea, function, or location (“Vir-
tual,” 2001). The final factor in creating
interdependenceiseffectiveleadership on
the part of all team members. Members
should all possess|eadership abilitiesand
“requireindependent action, such aspro-
active discussion initiated by team mem-
bers’ (Alexander, 2000). For this reason
it is not recommended that new employ-
ees or employees in new positions be
placed on avirtual team (Cascio, 2000).

3. Methodology

Given theimportance of virtual teams
in industries and the lack of research on
how effective they are in solving com-
plex problems, an experiment was de-
signed to answer the research questions
shown in Table 1.

3.1 Subjects
In order to perform the experiment,
students from two classes at Auburn and

L SU worked together in solving a com-
mon problem — a case study. Auburn
University’sMNGT 4850 class, made up
of 28 students, and LSU’s ISDS 3100
class, made up of 67 students, wasdivided
into virtual teams and face-to-faceteams.
The total number of students participat-
ing was 96. The students were almost
entirely between the ages of 19 and 25.
The Auburn class was divided into three
face-to-face teams composed of four stu-
dentsin each team, and eight virtual teams
made up of two students in each team.
The LSU class was divided into twelve
face-to-face teams with four students in
each team, and eight virtual teams made
up of two studentsthat joined the Auburn
virtual teams. These eight virtual teams
worked on the team project together but
from different geographiclocations. This
set up allowed for atotal of fifteen face-
to-faceteamsand eight virtual teams. The
instructorsdivided the studentsinto face-
to-face and virtual teams randomly.

3.2 Apparatus and Procedure

The virtual and face-to-face teams
used the Chick-Fil-A case study in the
experiment (Raju and Sankar, 2001). In
the Chick-Fil-A case study, studentswere
asked to analyze aproposed changein the
current Point of Sale (POS) terminalsthat
were being used in the Chick-Fil-A fran-
chise restaurants. Restaurants were run-
ning an EPROM system on a DOS plat-
form. Chick-Fil-A executives saw an
opportunity to update the entire POS sys-
tem based on either Windows® CE or
Window® NT. Students were asked to
come up with recommendations for
Chick-Fil-A by playing the role of CIO
or consultant. The teams were assigned
the following roles:

*Defend the recommendation to

implement theintelligent POS system

by identifying the criteria for select-

ing the software, hardware, and net-
work.

*Defend the recommendation to
implement the thin POS system by
identifying the criteria for selecting
the software, hardware, and network.
*As a consultant, discuss the process
used by Chick-Fil-A inanalyzing, de-
signing, and choosing the POS sys-
tem. Critique and suggest ways of
improving this process.

*Play the role of Jon Bridges (CIO)
and choose a system to be imple-
mented within Chick-Fil-A. List the
criteria that you used to choose the
system and how the proposals
matched the criteria.

The assignment date and due dates
were as follows:

Theteamsresearched the specific sys-
tem and then presented their findings in
formal class presentations using
Microsoft® PowerPoint and also wrote a
report. The teams were responsible for
keeping an accurate ledger of the time
spent on the project, including all time
spent inmeetings (real or virtual), discus-
sion (chat rooms, telephone, etc.), and
using any other communications such as
email. The face-to-face teamswere able
to use technologies like email and tele-
phone, but more importantly were able
to meet face-to-face.

Thevirtual teamsrelied on collabora-
tive technologiesto meet. Studentswere
shown a presentation on Microsoft
NetMeeting® 3.01 and given access to
thissoftware. This presentation was per-
formed in both classes and included a
presentation on virtual teams; then the
different features of NetMeeting were
displayed, including chat, file sharing, file
transferring, and videoconferencing.
Additionally, a website was developed
that explained how to use NetM eeting and
showed links for downloading the soft-

Table 2. Assignment Dates

Function Auburn date LSU date
Assigned each group February 1, 2002 February 6, 2002
specific task
Groups presented February 14, 2002 February 27, 2002
Groups presented February 19, 2002 March 4, 2002
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ware and support services.

A posttest questionnaire using afive-
point scale was given to al students so
that the effectiveness of the face-to-face
and virtual team groups could be com-
pared. Theledgersfrom the groupswere
used to compare the time spent on the
project. Additionally, the groupsreceived
agradefrom their respective professor for
a presentation using Microsoft
PowerPoaint.

4. RESULTS AND
DISCUSSION

4.1 Do virtual teams perform bet-
ter or worse than face-to-face
teams?

To answer thefirst research question,
the following survey questionson a1 to
5 Likert scale were used with 1 being the
least favorable and 5 being the most fa-
vorable.:

*Overall, my current team is very ef-

fective (actual performance versus

best possible).

*Overall, my current team is very ef-

ficient (actual performance within

limited time period).

*Average number of minutes spent on

project per team.

The results are shown in Table 3. The
above results indicate that face-to-face
teams performed slightly better than vir-
tual teams, with face-to-face team mem-
bersrating effectiveness at 4.22 and effi-
ciency at 4.31 while virtual team mem-
bersrated the same categoriesat 3.97 and
4.10 respectively. Although the face-to-
face team performance was rated alittle
better, the five-point scale used in the
questionnaire still shows that the virtual
team members rated performance at a
high level. Yet there were students who
were not satisfied with performance as
indicated by the e-journals. One student
had this to say:
My virtual team was not effective. |
think thelevel of technology makesa
difference. | asked LSU if they
wanted to use cameras, and they said,
“No, let’sjust use Instant Messenger
(IM).”

4.2 Do members of virtual teams
spend moreor lesstimethan mem-
bersof traditional teams?

Table 3. Research Question 1

Virtual Team Face-to-Face
n=53 n=46
Goal or objective Criteria Mean (S.D.) Mean (S.D.)
Do virtual teams perform | -Effectiveness 3.97 (.9081) 4.22 (.8496)
better or worse than -Efficiency 4.10 (.9081) 4.31 (.8496)
face-to-face teams? -Average 341.25 291.75
minutes/team

To answer the second research ques-
tion, the following survey question was
used:

*Average number of minutes spent on

project per team.

As shown in Table 4, face-to-face teams
spent less time than virtual teams, with
face-to-face team members spending an
average of 291.75 minutes on the project
and virtual teams spending an average of
341.25 minutes on the project.

4.3 Do members of virtual teams
haveaharder or easier timegetting
connected to team members than
face-to-face teams?
To answer the third research question,
thefollowing survey questionswere used:
e| felt that | was really part of our
team.
*My current team members effec-
tively communicate thoughts and
ideas.
«Conflicts anong team members are
usually resolved effectively and posi-
tively.
*The percentage of missing members
for each meeting.
«Team members had a strong sense of
belonging to the team.

Asshownin Table 5 on the next page,
connection between team members was
higher among face-to-face team mem-
bers. Face-to-face team members rated
“feeling part of the team” at 4.14 while

virtual teams rated it at 3.12. Face-to-
face team members rated the remaining
guestions — team communications, con-
flict resolution, and sense of belonging —
higher than virtual teams as well. Per-
haps asource of thisdifferenceisthevast
variancein team attendance. Face-to-face
team members only missed 20 percent of
meetings, while virtual team members
missed nearly half of all meetings at 46
percent. One problem with virtual teams
was that team members had to meet from
425 milesaway. Great effortswere made
to introduce the students to a technology
that could be used to communicate with
team members at a distance, yet not one
virtual team used Microsoft®
NetMeeting. Instead, students used tech-
nologieslike email, telephone, and instant
messaging. Half of the groupsused AOL
instant messenger. Additionally, two
video cameraswere availablefor students
to use so that videoconferences could be
held between LSU and Auburn, yet no
students used the cameras. Perhaps the
low quality of the video conferencing
deterred students from using these tech-
nologies. The problem with virtual team
absences and team connection was indi-
cated in student e-journals as well.

My Auburn partner was a huge help

with the project. Thevirtual partners

were basically non-existent.

Qur virtual-colleagues at L SU were

alittle difficult to contact, but it was

definitely alearning experience.

Table 4. Research Question 2

teams spend more or less | /team
time than members of

face-to-face teams?

Virtual Team Face-to-Face
n=53 n=46
Goal or objective Criteria Mean Mean
Do members of virtual -Average minutes 341.25 291.75
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Table 5. Research Question 3

Virtual Team | Face-to-Face
n=53 n=46
Goal or objective Criteria Mean (S.D.)| Mean (S.D.)
Do members of virtual teams| -Felt part of team 3.12(.1331) | 4.14 (.3770)
have a harder or easier time |-Team member 3.93(.9508) | 4.09 (.9451)
getting connected to team communications
members? -Conflict resolution | 3.97 (.9081) | 4.13 (.8496)
-Missing meeting % 46% 20%
-Sense of belonging | 3.28 (.8701) | 3.97 (.9350)

Table 6. Research Question 4

Virtual Team | Face-to-Face
n=53 n=46
Goal or objective Criteria Mean (S.D.) | Mean (S.D.)

Do members of virtual teams| -Understand mission | 2.81 (.7173) | 4.00 (.7326)
understand the missionand | of team
purpose of the project better |-Understand purpose | 2.78 (.7173) | 3.92 (.7326)
than face-to-face team of each meeting
members?

4.4 Do members of virtual teams
understand the mission and pur-
pose of the project better than tra-
ditional team member s?

To answer the fourth research ques-
tion, thefollowing survey questionswere
used:

eFace-to-face/virtual team members

can easily understand the mission of

the team.

eltiseasy for face-to-face/virtual team

members to understand the purpose

of each meeting.

The results are shown in Table 6 at
left. It shows that members of face-to-
faceteamshad afar better understanding
of mission and purposethan virtual teams.
Face-to-face team studentsrated mission
and purpose understanding at 4.00 and
3.92 respectively, while virtual team
members averaged 2.81 and 2.78. These
statistics show that the virtual team mem-
bers did not communicate that well. Ab-
sences certainly affected team connection,
as did the different due dates between
L SU and Auburn classes as observed by
an LSU student.

«| think the entire concept [of virtua

teams] is pretty neat; however, better

synchronization of due dates would
be extremely helpful - the conflict in

due dates sometimes makes other
members more motivated to get the
project done ‘early,” as theirs is due
before half of the team’s project is
due. Therefore, the brunt of the work
would be more equally distributed if
the due dates correlated.
Thedifferent due dateswere continuously
noted by the students as causing serious
problems in communications between
LSU and Auburnteams. TheMardi Gras
holiday that gave L SU students off classes
during the middle of the project also
caused troublein virtual team communi-
cations. Inreviewing students' comments
and discussion, studentsfrom each school
placed the blame on the other team mem-
bersfor the failuresin virtual teams.
As aforementioned, one of the major
determinants in the success of teams and
especially virtual teams is having a spe-

cific purpose. The LSU students had no
immediate purpose or reason for contact-
ing Auburn students and vice versa; per-
hapsthisiswhy the virtual teamsdid not
connect at the same level asface-to-face
teams. In order to be successful, virtual
teams should feel an absolute need to
contact al partiesof theteam. The Chick-
Fil-A case study assignment was not ar-
ranged in thisway though, asit was quite
easy for team members to complete the
presentation without ever having spoken
with other school members.

4. 5Arevirtual team membersmore
satisfied with their experiencethan
face-to-face team member s?
Toanswer thefinal research question,
thefollowing survey questionswere used:
eFace-to-facelvirtual team members
treasure meeting opportunities more
than virtual/face-to-face team mem-
bers do.
«|f | had achanceto do the samework
again, | would rather join a virtual/
face-to-face team.
*Overadl, the quality of my face-to-
face/virtual team’s interaction was
high.

As shown in Table 7,below, the most
compelling statistic is that face-to-face
team members had ahigh overall experi-
ence (4.12) and did not want to work in
virtual teams (2.31), while virtual teams
had a much lower overall experience
(2.87) and indicated that they would
rather work in face-to-face teams in the
future (3.75). Students’ comments in-
cluded:

el redlly did not carefor virtual teams.
el would just rather be in a group of
four people here because it is easier
to meet and work on the project. Also,
the group of four is at an advantage
during the presentation because they
have more members participating.

Table 7. Research Question 5

Virtual Team F2F
n=53 n=46
Goal or objective Criteria Mean (S.D.) | Mean(S.D.)
Arevirtual team members | -Treasure meeting 3.31(.3923) | 3.22(.6857)
more satisfied with their -Rather be in other 3.75(.1331)| 2.31(.3770)
experience than face-to-face | type
team members? -Overall quality 2.87 (.8093) | 4.12(.9446)
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ol feel like I'll have to use virtual
teams in my job, and | would really
liketo doit.

As aforementioned the face-to-face
team members perceived their perfor-
mance as better than virtual team perfor-
mance. Professorsoftentimeshaveahard
time getting students to meet in face-to-
face groups; imagine how hard that be-
comes when teams must meet from over
four hundred miles away. One instruc-
tor said that he thought the experiment
using virtual teams went wonderful and
that he could see the excitement in his
students. Another instructor, on the other
hand, felt that although the studentsdid a
nicejobintheir presentationsthe students
invirtual teamswere not pleased with the
experience.

5. CONCLUSIONS

Virtual teams have become an effec-
tive way to save on time and money and
many businesses use them in daily op-
erations. But in order for virtual teams
to be successful, team members must un-
derstand the purpose and mission of the
project, feel likethey are part of theteam,
and be held accountable for their work.
Additionally, exact details must be
worked out before the project begins, in-
cluding due dates and technologies to be
used. This study showed that virtual
teams have a lot of potential, but take a
great deal more planning and initial ef-
fort to perform at the levels of face-to-
face teams.
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