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Videoconferencing On-Line:

Enhancing Communication Over the Internet

Editor’s note: Inspired by “Videocon-
ferencing On-Line,” my family tried an
on-line video conference to connect our
University of Chicago daughter with a
family party in California. With the au-
thor’s advice and technical assistance from
computer jock relatives, it worked! I'm
looking forward to using it professionally
as well as personally.

Videoconferencing technology al-
lows geographically disparate
parties to see and hear one another—
across campus or around the globe—
usually through satellite or telephone
communication systems. It is typically
an expensive undertaking involving
costly equipment, high user fees, and
elaborate infrastructure, often includ-
ing a dedicated videoconferencing
room. These costs and the required
preparations for a videoconference
have limited the number of potential
users.

A developing new technology is
now bringing videoconferencing with-
in the reach of faculty, students, and
practitioners. Free or inexpensive soft-
ware programs are available that allow
videoconferencing on-line over the In-
ternet, with no satellite or long-dis-
tance charges.! With only this software
and a small, relatively inexpensive
personal camera plugged directly into
a personal computer, individuals can
videoconference through their com-
puter screens with any similarly
equipped users worldwide.

I use Internet videoconferencing to
communicate with colleagues on.cam-
pus and throughout the world, to con-
sult, and to teach. While attending the
AERA meeting in New York, I taught
my Stanford students in California.

DaviD M. FETTERMAN

In addition, office hours are now pos-
sible from a distance, when I'm travel-
ing or when students are in distant
focations. In my on-line ethnography
classes,? Internet videoconferencing
is enhancing our educational experi-
ence, allowing a more immediate,
more interactive form of contact than
e-mail. We plan to experiment with
this tool in the new evaluation pro-
gram beginning at Stanford next year
to supplement classroom activity, reg-
ular office hours, and seminars. We
also plan to use it in evaluation pro-
jects to conduct follow-up interviews
and observations at remote sites. Cur-
rently, I am preparing to present an
evaluation workshop from my office
at Stanford, California, for the Califor-
nia State Department of Education in
Sacramento. This interactive medium
thus is enabling me to maintain my
campus schedule of duties and ap-
pointments and to avoid time lost to
travel.

Internet  videoconferencing has
other, less tangible benefits as well.
Electronic communication is a little
more personal and a lot more effec-
tive when you can hear the nuances of
tone and see nonverbal “language”
such as gestures and expressions, cues
you normally depend on in face-to-
face interactions. Videoconferencing
also enhances collegial communica-
tion, particularly in preparation for
professional association meetings and
during multi-site research projects.
Iustrations, maps, book covers, and
physical settings can be shared instan-
taneously. The implications for inter-
national cooperation are considerable.
I'am working with colleagues in South
Africa to use Internet videoconfer-
encing to extend their empowerment
evaluation® program in association

with the Independent Development
Trust’s 1000 School Project.4

Software and Hardware

A particularly useful and inexpensive
videoconferencing setup combines
CU-SeeMe software5—available in
Macintosh and PC formats at no cost
from Cornell University (see below)
and designed for Internet use—with
a digitizer camera, such as QuickCam
by Connectix (cost: approximately
$100).6 This is one of the least expen-
sive digitizer cameras on the market. It
provides acceptable black-and-white
viewing, with frame rates of up to 15
frames per second, transmitting data
through the serial port at two megabits
a second.

Using this setup, I have enjoyed
simultaneous conversations with col-
leagues in Stockholm, Seoul, New
York, San Diego, and Tokyo. Icon
buttons allow the user to talk either
privately with an individual or as a
member of a group videoconference. A
picture of my computer screen during
one such videoconferencing session is
provided in Figure 1.

Many features common to video-
conferencing software are worth ex-
ploring. Video and audio interaction
can be supplemented with written
communication in a talk window. One
can e-mail brief, private messages to
individual colleagues during a group
videoconference or present a written
piece of text for group comment. This
feature is particularly useful when one
is dialing up from a modem at home
(instead of connecting directly from an
Internet protocol address in the office),
where sound or voice is seriously de-
graded. .

Another feature is image reversal.
An icon reverses the picture you send,
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FIGURE 1. Computer screen snapshot of colleagues speaking to one another from Stockholm, Seoul, New York, San Diego, Tokyo, and
Stanford. Colleagues can see one another by selecting a participant from the “participant list” in the right-hand column—initially
under “hidden users.” Once selected, “hidden users” become “visible users.” Colleagues can speak to the entire group by pressing the
“push to talk” button in the bottom left-hand corner. Selecting the microphone icon under each picture allows individuals to speak to

one another privately.

which is particularly useful when con-
nections go through a reflector site that
presents a mirror image. For example,
I showed one colleague the flier for my
new book about empowerment eval-
uation. Once we found the reverse
image-icon, my colleague was able to
read the flier correctly.

An individual microphone icon,
which allows private “side” conversa-
tions during a group videoconference,
is another useful feature. I sometimes
use this option to follow up on indi-
vidual interests or suggest a course of
action without disrupting the flow of
the discussion.

Setup

Setting up Internet videoconferencing
is fairly simple. The software is user-

friendly, and documentation for its use
is available.” In addition, a visual
guide for CU-SeeMe is available at the
following Internet location: http://
www.jungle.com/msattler/sci-tech/
comp/CU-SeeMe/usersguide/index.
html A few basic instructions about
use and generally available hardware
and software are all that most com-
puter-literate users will need.

For a Macintosh computer, the basic
setup requires System 7 or higher, a
color monitor (or 16 shades of gray),
an Internet protocol network connec-
tion, CU-SeeMe software, Apple’s
QuickTime software, and MacTCP
2.04 or higher (a software program to
connect to the Internet). The setup for
a PC is similar and detailed in the
CU-SeeMe folders described below.

Using Fetch, or similar uploading
and downloading software, you can
download CU-SeeMe software by
using these commands: host: cu-seeme.
cornelledu; user ID: anonymous; di-
rectory: /pub/cu-seeme (See Figure
2.) Once inside the CU-SeeMe folder,
select the most recent version of the
software and put the appropriate files
on your hard disk. (See Figures 3 and
4.) At this point, you need to plug your
camera into your modem or printer
port and open up the software. You
can go immediately to the reflector test
site to interact with other individuals
using the software and learn more
about how to use the system, or con-
nect to specific colleagues through
their Internet protocol or IP address.
(Colleagues can get this from their

24 EDUCATIONAL RESEARCHER




& File

Eit Remotie Directories Custnmize Windows

Enter host name, user name, and password
{or choose from the shortcut menu):

Icu—seeme.curnell.edu I

Host:

User i0: |anunymous
Password: I

Directory: |f’pubz’cu—seeme{

Shortcuts:

FIGURE 2. This is the “open connection” window, using Fetch software. It displays the
information needed to find the CU-SeeMe software folders.

systems operator if they do not know
it.) From this point on, you are video-
conferencing! Figure 5 shows my
video conversation with Rich Shavel-
son, Dean of the School of Education at
Stanford University, to demonstrate
the one-to-one connection.

The Reality

Videoconferencing over the Internet is
an increasingly popular form of on-
line communication. The technology is
still developing, however, and several
bugs still need to be worked out. The
software options are beta versions, still
in the testing mode and thus not com-
patible with every system. Communi-

&% File FEdit Remote Directories Eustumiz llJindow

cation is not completely fluid; because
of small lags in time, conversational
protocols are needed to signal when
each person is finished speaking—
much as CB radio users do. Such sig-
nals can be a simple as “what are your
thoughts” or even “over,” and are par-
ticularly useful during multiple-user
videoconferences. One session with
seven colleagues resembled a fast
video arcade game as I tried to re-
spond quickly to seven simultaneous
exchanges.

Another drawback is that videocon-
ferencing is more invasive than simple
electronic exchanges. It is easy to for-
get, as you ‘work on your computer in

1:(

Copyright © 1994 i
Fe tc-h- Trustees of Dartmouth College [Clnse Connection SEI.U]
Stas
Connected.
[ Mac.CU-SeeM... - May 5 1994 |4 File
7 Mac.CU-SeeM... - Sep 231533 “‘
[ Mae.CU-SeeM... = Jan27 1995 ¢
3 Mac.CU-SeeM... Sep 22 15:35
Get File,..
1 MaoTCP N May 5 1994 | Transfer
1 PC.Alpha - Aug 16 11:26 | i
{1 PC.CU-Seele... - Dot 31 08:51 @ Automatic
3 PC.CU-SeeMe... - Oct3109:35 O Tent
[ PC.CU-SeeMe... - 0ct3109:09 i .
O Binary 2132 -

FIGURE 3. These are the CU-SeeMe folders. A folder containing a recent Macintosh
version of the CU-SeeMe software is highlighted in the black bar. Selecting this folder
will reveal the individual files needed for downloading to your system.

the privacy of your home or office, that
you are on display, often for long
periods of time. You learn the hard
way to be attentive to any unconscious
mannerisms, habits, or behaviors—
twirling your hair, stroking your
beard, and so on. This level of interac-
tion is not comfortable at all times and
for all people.

A problem that needs to be ad-
dressed at the software level is the
difficulty of connecting Macintosh and
DOS-based systems. I have had no
difficulty linking machines with the
same Macintosh operating systems
and software connections to the Inter-
net.8 Efforts to establish links between
different systems have had some prob-
lems, however. For example, Leonard
Bickman, current president of the
American Evaluation Association, and
I° have been using CU-SeeMe to facili-
tate association activity. I have a Mac-
intosh; Len has a DOS-based system.
During our first attempt at videocon-
ferencing, we were able to see one
another immediately. Len could hear
me, but I was not able to hear him. He
had to use the “chat” window to com-
municate with me—typing his mes-
sages to me in real time, while I spoke
to him through my internal micro-
phone.

Another colleague and a co-editor,
Abraham Wandersman from the Uni-
versity of South Carolina, had a sys-
tems network problem that initially
prevented us from communicating—a
problem unrelated to the software, the
machines, or the camera. We have
since worked this out, and I have
guest-lectured in his classroom in
South Carolina from my office at Stan-
ford, discussing our new book about
empowerment evaluation.

Consulting on a one-to-one basis
is reasonably straightforward. Work-
shops or demonstrations for large
numbers of people can be engaging
and sensitive to individual concerns
and interactions—when everything
operates correctly. However, such sit-
uations present their own challenges.
To conduct a workshop, for example,
the setup is simple on my end: T have a
camera attached to my computer in
my office, and my computer is linked
to the Internet. My colleagues at the
other end of the line need, in addition,
an LCD panel connected to the com-
puter and resting on top of a high-in-
tensity overhead projector. This setup
projects my larger-than-life image on
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the screen, enabling workshop partici-
pants to see me clearly. Added connec-
tions always increase the potential for
problems, however. The computer line
can be interrupted or disturbed during
the workshop or demonstration, the
LCD panel may not be compatible
with the group’s computer, the room
may not be dark enough to see the
image, and so on. Any one of these
problems can render the videoconfer-
encing exchange worthless. In addi-
tion, workshop participants generally
must come up to the camera so that I
can see and hear them clearly. The
potential for disrupting the flow of a
workshop is minimized by having a
facilitator (and LCD panels) at both
ends, but these adaptations require
forethought and preparation.

The modem speed and type of Inter-
net line connection are other sources of

qi.,? File Edit Conference Participanis Talk

Copyright © 1994 5
: FetCh Trustees of Dartmouth College U:IDSB Connection 3@[”]
| Mac.Ci-SeeMeD.83b3 | Status
Connected.
[0 CU-SeeMe_D... 257K Nov 1 14:22 [{3] File
[ cu-SeeMe.0.... 326K Mov 114:21 | Put File...
[ CU-SeeMe__T... 25K Sep 818:15
[ README.Q.S3.... 46K Sep £18:15 |
README chang... 39K Mov 116:02 7
0 ang Get File... Transfer
Automatic
| O Teut
{ Binary 212

FIGURE 4. These are individual CU-SeeMe files. Each of these files should be trans-

ferred to your system.

Earum Fetiermu

Rich Shavelson

David HD
AE& Mewsletler ;
AE A presentations

- Allan Steckler

| Lisa email
- modem card

Farallon EN Card

read Abe & Curry
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MST

286 MB available
)
Online v2.6 Folder

FIGURE 5. Computer screen snapshot of the author speaking with Rich Shavelson at Stanford. Control boxes below the pictures can
be used to modify transmission and reception rates. The open control box below the author’s picture can also be used to alter the bright-

ness and contrast of the picture.
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potential difficulties. CU-SeeMe soft-
ware, for example, requires a 28.8
modem for spoken communications.
Internet line connections such as T1,
ISDN, or fiber optics are highly recom-
mended for acceptable quality trans-
missions.

Finally, videoconferencing’s greatest
value—immediacy—is also its most
significant drawback. Asynchronous
communication allows people to com-
municate despite differences in sched-
ule and time zone. Videoconferencing
of any sort requires that participants
coordinate their schedules. Global
videoconferencing thus has limited
convenience for participants in widely
different time zones.

Internet videoconferencing is a pow-
erful medium, but without a clear con-
nection, it can be as bumpy as the most
pothole-riddled sections of the infor-
mation highway. Its potential is im-
mense, and its capabilities are worth
exploring. As with all emerging com-
puter technologies, an awareness that
glitches and beta testing are initially
the norm and a willingness to work
through these difficulties can save
much frustration and disappointment.

Conclusion

Internet videoconferencing can en-
hance electronic exchanges and ex-
pand our reach and our accessibility
worldwide. As is the case with most
developing technologies, glitches re-
main, although recent breakthroughs

in data compression may resolve the
most serious problems. Videoconfer-
encing on-line is rapidly coming of
age as an additional communication
medium—particularly in situations
where travel is prohibitive. This new
interactional technology can enhance
collegial communication and stimu-
late new applications and avenues of
educational exploration.10

Notes

1Being There, from Intelligence at Large;
QuickTime Conferencing, from Apple Com-
puter; and CU-SeeMe, from Cornell Univer-
sity, all work with a QuickCam camera. There
is also commercial software available that
enables individuals to “call” each other over
the Internet (without the video), avoiding
long-distance charges. MagicPhone, for exam-
ple, compresses your digitized voice, sends it
across the Internet, and decompresses it at the
other end.

2Bee my home page (http://www.
stanford.edu/~davidf/ciis.html) for a visual
guide of my on-line teaching at the California
Institute of Integral Studies. See Fetterman
(1989) for details about the subject matter.

SFor a detailed discussion about empower-
ment evaluation, see Fetterman, Kaftarian,
and Wandersman (1995).

4See my home page for additional informa-
tion about my work in a South African town-
ship at http://www.stanford.edu/~davidf/

5CU-SeeMe is discussed by the National
Academy of Sciences and the National Acad-
emy of Engineering (1995).

6There are better cameras, including color
cameras that require commercial software.
However, they cost more and require the pur-
chase of software for each participant.

’Sattler (1995) is an invaluable resource to
accompany this software.

8There are compatibility problems with
Open Transport; however, manufacturers are
addressing this problem.

9] am a past president of the organization
and the current co-chair of the Collaborative,
Participatory, and Empowerment Topical In-
terest Group with Jean King. We are hoping to
expand our members’ communication and
interaction within the association using this
tool.

10] recently attended a videoconference dis-
cussion about the emotional quotient using
CU-SeeMe sofiware. The videoconference
was organized by the Global Schoolhouse/
Global SchoolNet Foundation. They provide
an excellent example of how this technology
is being used to connect elementary and sec-
ondary students throughout the world, en-
abling them to work together on projects of
common interest. For additional information
about the Global Schoolhouse/Global School-
Net Foundation, see http://www.gsn.org
and, for more information about how they use
desktop videoconferencing, see http:/ /www.
gsn.org/gsn/cuseeme.schools.info.html
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