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The virtual industrial/organizational
psychology class: Learning and teaching

in cyberspace in three iterations

DONALD A. HANTULA
Temple University, Philadelphia, Pennsylvania

The virtual industrial/organizational psychology course is an asynchronous, discussion-based under
graduate class that exists on the Internet, featuring lectures and class discussion in a Usenet group. The
development, evolution, and successes and challenges from three iterations of this virtual course are
described. While networked computer technology has enabled virtual classrooms for collaborative
learning in which learners and teachers interact through computer-mediated communication, perhaps
the most intriguing aspect of this course is the issue of experiential learning. In the virtual indus
trial/organizational psychology course, students are experiencing the organization of the future (net
worked, virtual) while learning about industrial/organizational psychology and the conceptual under
pinnings ofthe world of work in the future.

Networked computer technology has enabled "virtual
classrooms" for collaborative learning in which learners
and teachers interact through computer-mediated commu
nication. The virtual classroom concept has been evolving
for at least 10 years (Hiltz, 1986, 1995), and exponential
growth in Internet use has greatly facilitated develop
ment ofvirtual classrooms, especially within nontechnical
disciplines (e.g., Ball, 1995). Although often implemented
as part ofa university-wide local network (see, e.g., Turoff,
1995), proliferation of powerful, relatively low-cost per
sonal computers and platform-independent Internet media
make the virtual classroom a viable option for interactive
distance learning.

This paper describes three iterations of one such course,
the virtual industrial/organizational (I/O) psychology
course. Rapid changes in the university information infra
structure, university administration, Internet technologies,
and personal computer software precipitated adaptations
for each iteration. Lessons learned from each previous it
eration of the course were applied to refining the next of
fering, while also incorporating modifications engendered
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by external influences. Because the course was not in
tended to serve as a research project per se, course evalu
ation procedures changed as needed to conform to institu
tional requirements, and modifications to the course were
made for educational, not analytical, purposes. Further, in
stitutional regulations prohibited teaching courses in differ
ent formats for purposes of comparison; consequently
there are no data in this paper from a direct comparison of
a virtual versus "traditional" course. Thus, this report may
be best considered as a formative evaluation (Gagne &
Briggs, 1979) ofa course in constant pedagogical progress.

THE VIRTUAL 110 PSYCHOLOGY COURSE

The virtual I/O psychology course is an asynchronous,
discussion-based undergraduate introduction to the field
of industrial/organizational psychology. As a sophomore
Ijunior-level survey course, the material covered includes
standard I/O subject matter such as job analysis, selection,
training, motivation, conditions ofthe work environment,
consumer behavior, and ergonomics. Many of the trap
pings are typical for such a class; required readings include
an I/O textbook (Auerbach, 1995), the Wall Street Journal,
and a small selection of articles from professional and
scholarly journals (e.g., Daniels, 1985; Komaki, Desselles,
& Bowman, 1989). Attendance and participation are re
quired, as are written midterm and final examinations.

The course is offered each spring semester. Semesters
are 14 weeks long (excluding any breaks). Most ofthe stu
dents in the course are psychology majors, although stu
dents majoring in other fields of the arts and sciences,
business, communications, dance, and pharmacy have
completed the course. The prerequisite for the course is an
introductory psychology course, although this requirement
is waived for students with significant work experience.
Computer expertise or experience is not a prerequisite.
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For all three iterations of the course, the first 2 weeks of
the semester were dedicated to training functional com
puter skills. In four 75-min classes, a programmed text
type manual was used to teach students to log on and log
offfrom the university UNIX systems, use PINE to send
and receive e-mail, subscribe and post to Usenet groups,
manage files on their UNIX account, and use LYNX to
browse the World-Wide Web. These sessions were optional
for students who could perform all of the skills. After
these four class sessions (from Week 3 onward), the class
turned to learning the subject matter of I/O psychology.

Design Philosophy
The technology is not the major focus of the course.

Much of the technology used is fairly basic; that is, a
Usenet group based on the university news server, a UNIX
mainframe system and its native mailer and newsreader
(PINE), and a variety of Web browsers from LYNX to
Netscape. Rather, the emphasis is on assembling the
technology to create a functional virtual classroom. Avail
ability, interactivity, and saliency are the guiding design
principles.

Availability. Many students or their families do not
own computers and must rely on publicly available com
puters to access the course, although the number of stu
dents owning computers has increased each time the
course has been offered. Some state-of-the-art equipment
is available in laboratories with restricted access; how
ever, the vast majority of equipment accessible for gen
eral student use is not as current. For example, during all
three iterations of the course, the computers in the psy
chology department's student laboratory have been 386
class machines running DOS, not Windows. Given these
technological limitations, most of the material is text
based in order to provide ready access to the course. Class
consists ofpostings on a university-based Usenet group,
and as the Internet has been more integrated into the
course, it is done so cautiously. The least common tech
nological denominator principle (deliberately staying two
steps behind the technological curve) has been employed
when preparing each iteration of the course (e.g., using
Windows 3.1 applications when Windows NT is the cur
rent standard).

Interactivity. Active engagement with course material
has long been known to be a critical component of effec
tive teaching (Keller, 1968; Skinner, 1968). Unfortunately,
this appears to be often forgotten in many computer
based educational endeavors (Sims, 1997), although recent
research in computer-based instruction has shown that
requiring active responses from students improves learn
ing (Tudor, 1995), recall (Kritch, Bostow, & Dedrick,
1995), and generalization to later application ofknowledge
(Tudor & Bostow, 1991). A major purpose of the virtual
I/O psychology course was to use technology to facilitate
interaction between students and the course material.
Accordingly, the course was designed to be discussion
based; to "attend" means to participate by posting to the
Usenet group. Whether as an individual's reaction to a lee-

ture or as a discussion between 2 or more students, writ
ten interaction with the course material defined the ac
tivity called "class."

Consequently, developing a virtual course is much
more complex than taking traditional classroom-based
course lectures and materials and transcribing them for use
on a networked computer system. Differences between
face-to-face and computer-mediated group discussion
(Hightower & Sayeed, 1995) demand that the asynchro
nous and visual nature of the medium be given close at
tention when one is arranging material intended to en
gender on-line discussion. Indeed, personal experience has
shown that more traditional physical classroom-based
lectures appear somewhat silly when reproduced verbatim
on a Usenet group. Rather, it is critical to adapt the tex
tual material to maximize active responding on the part of
the students.

Several effective presentation strategies for on-line
lectures that have evolved during the iterations ofthe vir
tual I/O psychology course are (1) breaking major points
into small, easily read paragraph units; (2) making para
graphs no longer than a screen oftext each; (3) including
direct questions about the material often; (4) using white
space to highlight or separate material; (5) positioning
text about the screen at places other than flush left for
emphasis and variety; and (6) including direct requests
for responding to various parts ofthe lecture or to the text
book. Asynchronous interaction can be disconcerting to
students, especially in the beginning. Often students' first
posts will be of the "is anybody out there?" variety. Fre
quent instructor feedback, particularly reinforcement of
especially good posts, or of any posts showing improve
ment in style and content, is critical to shaping and main
taining discussion. The feedback need not be any more
than a one-line e-mail recognizing a positive aspect of
the student's post. As might be expected, frequency and
immediacy of feedback are far more important than the
length of the message.

Saliency. Keeping the course material salient is ofut
most importance, especially in the virtual classroom en
vironment. It is easy, especially with novice computer
users, for the technology to overwhelm the academic
content ofthe course. Intense graphics, sound, and anima
tion can often draw attention away from the comparatively
mundane nature of an academic discipline. A Usenet
group is textual, and because PINE (a text-based program)
was used as both a mailer and a newsreader, the daily in
teractions with the technology were not especially dis
tracting. "Virtual field trips" to various sites on the In
ternet are used to highlight a specific issue or illustrate a
particular principle and are undertaken only after text
and lecture material have been read.

COURSE ITERATIONS

First Iteration
Class and students. In the spring semester of 1995,

the first iteration of the virtual I/O psychology course
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Table 1
Student Evaluation ofthe First Iteration

Question

M

4.3
4.3
4.2
2.7
4.4
4.4
3.8

Section I (Answers on a 1 [negative]-5 [positive] scale)
The course format.
The initial computer training.
Interaction with professor.
Interaction with fellow students.
Understanding of computers and their implications for organizations.
Understanding of industrial/organizational psychology
Access to computers and dial-in network

Section 2 (answers on a yes/no scale)
Did you or your family own a computer before you started this class?
Did you or your family own a modem before you started this class?
Did you or your family purchase a computer this semester?
Did you or your family purchase a modem this semester?
Before the start of the semester, had you ever logged on to a computer?
Before the start of the semester, had you ever sent e-mail?
Do you plan to keep your log-on id and/or commercial on-line service after the semester ends?
Did you know this class would be offered over the Net before you came to the first class?
Did you send e-mail to people not in class during the semester?
Are you more interested in learning about computers than at the start of the semester?
Are you more interested in learning about I/O psychology than at the start of the semester?
As a result of this class are you more interested in a career in I/O psychology?
As a result of this class are you more interested in a career involving computers?
As a result of this class are you more comfortable using computers?
Should in-class examinations be given if this class is offered again?
Would you take another virtual class?
Would you recommend this virtual class to a friend?
Should PSYCH 170 be offered again as a virtual class?

SD
0.8
0.8
0.9
1.3
0.6
0.9
1.2

"IoYes "IoNo "IoNA

46 54 0
24 76 0
16 84 0
23 77 0
54 46 0
30 70 0
77 23 0
23 77 0
70 30 0
84 16 0
77 16 7
54 39 7
46 46 7
85 7 8
54 39 7
85 7 8
85 7 8
85 7 8

was offered. Enrollment was capped at 25, and 23 students
enrolled in the course. Three dropped during the semes
ter for a drop rate of 13%; 1 of the students who dropped
withdrew from the university and 1 dropped for health
reasons. Two students had browsed the Internet before
taking the course and 4 had either sent or received e-mail.
All students were full- or part-time undergraduates living
in the metropolitan Philadelphia area, with the exception
of 1 student who audited the class from Texas.

Technology and procedure. The university's infor
mation infrastructure largely consisted of a 9600-baud
network, and dial-up connections were available at that
speed. The majority ofcomputers available for student use
were x86 class machines, many running DOS. Graphic
Web browsing capability was limited; while LYNX was
used as browser on the system for dial-up use, Mosaic and
Netscape were available in some computer laboratories.

Training in computer use occupied the first four class
sessions. After the computer training, class consisted of
virtual lectures posted to a Usenet group, ongoing discus
sion on the Usenet group, and "in-class" exercises. Three
written examinations were given in a classroom on cam
pus. Students were also required to subscribe to and par
ticipate in (post at least once) an additional LISTSERV or
Usenet group of their choice.

Successes. This was the first virtual course offered at
Temple University. Administrators and faculty colleagues
expressed reservations about the viability and operation
of such a course (hence the classroom-based examina
tions), and students questioned the wisdom of teaching

psychology in such a technological manner. An anony
mous evaluation of the course completed after the final
examination (shown in Table 1) was positive. The majority
of students said that the course should be offered again in
a virtual environment, that they would recommend the
course to a friend, and that they would be interested in
taking another virtual course. Further, students rated
their understanding ofI/O psychology at 4.4 on a 5-point
scale. Grade distribution was not different from a previ
ous offering of this class in a traditional classroom by the
same instructor or by a different instructor. Narrative com
ments regarding course procedure (not content) from the
evaluation (shown in Table 2) identified flexibility, dis
cussion/expressing ideas, and learning computer use as
particularly positive features.

Challenges. Although class occurred in the Usenet
group, three written examinations were administered in
a classroom on campus. During the week when the sec
ond examination was scheduled, the regional mass tran
sit system (bus, subway, and train) went on a 14-day
strike (Fish & Duvoisin, 1995), which made it difficult
for many students to complete this examination. In nar
rative comments from the evaluation (shown in Table 2),
students expressed frustration at the lack ofgraphic Web
browsing capabilities, difficulty accessing computers on
campus, and problems with dial-up connections. Students
cited course flexibility as a positive feature, but also noted
a need for increased self-discipline.

Discussion. The first iteration of the course was in
tended as a demonstration project to determine the fea-
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Table 2
Summary Narrative Evaluation Comments From First Iteration

Positive Features/Advantages Negative Features/Disadvantages

Less pressure.
Classroom (finally) comfortable setting.
Flexibility/work at my own pace/can work from home.
Now feel more comfortable/less fearful with computers.
Learned to use e-mail/browse internet.
Professor always answers my questions quickly.
Good place for group discussions.
This course made me feel like a person with ideas, not a student with notes.
Felt like I was in control of what happened.
PINE was easy to use.
Help Desk staff.

sibility ofan undergraduate asynchronous virtual course.
Positive reactions from students, faculty colleagues, and
administrators were taken as evidence that such a course
is a viable and useful means of instruction. Therefore, the
basic model of a virtual course developed in the first it
eration was used as a baseline from which modifications
were made and evaluated.

Perhaps the most important outcome ofthe first itera
tion of the course was evidence that neither the instruc
tor nor the students had to occupy the same spatial or
temporal locus for class to occur. Study materials such as
textbooks and readings were always available to the stu
dents, and class interactions could be reviewed whenever
students had access to a computer. Such temporal and
spatial flexibility could also be exploited to bring other
resources into the class that would be difficult to access
otherwise. Because I/O psychology encompasses both
research and practice, one valuable resource for this class
is guest lectures by practitioners in the field. However, in
more traditional classes the availability of guest lectur
ers is often limited by location and time constraints. The
virtual classroom does not have these boundaries. Thus,
the goals ofthe second iteration ofthe course were to first
replicate the previous year's success and to broaden learn
ing opportunities by including virtual guest lecturers.

Second Iteration
Class and students. The second iteration ofthe virtual

I/O course was offered in the spring semester of 1996.
Enrollment was capped at 25, and 23 students enrolled in
the course. One student dropped during the semester for
a drop rate of4%. Four students had browsed the Internet
before taking the course and 7 had either sent or received
e-mail. All students were full- or part-time undergraduates
living in the metropolitan Philadelphia area.

Technology and procedure. The university informa
tion infrastructure expanded to include more modems and
new UNIX servers, as well as more computerswith graphic
Web access on campus. The psychology department re
mained on the 9600-baud network. LYNX remained the
default browser for dial-up access; however, some stu
dents who owned PC-compatible machines used I-Comm,
a Mosaic-like browser that does not require a SLIP con
nection. Access to Mosaic and Netscape was available in
some computer laboratories.

Limited interaction with fellow students.
Easy to procratinate/need much more self-discipline in this class.
Acces to library computers is too competitive.
Psychology department needs more computers in building.
Graphical access to Net not available.
Should use some sound and video.
Primitive software/system too slow/difficulty dialing in.
Too easy to get lost
In-class tests/mass transit problems.
LYNX was difficult to use/confusing/ugly.

Like the first iteration, computer training occupied the
first four class sessions, class consisted ofvirtual lectures
posted to a Usenet group, ongoing discussion on the
Usenet group, and in-class exercises, and students were
required to subscribe to and participate in (post at least
once) one additional LISTSERV or Usenet group of their
choice. Unlike the first iteration, three written examina
tions were administered as take-home (or take wherever)
examinations posted to the Usenet group on a Thursday
with answers e-mailed to the instructor by the following
Monday.

Six virtual guest lecturers forwarded a lecture on their
specialty area (e.g., personnel selection, consumer behav
ior) to the instructor to be posted to the class Usenet group.
Virtual guest lecturers were professional acquaintances
and practicing I/O psychologists recruited by posting a
request for virtual guest lecturers on HRNet, the LIST
SERVofthe Human Resources Division ofthe Academy
ofManagement. Depending on their preferences, virtual
guest lecturers responded to student questions individu
ally or through the instructor. Because access to the class
Usenet group was limited to university accounts, virtual
guest lecturers could not interact directly with the class.

On the basis ofstudent input, more Web-based content
was added to the class. A course home page with links to
sites on the Web ofinterest to students in I/O psychology
and links to virtual field trip destinations was added. Vir
tual field trips sometimes supplemented guest lectures
as students visited Websites maintained by the lecturer's
employers to promote their products and services or
Websites maintained by the lecturers that supported their
consultancies. Additonal virtual field trips were sched
uled during the semester to augment class material, with
destinations including the U.S. Department ofLabor, the
Society for Industrial/Organizational Psychology, and
other university pages. During the week consumer behav
ior was discussed, students were assigned to find a Website
advertising or selling a consumer product of their choice
and to "bring" the URL to class along with an analysis
of the Website. Not surprsingly, the consumer Websites
chosen were those extolling the virtues of different bev
erages, luxury cars, and recordings ofpopular music.

Students were also asked to keep and submit journals
documenting their experience in the class. Because no
in-class examinations were administered, the written in-
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Table 3
Summary of Journal Comments Regarding Class Procedure From Second Iteration

Positive FeatureslAdvantages

Ability to express opinions freely/without interruption/without intimidation.
Improved writing skills.
Less time constraints/work at my own pace/take breaks when needed.
Interesting comments/dialogue from classmates.
Learned to use e-maillbrowse Internet.
Professor is available in person.
Joined interesting LISTSERv/Usenet group.
Take-home examinations.
Virtual guest lecturers interesting/later contact

great/example of consultant's report fascinating.
Discovered Internet resources.
PINE was easy to use.
Help Desk very helpful.
Commercial Websites were great.

Negative FeatureslDisadvantages

Psychology department computers should be upgraded.
Procrastination too easy.
Hard to stay focused on class/computer labs too noisy.
Examinations should be returned quicker.
Modems often busy.
Feel isolated.
System is often too slow.
LYNX was difficult to use.
Replies to my posts by other students were too slow/too few.
Netscape not available in some computer labs.
Internet is a great source of distraction.
Library computer lab always crowded.
UNIX system confusing.

class evaluation used in the previous iteration could not
be used. An on-line version of the previous year's evalua
tion form was developed, but unforeseen procedural dif
ficulties negated its use. Therefore, material from student
journals was used as the primary evaluation source. Al
though these journals were not anonymous, Table 3 shows
that the comments regarding the course procedure (those
concerning course content or other issues are not included)
were remarkably similar to the comments gleaned from
the previous year's anonymous evaluations.

Successes. Successful replication ofthe virtual course
resolved many questions that had been raised the previ
ous year. The previous year's version of the class made
students aware of the possibilities of taking a virtual
class, and many of the students enrolled for purposes of
using the class format to their advantage. Six of the stu
dents were returning students of nontraditional age with
family and job responsibilities, 2 had disabilities that
limited their access to campus, and 2 had children under
I year old. More than half of the students indicated that
their primary reason for taking the course was to learn how
to use the computer. The "take-wherever" examinations
did not change the grade distribution significantly from
that of the previous year.

The comments summarized in Table 3 show that the
upgrades to the course were well received, especially the
virtual guest lecturers. Students appreciated the practi
cioners' perspectives on theoretical issues and on the prac
tice of I/O psychology. One virtual guest lecturer al
lowed the class access to his organization's proprietary
Website product for a week and another provided a copy
of a recent consulting report completed for a client (with
identifying material removed). All of the virtual guest
lecturers answered student questions and corresponded
with students after "their week" lapsed. Virtual field trips
to Websites and analysis of consumer-focused Websites
also proved to be both educational and enjoyable.

Challenges. Table 3 shows that technological difficul
ties were in the forefront. With the Internet's nearly ex
ponential growth in popularity, accessing computers on
campus or dialing in became more difficult. The limited
university information infrastructure made assignments

involving visits to graphic-intensive Websites especially
demanding for some students. An Internet Relay Chat
(IRC) problem during the semester made the university
network inaccessible at random times. The dichotomies
of self-pacing/self-discipline, and the Web as a source of
information/source ofdistraction were also noted as sig
nificant issues for students.

Discussion. The second iteration provided a successful
replication and extension that established the virtual I/O
psychology course as an ongoing part of the curriculum.
On-line courses began to be developed and offered by
other departments throughout the university. In 1996 the
university embarked on a number of technological initia
tives, including establishing an Online Learning (OLL)
office to promote on-line courses (either computer
based or videoconference) and introducing touch-tone
telephone registration. The OLL office provided funding
for course development, a dedicated server for on-line
courses, and also demanded that OLL classes adhere to
certain design mandates.

Third Iteration
Circumstances conspired to spur another course up

grade. In the second iteration, increased use of the Internet
as an instructional resource was noted as a very positive
component of the course. During the second half of the
course, students became interested in creating their own
home pages. Some students met with the instructor for
informal lessons in HTML and then created personal Web
pages or pages for student organizations. A colleague in
the architecture department had offered a virtual course
in computer-aided design (CAD) that year in which stu
dents uploaded their assignments to Web pages for class
members to view and critique. With the significant tech
nical advances in the university information infrastructure,
the relative ease of learning basic HTML and growing
interest in students becoming more Web literate, an option
to write a course-specific Website ("the 21st-century
term paper") was added to the third iteration.

Class and students. The third iteration of the virtual
I/O course was offered in the spring semester of 1997.
Enrollment in the course was capped at 25; howeverdue to
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Table 4
Summary of Journal Comments Regarding Class Procedure From Third Iteration

Positive Features/Advantages

Can attend Temple from out of state.
Child birth/care did not interrupt studies.
Finish degree without interfering with work.
Classmates helpful in getting me connected.
Learned to use e-mail/browse Internet/write my own Web page
Professor is available and helpful.
Take-wherever examination.
Able to take another class at this class time.
Able to discuss my opinions about the reading.
Can think about what I want to say.
Can go to class when I am sick.
Websites on field trips were great.
Commercial Websites were great.

difficulties with the new telephone registration system,
52 students enrolled in the course. Eight dropped during
the semester for a drop rate of 15%; 1ofthe students who
dropped withdrew from the university, I dropped as a re
sult ofa serious car accident, I dropped because the course
would not count toward graduation, and 3 dropped due to
difficulties accessing computers or dialing in. Twenty
four students had browsed the Internet before taking the
course and 40 had either sent or received e-mail. Most
were full- or part-time undergraduates living in the met
ropolitan Philadelphia area, and others lived in New
York, northern New Jersey,or Virginia.A cooperative local
bookstore agreed to ship class books and other materials
to out-of-state students, which facilitated their participa
tion in the class.

Technology and procedure. The university informa
tion infrastructure was greatly improved when this iter
ation of the class started. Student laboratories equipped
for graphic Web access were expanded, and a dial-up
SLIP/PPP connection for machines running Windows 95
or Macintosh System 7.1 was brought on-line. However,
the psychology department remained on the 9600-baud
network. As in the first two iterations, computer training
occupied the first four class sessions, and class consisted
ofvirtual lectures posted to a Usenet group, ongoing dis
cussion on the Usenet group, and "in-class" exercises. The
course Website with links to locations on the Web ofpar
ticular interest to students of I/O psychology was up
dated and expanded. Two written examinations were
administered as take-home (or take-wherever) examina
tions posted to the Usenet group with answers e-mailed
to the instructor. The third examination required in the
first two iterations was dropped in favor of an option to
submit either a term paper on a topic in I/O psychology
or develop a course-specific Website ("21st-century term
paper" option) illustrating a topic in I/O psychology.

As with the previous iteration, students kept and sub
mitted journals documenting their experience in the class.
The OLL office assumed responsibility for evaluating
on-line courses and developed a Website for that purpose.

Negative Features/Disadvantages

Too many students in class.
Too much work/too many messages to read.
Always a wait for library computers.
Too many postings are irrelevant.
Computers in psychology department lab not working/need upgrading
Would like more feedback on what I say.
Some computers on campus unreliable/too slow.
SLIP/PPP connection always busy.
Too much junk on the Net/too many students posted junk to class;

students are rude to each other.
Server crashed a lot.
Procrastination.
Making the Web page was difficult.
I miss seeing the professor and students.

Unfortunately, these evaluation efforts were directed
largelytoward programmatic concerns for all OLL courses
and data were aggregated across all OLL courses offered
that semester. Again, material from student journals was
used as the primary evaluation source. Summaries ofcom
ments regarding the course procedure (those concerning
course content or other issues are not included) are shown
in Table 4.

Successes. Despite the unexpected throng, the course
ran well. The virtual guest lecturer feature was dropped
due to anticipated logistical problems associated with
mediating between the larger class and the guest lectur
ers. The course's flexibility appeared to be an advantage
to more students. Four of the students were returning stu
dents of nontraditional age with family and job respon
sibilities, I had a disability that limited access to campus,
3 had children under 1 year old, and I student had a baby
during the semester, as did another student's partner. Due
to the number of students who had previous experience
using computers, the beginning of the class was not as try
ing as expected. Minimal instruction in HTML was given,
but with the help of Creating Web Pages for Dummies
(Smith & Bebak, 1996), all but 2 students opted to cre
ate a Website illustrating a topic in I/O psychology rather
than submitting a traditional term paper. Grade distribu
tion was not different from that of previous offerings.

As Table 4 shows, many of the student comments
echoed those from previous iterations. For this iteration,
however, more students appeared to have enrolled in the
course explicitly because it enabled them to meet work,
family, or academic responsibilities. Developing the
Website in lieu of a term paper was cited by students as
being both the most demanding and the most rewarding
components ofthe class. One student used her new HTML
skills to create a Website for her business, 2 went on to
author Web pages for student organizations, 1 invented a
summer job as a freelance Web author, in personal com
munications with the instructor, 3 students remarked that
their HTML skills led to full-time postgraduation employ
ment, and approximately 10-12 have used these skills



for their own self-expression, as evidenced bye-mails re
ceived in the months after the semester that said, "Hey
Doc, check out my home page!"

Challenges. The carpeting in the psychology depart
ment's computer laboratory had been replaced right before
the start of the semester. Unfortunately, this laboratory
was used to teach computer skills in the first 2 weeks of the
semester and most of the computers were disconnected
from the network during the carpet replacement, leaving
only two functional computers on the Ist class day. This
problem was not fully rectified until the next week. The
day before the midterm examination was due, the univer
sity's news server crashed and was down for I week for
hardware repairs. Students were confused and frustrated,
and class was essentially canceled for a week. Competi
tion for access to public computers and to dial-up connec
tions increased markedly to the point that the library's
computer center began issuing beepers to students who
were waiting for computers so that these students could
study elsewhere in the library or get a meal while waiting.

Many of the comments on the right side ofTable 4 give
some insights as to how the large class size strained time
and resources over the course of the semester. In some
weeks, there would be over 100 posts to the Usenet group,
which made for an arduous workload for instructor and
students alike. Also, disagreements and digressions be
came a serious drain on students' time. For example, a
student posted to the class material from a Website that
supposedly "exposed" corporate wrongdoings such as
Proctor & Gamble's alleged allegiance with Satan and
Snapple's alleged association with the Ku Klux Klan.
The cascade ofreplies and counter-replies became quickly
vituperative and detracted from the class.

LEARNING IN CYBERSPACE

In 3 years, student familiarity with the technology went
from virtually none to a majority of those enrolled in the
class. Part of this was probably due to a self-selection pro
cess as the virtual I/O psychology course became better
known around campus. However, at least at this time and
place, it cannot be readily assumed that all students have
the necessary skills to succeed in an Internet-based course.
Even those students who had some experience with com
puters, e-mail, and the Internet required some instruc
tion to be able to complete their work. Indeed many stu
dents cited learning how to use computers and the Internet
as a primary reason for taking the course.

The university's information infrastructure and ad
ministration also evolved during this period. The number
of publicly available machines increased markedly and
graphic Internet access became available in the majority
of student laboratories and at home through SLIP/PPP dial
up. However, while Pentium-based machines appeared in
student laboratories, a sizable number of 486 class ma
chines remained in these laboratories and were frustrat
ingly slow processing graphic Web pages. As the infra
structure improves, more Web-based material can be
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brought into the course. Because student reaction to using
the Internet as a learning resource was very positive, vir
tual field trips will continue, as will further exploration
in using Web-based information such as the data from the
U.S. Bureau ofLabor Statistics. Beyond serving as a vir
tuallibrary, the Website/term paper in the third iteration
showed that the Web can be used as a medium for student
scholarship. Administratively, the university moved from
skepticism to active support of on-line educational ini
tiatives. Whereas the first iteration of the course was the
sole on-line course offered, the third iteration was 1of 13
offered that semester.

Perhaps one ofthe most difficult lessons to learn is how
to exist in cyberspace (Gibson, 1984); yet it is an impor
tant lesson. In this course, students need not ever see or
meet one another or the instructor. The lack of a physi
cal presence and the asynchrony proved disorienting to
many students. Some students reported forming small
groups that would meet regularly, while others would
routinely drop by the instructor's office "just to see ifyou
are still there." Because Internet skills and computer lit
eracy are not prerequisites for the course, the computer
skill training in the beginning allowed some students to
interact physically among themselves and with the in
structor. However, for students with the requisite skills,
the initial meetings were optional, and indeed halfof those
in the third iteration did not attend. It should be noted that
none ofthe students who did not attend the initial meetings
has dropped the course. The issue ofcomfort in a virtual
environment may be a function of skill and experience.

Clearly, students in this course learned how to interact
on the computer and acquired "cyber survival skills." As
the business and professional world becomes more net
worked (Cronin, 1994; Sterne, 1996), such skills provide
a competitive edge for most students and are even manda
tory in certain pursuits. This is an especially important
advantage for students majoring in fields that are not yet
technologically intensive at the undergraduate level, such
as a general psychology major. But, as admirable as these
outcomes may be, they should not overshadow course
content.

The extent to which students learned I/O psychology
may be assessed by triangulating several indirect indices.
Although the first 2 weeks of the course were devoted to
computer skill training, the same amount ofmaterial was
covered as in a more traditional, classroom-based course.
Examination of previous syllabi in more traditional I/O
psychology courses taught by the instructor showed that
more than 4 class days were dedicated to other educational
endeavors. For example, the first class meeting was ab
breviated and given over to "opening ceremonies"; 2-3
classes were used for examinations; and an additional 2-3
classes were used for experiential exercises or other in
class activities. In all three iterations, grade distributions
did not differ, nor were they different from those of pre
vious I/O psychology courses taught by the instructor.
Granted, grades could have been engineered to produce
this outcome, but it is unlikely. Attending class required
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constant interaction with the material. Throughout the
semester, students were writing about method and theory
in I/O psychology and reading and commenting on one
another's ideas. Examinations required integration of
concepts and application. And, although student ratings
of their own learning are often inexact, as shown in
Table 1, students in the first iteration rated their under
standing of I/O psychology at 4.4 on a 5-point scale.
Thus, the indirect evidence appears to indicate that even
with the initial emphasis on computer skills and the tech
nologically intensive medium, substantive content was
not given short shrift.

Experiencing the Future
Perhaps the most intriguing aspect ofthis course is the

issue ofexperiential learning. In the virtual I/O psychol
ogy course, students are experiencing the organization
of the future (networked, virtual) while learning about
I/O psychology and the conceptual underpinnings of the
world ofwork in the future. Experiential learning is a long
standing tradition in teaching organizational behavior
(Fleming, 1992). Through experiential learning, students
learn skills, but may also develop a fuller awareness of
their own behavior.

To facilitate reflection on their experience in the virtual
classroom, students kept a journal (Ramsey & Couch,
1994) with the following minimal requirements listed in
the syllabus as a required part of the course:

I. At the end of the semester (day of the final examina
tion), students will submit electronically ajournal con
sisting of their own thoughts and reflections on the
course material, experiences during the course, and
other relevant information.

2. This journal is intended for you to keep a running log of
how you are adapting to life on-line. It is not a simple
reiteration of your posts to the Usenet group about the
material, but rather is a running dialogue with yourself
about your experiences.

3. Youshould make entries in your journal at least weekly.

Summaries ofjournal comments regarding the course
procedure are shown in Tables 3 and 4. Review ofthe jour
nals after the semester ended showed that students did in
fact reflect on their experiences in the class and remarked
about changes in their views oftechnology, on-line learn
ing, and virtual interaction. In general, for students who
were not technologically adept from the start, excitement,
bewilderment, fear, and frustration were reported at the
beginning of the semester; challenge, persistence, accep
tance, and alienation were reported around the middle of
the semester; and challenge, accomplishment, relief, and
enthusiasm were reported at the end. Technologically ex
perienced students expressed excitement and anticipation
at the beginning of the semester, and throughout the se
mester expressed enjoyment and expectations for futher
on-line learning or working ventures.

To reinforce experiential learning of the course con
tent, explicit ties between the course material and the in-

structional medium were emphasized. For example, when
discussing ergonomics, students were asked to perform
a briefassessment ofthe ergonomic aspects oftheir on-line
workspace and to suggest improvements; consumer be
havior principles were illustrated by field trips and analy
ses of consumer-focused Websites, and computerized
testing was discussed in the chapter on employee selection.

Changes in technologically based work arrangements
occur so quickly that once they are documented in trade or
text books, they are usually passe. From reading the Wall
Street Journal, a daily newspaper that features a weekly
personal technology column as well as regular articles
discussing on-line management and commerce issues,
students got a feel for how they were learning about the fu
ture as it occurred. Indeed, on the evaluation form for the
first iteration of the course, 1 student wrote, "I felt like
we were in an I/O experiment that worked." Most expe
rientiallearning exercises or classes occur in a classroom
or classroom-like setting in which all of the participants
are gathered together. However, with the proliferation of
flextime, home offices and other virtual work arrange
ments (Cronin 1994), it is probably time to question the ad
equacy ofclassroom-based experiences for students who
may very well be headed to virtual work arrangements.

TEACHING IN CYBERSPACE

Students enter the virtual classroom with wide-ranging
experience and expectations, from computer literate and
enthusiastic to entirely inexperienced and somewhat com
puter phobic. Simply exposing the less experienced and
enthusiastic students to computer use in psychology may
not have much ofan effect on their attitudes or use ofcom
puters (Rosen & Petty, 1995). Thus, the first 2 weeks were
dedicated to gradual skill building, while a good part of
the semester was devoted to building comfort.

Being There
The asynchronous nature of the course demands from

students a higher degree of self- management skills than
do many other classes, which was noted by students (Ta
bles 2-4). The degree to which such mundane features of
the collegiate environment as uncomfortable desks, chalk
boards, close physical proximity to other students, regu
lar class meetings, and a physical classroom support and
maintain academic behavior is remarkable. Without these
common academic artifacts, students can find it difficult
to sustain academic performance over the course ofthe se
mester. Each semester, some students "get lost" but usually
return. It is notable that in 3 years, only 1 student dropped
the course due to irredeemable procrastination.

Science fiction author William Gibson (1984, p. 36)
seemed to anticipate this when he coined and defined the
term cyberspace as "a consensual hallucination experi
enced daily by billions oflegitimate operators, in every na
tion, by children being taught mathematical concepts....
A graphic representation of data abstracted from the



banks of every computer in the human system. Unthink
able complexity. Lines oflight ranged in the nonspace of
the mind, clusters and constellations of data. Like city
lights, receding."

Although the typical physical features of the class
room environment are not present, those in the virtual
classroom begin to behave as if the rather typical relation
ship called "class" is occurring. Making the virtual class
room real for students seems to involve a high degree of
feedback and reinforcement for "being there" such as
posting messages, asking questions, and raising points
of discussion, especially at the beginning ofthe semester.
Ironically, while at first glance the virtual classroom may
be criticized as impersonal, students in this course and in
others (see, e.g., Maki & Maki, 1997) report professors'
being more available and havingmore personal contact and
attention than in more traditional lecture courses.

Close monitoring ofvirtual attendance and prompting
those students who fall behind is an important manage
ment task in this medium. Having students post an intro
ductory message describing themselves to the class also
seems to make the transactions in the virtual classroom
more real. Compiling and providing a Web page with
"mail-to" links of all students in the class was suggested
by a student in the first iteration to provide a "classroom"
to which students could go to find their classmates. How
ever, the degree to which students experience reliable con
sequences for their on-line behavior is probably the most
important variable in determining how real the on-line
class becomes.

For Instructors Only
The first step toward developing a successful virtual

course is not to look for ways to use the most current tech
nology,but rather to ponder the questions, "Given the tech
nology that is readily available to my students now, what
can we do that we could not do before?" and, "Given the
current institution and student population, is it worth
doing?" Once those answers are thought through, several
operational aspects should be considered.

Developmental details. The virtual I/O psychology
course has been discussed in the context ofchanging ad
ministrative and technological influences, but it should
also be considered in the context of the individual instruc
tor's development. Teaching with technology has been a
career-long occupation (see, e.g., Hantula, Boyd, & Crow
ell, 1989), making this course a logical next step. Even
so, the up-front costs in terms of time and effort should
not be underestimated. This course was developed dur
ing a one-course teaching reduction, and refined during
a second one-course teaching reduction. For instructors
who have not had much experience teaching with tech
nology, it would not be unreasonable to expect course re
duction for two consecutive semesters for both personal
course development purposes.

Technology and the teacher. The virtual class in
structor need not be a computer scientist, but should be
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thoroughly comfortable with the technology used in the
class. The instructor's level of technological comfort is
critical; students in technologically intensive classes re
port more positive learning outcomes and rate their in
structor more favorably when the instructor exhibits a
positive attitude toward the technology and can control the
technology (Webster & Hackley, 1997). Minimally, the
instructor should be facile with the programs students
use and be able to instruct students in their use. Realis
tically, the instructor should be technologically knowl
edgeable enough to anticipateand solve common problems
that novice users will encounter because the instructor is
the person with whom students will feel most comfort
able when the inevitable technological difficulties arise.
For example, although students in the first two iterations
of the virtual course cited the computer center's help
desk as a positive feature, technical questions were often
directed to the instructor. Even in an organization offering
expert and easily accessible technical support, a compe
tent instructor is one who can help students work through
their technical travails. Nonetheless, a professional and
knowledgeable help desk staff is a worthwhile invest
ment for any university serious about on-line learning.

One particular technological aspect of the course is
worthy of note; Usenet was employed as the mass
communication program instead ofLISTSERV. Although
LISTSERV is a popular technology for discussion groups
and classes, it can also be frustrating. LISTSERV is a
"push" technology that broadcasts all messages sent to
the listserver to all subscribers, which can result in much
junk mail as well as overloaded mailboxes that may send
overload notices back to the listserver, which are again
distributed. In contrast, a Usenet group is a "pull" tech
nology in which users must seek out each time they wish
to review messages. Junk may be posted to the Usenet
group, but individuals mailboxes are not assaulted. Also,
the PINE program functions as both a mailer and news
reader. In the PINE interface, the mail and news func
tions are well defined, and thus it is easy to discriminate
between whether one is entering, or is in, mail or news.
From the beginning, it is emphasized that the Usenet group
(news) is public communication, whereas mail is private
communication. This distinct delineation between modes
of communication and interface used to support com
munication is likely responsible for the marked lack of
misdirected mail to the Usenet group, a problem that is
endemic to LISTSERV.

Student knowledge. Although URLs are ubiquitous
in advertisements and the popular media appears flush
with Web-speak, it should not be assumed that most stu
dents have basic Internet survival skills needed to suc
ceed in a virtual course. This does not appear to be limited
to the particular course, discipline, and institution de
scribed in this paper; even technologically intensive in
stitutions are grappling with this issue (see, e.g., Blumen
styk, 1997). Two general solutions for this problem are
(1) limiting enrollment to those students who can per-
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form the requisite skills, or (2) using the course as an op
portunity to train necessary computer skills. The first so
lution has the obvious advantage of maximizing time for
course content and minimizing frustration on the part of
instructor and student alike. However, the second solu
tion was chosen because it allowed students to learn nec
essary skills while performing an academically meaning
ful task. Rather than instructing students in generic
"computer skills" at some other time and place, a contex
tualized environment was created to hopefully engender
transfer and maintenance of these skills. To accomplish
this goal, a programmed-text type course manual that de
composed tasks such as logging on, reading e-mail, and so
on, into small individual steps was developed to teach
necessary computer skills.

Time commitments. Beyond development time,
teaching time in the virtual classroom is also an impor
tant consideration. Although teaching hours were not
logged, by all appearances the time committed to the vir
tual I/O psychology course was at least equal to, and
probably greater than, time devoted to a similar under
graduate course taught in a more traditional classroom
environment. At the beginning of the semester, there
must be additional time dedicated to helping students
gain comfort and expertise, reinforcing initial attempts
at communicating on-line, and managing the unforeseen
but unavoidable operational accidents. Without a graduate
teaching assistant and a cooperative help desk provided
by computer services, time dedicated to this course could
have easily doubled that ofother courses, and more than
tripled the time commitment in the third iteration. To the
extent that this one instructor's experience is generalizable,
a virtual classroom is not a viable means by which teach
ing and support costs may be cut. If anything, the virtual
classroom raises these costs.

Teaching Assistants. The first and third iterations of
the I/O psychology course were greatly enhanced by a
graduate teaching assistant. Because a teaching assistant
for this course has not been funded, these volunteers
helped with the course in addition to their other responsi
bilities. With the instructor's guidance, teaching assis
tants created virtual lectures, answered student questions,
taught computer skills, and maintained the course Web
site. As the demand for virtual courses grows, it is im
portant that supervised and funded virtual teaching as
sistantships be created for the benefit of current students
in virtual classes as well as to develop a future professo
riate well versed in teaching with technology.

Authorship and ownership. In the first iteration in
class examinations were given because ofadministrative
questions about validating authorship and ownership of
the work. Although this is a legitimate concern, 40% of
students' grades were based on discussion and postings
in the Usenet group, authorship of which could not be
validated entirely; thus the impact of cheating on exam
inations would be negligible. Given the negative student
reaction to in-class examinations, coupled with the unfor
tunate mass-transit strike, the in-class examination re
quirement was reassessed. Realistically, in a large (e.g.,

> 100 students) lecture sectionwith in-class examinations,
or in smaller classes that assign take-home examinations
and papers, work is not monitored. Students can, and
sometimes do, recruit friends or acquaintances to attend
classes or complete examinations and assignments for
them. Hence, although cheating can and will occur in
college-level courses, the extent to which this may be a
greater problem in a virtual class remains to be seen.

Teaching and research. The virtual classroom opens
up new vistas for research in the context of teaching. The
obvious (but wrong) question to address would seem to
be that ofa virtual course versus a traditional course. Al
though this may seem commonsensical, such a study
would yield little useful knowledge because the constructs
of "virtual course" and "traditional course" are ill-de
fined at best and have so much variation in execution that
it is unclear exactly what features ofeach are critical and
what is actually being compared (Johnston, 1988).Further,
it is not clear that a "fair test" could be executed if the par
ticipants are proponents ofone side or the other (Crossen,
1994). Even if current institutional policy had allowed
such a study, we would not have conducted it.

However, within the virtual classroom, a social
psychological analysis of human-computer interaction
(see, e.g., Quintanar, Crowell, Pryor, & Adamopoulos,
1982), computer-mediated interaction (see, e.g., Bordia,
1997), and ofthe computer interface (see, e.g., Quintanar,
Crowell, & Moskal, 1987) makes for ready research, as
do questions of student reaction and change throughout a
semester. When and the degree to which the class or sub
units of the class coalesce as groups, the effects of tak
ing a virtual class on student work and study routines,
and attitudes toward computing and technology and writ
ing skills are also open questions. These types ofresearch
questions are more analytical in nature than a compari
son study and should also serve to provide data for both
teaching improvement and scholarly publication, which
may be an additional personal justification for the in
creased time devoted to a virtual course.

Subject matters. An overhead projector provides an
excellent means for illustrating principles of visual per
ception. This in no way negates its use for teaching moti
vation. Likewise, although the virtual course described
herein is in I/O psychology, it should not be implied that
a virtual class is less valid for any other area of psychology
(or any other subject, for that matter; currently Temple
University offers virtual courses in subjects ranging from
classics to economics). Maki and Maki (1997) described
a virtual introductory psychology course, and certainly
virtual courses in other areas of psychology exist. The
technology in and of itself does not necessarily either limit
or facilitate teaching a particular subject. Rather, the
technology must be assembled and managed to meet the
educational goals of the particular course.

Granted, in the current business and economic envi
ronment, Internet-related issues are at the forefront, a pos
itive coincidence for this course, which was exploited for
its experiential educational value. It is recognized that
the virtual I/O psychology course runs perhaps the great-



est risk of confounding the medium with the message.
Yet,the virtual class environment appears to readily offer
opportunities for experiential learning in courses in social
psychology, learning, psychology oflanguage, cognition,
and additional courses that will be apparent to experts in
other areas of psychology.

DISCUSSION AND CONCLUSIONS

Overall, the virtual I/O psychology course has been a
successful endeavor. Although many of the students who
have taken the course are "traditional" undergraduates,
students from different states have completed the course,
as have those with special circumstances such as dis
abilities, pregnancies, or work or family responsibilities.
Drop rates were significantly lower than those in tradi
tional face-to-face classes, and although more than half
of the students entered the course with little to no com
puter skills, all finished the course able to use the Internet
as a learning tool. Because the course is entirely based
on the written word, students are afforded the opportunity
to refine their writing skills. Students have evaluated the
virtual I/O psychology course as a positive learning ex
perience, although many find the lack of face-to-face
interaction somewhat disconcerting. The asynchronous
nature of the course has allowed the instructor to teach
from a variety oflocales in the United States and beyond.

Distance learning is not new. However, what makes
the virtual I/O course and others like it new is the explic
itly interactive (Bork, 1997) nature of the class. In most
previous distance learning models (books, videos, audio
tapes, etc.), interactivity was sacrificed for convenience.
However, with the advent of the Internet and availability
of powerful, low-cost computers, interactivity and con
venience are no longer opposites, but can be complements.
The virtual I/O psychology course combines a "high
tech Ihigh-touch" method by using the Internet, Usenet,
and e-mail to facilitate interaction among students, the
material, and the instructor as the mode of learning. The
inputs to each class are unique in the form ofstudent and
instructor postings, so the course cannot be "canned" and
packaged. The technology simply provides the frame
work for and facilitates discussion.

Likewise, computers in the classroom are not new; nei
ther is using computers to complete or submit assignments.
What is new is the network. The networked technology
used in the iterations of this class ranged from the basic
(e.g., PINE) to the edge (e.g., Netscape); however, it is not
the technology alone that enables the virtual classroom, but
rather the networking of technologies and individuals.
Linking together student, instructor, guest lecturer, learn
ing resources, and academic work product into a virtual
classroom that defies traditional time-space constraints
defines what is new and exciting about this medium.

The success of the virtual I/O psychology course and
other similar courses raises some challenges to conven
tional wisdom, such as the role of computing in the uni
versity, the role of computing as a transferable tool of
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learning, the definition of the university, and the fallacy
of spatiotemporal contiguity. Computing, broadly de
fined, extends beyond technical issues, data analysis,
programming, and word processing to include using the
computer as a tool to enable learning, research, and schol
arship. Therefore, as virtual classes proliferate, it becomes
increasingly important to equip students with a degree of
computer literacy and sophistication that will enable
them to continue to use digital tools to further their own
knowledge and to provide for training the next genera
tion of professors in this medium. Proliferation of vir
tual classes then calls into question the definition of the
university in a digital age. Is the university a place, a group
of buildings and people, or is the university a particular
kind ofrelationship between people and institutions? Fi
nally, although it is often assumed that people must phys
ically gather in the same place at the same time for events
such as class to occur, the success of the virtual class
room challenges this fallacy ofspatiotemporal contigu
ity and suggests that such icons of education as "class"
and "teaching" be considered more by their functional
effects than by their structural characteristics.
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