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ABSTRACT

This article discusses experiences in teaching an online seminar course on industria
modernization thet combined conventiond and distance learning methods with Internet-
based communications and other multimedia technologies. Four versons of the seminar
course have been offered, with each round using different combinations of teaching
methods and technologies. The article discusses the seminar’ s objectives, modes of
teaching, technica design, operation, and student evauations. The strengths,
weaknesses, and requirements of online teaching are consdered, and practical guidelines

and ingghts are offered to faculty interested in developing such courses.
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INTRODUCTION

The opportunities and challenges associated with using the Internet in teeching
have come to the forefront of debate with the rapidly increased awvareness and use of this
technology in recent years. The Internet hasits origins in decentralized networks of inter-
connected computers linked together through data-transfer protocols to support military
communications and advanced research. In the 1990s, this system was transformed into a
globa and publicly accessible network of government, education, and business
computers. About 200 million people, over one-hdf of whom livein the United States,
are now connected to the Internet.*

Mogt faculty and students at American universities and colleges are, by now,
familiar in some way with the Internet. Indeed, leading U.S. universties pioneered the
development of the Internet’s predecessors, and are today in the forefront of building the
next generaion of Internet systems. Academic researchers commonly use the Internet for
electronic mail (email) communication, electronic document transfer, or remote computer
access. Similarly, the World Wide Web (or the “Web”) has emerged as a Sgnificant
I nternet-based research tool for accessing and disseminating information. Increasingly,
the Internet isaso being used in teaching. A recent study finds email in use in 44 percent
of U.S. college courses. Almost one quarter of al courses assigned Web pages for class
materials and resources (Campus Computing Project 1998).

In addition to sending text- based messages, sharing files, or displaying Web
pages, the Internet can broadcast audio and video content and support virtua eectronic
conferencing. For broadcasting, sound and moving images are sampled and compressed

by software agorithms and then transmitted via Internet digital data streams. End-users



can thus hear and view Internet broadcastsin real time or on-demand, without waiting for
largefilesto download. At present, Internet-based broadcasting and conferencing
technologies are ill in ther infancy: quaity and fiddity are poorer than conventional
televison, satellite, or cable broadcasts, while network congestion resulting from high
Internet usage demand can hamper religble reception. However, significant
improvements in the performance, speed, and features of Internet broadcagting are
anticipated in the near future.

The refinement of Internet-based broadcasting promises fundamenta changesin
how higher education is delivered to sudents. In the U.S,, the part-time student
population has doubled in the last two decades, full time students increased by nearly
two-fifths over the same period, and 40 percent of American adults are reported to
participate in education or training annually (Speer 1996). For educationa
adminigtrators, the Internet offers new ways not only to meet this demand, but also to
reach additiond students (including students outside the United States). Numerous
universties are adding Internet-based technologies to existing distance learning programs
offered through videotape, CD-ROM, cable television, and microwave and satdlite
transmission.? Internet-based learning technologies are a'so being promoted for campus-
based students, for instance by using the Internet to broadcast and retrieve multimedia
course content. These trends are coupled, at an expanding set of ingdtitutions, with
matriculation requirements for students to posses multimedia computers, and by new
investments in campus computer networks and access points in classrooms and
resdences. At the same time, new competitors are emerging. Already, new virtua

“cybercolleges’, private vendors, and indtitutions outside the United States are expanding



their offerings of online distance courses® By one estimate, in 2002 more than two
million Americans will be taking at least one college course using the Internet
(International Data Corporation, cited in Thornton 1999).

While the arrivad of Internet technology generates new possibilities for
educationd indtitutions and businesses, it also raises a series of critica pedagogic,
usability, and resource issues. For example, can Internet courses effectively involve
students in remote locations, off-gSite from the traditiona classroom? Whet are the
equipment, software, ill, time, and financid requirements? What additiond technicd
support is needed? How will teaching methods change in new networked learning
environments less congtrained by physica space and ingtitutional boundaries? How can
I nternet-based courses be compared with traditional courses in terms of university credit
and degree requirements? Will indtitutions, faculty, and students who do not - or cannot -
embrace these new technologies be sddined? And, most fundamentdly, is student
moativation, learning, and understanding actualy improved by using new Internet and
multimedia technologies?

Contragting responses to the kinds of questions raised above are dready apparent.
In many ways, they are not entirely new questions. Over the last twenty years, other
technol ogies applied to education, such as televised lectures to remote students, have
dimulated smilar debates. However, the rapid and pervasive spread of the Internet is
generating afurther, hotly contested round of controversy. Advocates of greater Internet
use in teaching suggest that it can improve group-based ingtruction, as well as self- paced
learning (Chute, Sayers, and Gardner 1998). The Internet can speed communication and

information flows, and make courses more engaging by adding sound and video content



(Ellis1997). It dso offersthe potentid for virtua classrooms that reach geographicaly
dispersed learning communities (Neal 1997). One university’ svision isthat thousands of
future students will be able to “take courses and earn degrees free from time and space
congraints’ (Center for Distance Learning 1998).

Not all educators are as sanguine. Garson (1999) worries that the additional
faculty time needed to develop online courses may reduce student mentoring. He dso
highlights the difficulty of meeting user expectations, negative impacts on academic
quaity and traditiond scholarship, and issues raised by inequitable accessto online
opportunities. Other faculty and students voice concerns about the technological
transformation of university education, the rise of ‘Digitd DiplomaMills, the severing
of links between students and teachers, and the negative effects on student inquiry (Noble
1998; Winner 1998; Hara and Kling 1999).

In public policy and urban planning programs, the use of Internet tools in teaching
has increased rapidly in recent years, epecidly for posting syllabi, resource links,
discusson comments, and assgnments on course home pages, for individua and group
email interaction, and for Web-based research.* A handful of universities now offer
online masters degrees in public policy (Stowers 1999), while severd indtitutions offer
distance learning courses on geographica information systems and other planning
subjects.  Nonethdless, it remains the case that few faculty members a conventiond
universities have so far attempted to use the broadcast and multimedia cgpabilities of the
Internet in their courses. Even fewer faculty have offered afull Internet-based
multimedia coursein the fidds of public policy and planning education. Significantly,

the complex problems and multiple perspectives embodied in many policy and planning



issues present stringent chalenges for new educationd technologies. Interaction and
didogue are crucia. Technologica approaches that Smply impart information, transfer
fixed solutions, or dlow only one-way conversationd flows are unlikely to foger the
learning Situations that policy and planning educators and students seek.

In thisarticle, we discuss our experience in teaching an online seminar coursein
the policy and planning fidd of indugtrid modernizetion. Four versions of the seminar
course have been offered, with each round using different combinations of conventiona
and digtant learning methods, Internet-based broadcasting and other multimedia
technologies. Nearly 50 in-class and distant sudents have taken the seminar, which has
adso involved in-class and remote experts. The course has been taught in a synchronous
(live) mode, as wdl as in asynchronous modes that use replayable content modules.
The online course described in this article was among the firgt to use Internet-based
broadcasting capahiilities a aleading technologica university. Our budget was limited.
But with good ingtitutiona support and a pragmetic gpproach to technology, we
employed Internet- based technologies to offer an interactive environment that has
motivated sudent learning. At the sametime, our particular experience illustrates that
using the Internet for teaching has drawbacks as well as benefits, including technical
glitches and sgnificantly increased time commitments from faculty and eff.

In following sections of the article, we discuss the objectives of the seminar on
industrial modernization, its technica design and operation, methods and modes of
teaching, and student evauations. Single cases cannot be used to resolve the very
fundamenta questions that the rise of the Internet is now provoking about the interaction

between technology and education. However, we hope that the insights and practica



experiences that we gained from offering the course will be useful to others consdering

the strengths and wesknesses of using Internet-based teaching technologies.

SEMINAR OBJECTIVES AND STRUCTURE

We developed our online seminar to provide students with an introduction to
theories, practice, and debates related to industrial modernization and its linkages with
technology and innovation policy, economic competitiveness, and regiona economic
development. The seminar builds on our research projects and networks in the industrid
modernization field.> Through the seminar, students examine concepts of technology
diffuson and explore the barriers and opportunities to the use of new technologies and
operationa methodsin industry. The course aso consders the rationde, development,
and impacts of policy intervention in the modernization field. Attention is paid to best
practices of industrid modernization programs in the United States and other countries,
and to the eva uation of the performance and outcomes of these programs.

Students who took the course for academic credit were required to complete short
electronic assgnments based on course readings and seminar presentations, and to write
and present amgor seminar paper on a theme related to the course. Expectations for
written assignments and papers were Smilar to those in conventional courses, with the
provisos that papers were submitted eectronicaly and could be shared with other
participants. Active participation in class discussons, including online discussons, was
required. For thefirg offering of the seminar, distant students were Ao registered as
continuing education students. These participants did not receive academic credit but

they were expected to regularly “attend” virtua seminars, read course materials, and



participate in class discussions. Digtant students were able to receive continuing
education credit, which could be counted towards professona continuing learning

requirements.

ORGANIZATION AND TECHNICAL OPERATION OF THE FIRST SEMINAR
Thefirg online seminar on indudtrid modernization was taught in the Spring

Quarter of 1997. We sought to use the Internet’ s capabilities to offer a course through

which regular full-time students could interact with distant participants and externd

experts. We anticipated that this would provide an enhanced learning environment to

consder both the conceptud and practica issues involved in industrid modernization.

Consderable organizational and technica challenges were presented by this gpproach,

due to the live format and the fact that it was our first attempt to use the Internet to reach

disant participants. This section of the article consders the development and operation

of theinitid seminar.

Seminar Development

Panning of the content and technica specifications of the online seminar began
about sx months beforehand. A live Internet course had not been run before on the
campus. It wasimportant that distant participants could take the course without buying
gpecid equipment or software. Additiondly, we wanted distant participants to be able to
take the course from their office or home using the Internet, without traveling to afixed
satellite broadcast downlink location that would be less convenient and more cosily.

Mesetings were held with university computer and distance teaching specidists who



helped in defining facility, hardware and software requirements. Assstance was received
from computer science department colleagues who were aso experimenting with Internet
teaching.

After testing competing streaming media products, we selected Real Server.® This
encoding and server software alows users with the complementary RealPlayer to receive
live (or recorded) audio and video broadcasts in an on-demand stream through the
Internet. However, it was not practical to stream live video for reasons that included the
limited Internet bandwidth available to users and the extra chdlenges involved in
producing video broadcasts able to maintain the interest of distant participants.” Thus, we
chose an audio-visua approach, integrating live voice transmisson and the smultaneous
display of dideswith accompanying text and graphics. For feedback, distant participants
could use either the telephone or an online chat room.

Small awards from the univergity’ s foundation and the Manufacturing Extenson
Partnership of the Nationa Ingtitute of Standards and Technology provided resources for
aWeb server, additiond hardware, software, visting seminar speskers, software, and
limited staff support for Web design and course adminigtration. No extra salary support
or course release was received by the principa faculty ingtructor (the first-named author
of thisarticle). Additiondly, consderable technicd, saff, and facility support was
provided by other university departments, particularly the university’ s distance learning
center, without direct reimbursement. The university’s distance learning center dso
supplied amultimedia classroom and ingtaled additiona classroom computers for live

media streaming and chat room hogting.



Seminar Web Site and Student Enrollment

Prior to the Sart of the course, we created a Web site for the online seminar (see
http:/AMww.cherry.gatech.edu/sim). This site contained a course description and outline,
student requirements, and registration information. All required course readings plus
many additiond readings and links were posted to the Web ste. Materids with copyright
restrictions were posted to a password- protected area available only to registered students
for their fair educationd use. The ste offered ingtructions on downloading required
software and provided demondtration mediafiles for participants to test their computer
configurations. We posted announcements about the course a the university and to
faculty colleagues, industrial modernization contacts, and economic development groups
around the country. Mogt external announcements were emailed, on the theory that
distant students should aready have an Internet connection and use email asapre-
quaifying condition for taking the course.

The first seminar course was taken by 17 in-class students and by registered
distance-learning participants a 18 locationsin the United States. At some remote Sites,
more than one student participated in the course (other non-registered students also took
some of the modules). The in-class students were dravn mostly from graduate students
in public policy and city planning, with additiond representation from management,
history, and engineering. The distant participants included technology transfer
professonals, industrial extension agents, economic developers, and graduate students
from other universties. While al on-campus and off-campus participants had
substantive interests in the course content, there was undoubtedly a greater then normal

interest by course registrants in Internet-based learning. (This enthusiasm should be



remembered when reviewing evauation results)) All students and distant participants had
access to I nternet- connected computers. Generdly, in-class students were more
experienced in computer use. More than half of the in-class students had previous
experience with streaming audio software, compared with only one-fifth of distance
participants. Over haf of the in-class students were dready usng the Internet more than
10 hours aweek for study or work.

While we were confident that we could offer agood seminar for the in-class
students, the Internet-based distant learning eement was admittedly experimenta. We
thus requested alargely nomind distant student enrollment fee ($49), which included a
volume of readings and access to al course presentations, € ectronic materials, and to the
faculty ingtructor. We offered a money-back guarantee if not satisfied, although no
refund requests were made. (Revenue from distance learning students was used to offset
the expenses of visting speskers)  The universty’s distance learning office handled the
enrollment of distant sudents and collected the course fee. Regular students enrolled in
the norma way, through the university registrar. We had dlowed for athird possbility:
that students a other campuses within the sate' s university system could enroll for
academic credit under existing exchange procedures. Although at least one student tried
to do this, it turned out that the procedures were too complicated to implement in atimely

way (this student took the course as an auditor.)

Technical Requirements

By design, the online seminar used available computer technol ogies with software

that participants could obtain without additional expense. Students were required to have
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an Internet-connected computer (Pentium 90 MHz or fagter, or Macintosh equivalent)
with asound card (16-bit or better) and speakers (or headphones). A minimum modem
dia-up speed of 28.8 kilobytes per second was recommended (many distant participants
had faster office network connections).

Participants were required to have ingtdled five types of software. (1) A Web
browser, such as Netscape Navigator or Microsoft Explorer. (2) Email software ableto
receive dectronic file attachments. (3) Adobe Acrobat Reader — a\Web browser plug-in
available by free download (see: http://mww.adobe.com). Thisalowed usersto click on
course Web site links to open varied eectronic documents posted in a standard format.
(4) RelPlayer - the streaming media player needed to listen to live seminar presentations
and discussions, and to replay recorded seminar modules. The software automatically
configures as a browser plug-in and is downloadable without charge (see:
http://mwww.red.com). (5) Internet chat software - to ask questions and to communicate
with other participants during live seminar sessons. Unlike email, typed messages
exchanged by chatting are displayed instantaneoudly to dl those logged into the chat
room, thus alowing rapid feedback. We used Internet Relay Chat (IRC) shareware,

which offered multi-user, keyboard chat capabilities over different operating systems.®

The In-Class Seminar

Thein-dass seminar was hed in amultimedia classroom operated by the
university’s distance learning center. Classroom facilities included fixed and mobile
radio microphones, an overhead projector, a whiteboard, large-screen television monitors,

speakers, telephone access, video cameras, and an Internet connected compuiter.
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Separated by a glass window was a control room, equipped with two additiona Internet-
connected computers and facilities for sound, video, telephone cdl-in, mixing, and
monitoring (Figure 1).

Before each live seminar, the faculty instructor posted a seminar program to the
course Web ste. This contained an outline of discussion topics for the class, speaker
presentations, papers, and biographies, links to dides and reading materids, and atime-
linefor each sesson. We aimed to avoid over-long presentations and dead time with
nothing being broadcast, and to maximize the time available for participant discusson.
For most classes, we a so pre-arranged for in-class and distant discussants to comment
immediately after each presentation (after which open discussion was encouraged).
Photographs of speakers, in-class student presenters, and the seminar room were posted
to the program page on the Web.

The physical mesting of the seminar was held once aweek, as athree-hour class
for in-class sudents. For the firgt half-hour of each class, in-class students presented and
discussed short assgnments based on their prior readings. Thiswas followed by the main
session of the class, lagting for about two hours, during which ingructors and invited
experts gave presentations, discussed case sudies, and participated in discussion.

More than 25 prominent nationa and internationd guest lecturers participated in seminar
sessons. Some of these guest speakers were physicaly in the class. Others participated
from remote locations by telephone. Included among the remote guest speakers were
business executives (cdling in from their factory offices), congressond and federa
agency daff (caling from Washington, D.C.), and program managers and researchers

(cdling from their offices around the U.S. and in Canada).
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Generdly, guest speskers were asked to prepare dides before the class and
transmit them eectronicaly to us. Presentation dides were numbered and transformed
into linked Web pages. In-class and distant participants were able to listen to
presentations in red time, view dides as speakers referred to them, make comments, and
ask questions. The student assgnment and discussion section and the main presentations
were broadcast in real-time over the Internet to distant learning participants. The last
one-haf hour of each class was reserved for in-class discusson, including discusson of

assgnment dlocations, readings, and technica issues.

The Virtual Seminar

Digtant participants a remote locations logged into the seminar viathe Internet,
listened to the live audio feed, and selected the sequence of Web pages to smultaneoudy
view dide presentations. Audio from in-class microphones and remote telephone
participants was mixed, then fed to a control-room computer server, encoded into
compressed digita form, and made available for Internet transmission by the Real Server
software. A link from the seminar Web site to the control room server made an automatic
connection to the audio stream dlowing distant participants to listen usng RedPlayer.
Another control room computer, configured smilarly to an Internet participant’s, dlowed
control room staff to monitor the received Rea Player sound qudity (Figure 1).

During the live seminar, questions and discusson comments to faculty, speskers,
or other students could be made in three ways. First, in-class students could ask
guestions or comment, using radio microphones. These interventions were broadcast to

al Internet participants. Second, distant students could cal in to the class on atoll-free

13



telephone number. At least haf of the distant participants had access to atelephone
separae from their Internet connection. Telephone comments could be heard in the class
and were re-broadcast to other Internet participants. Third, distant students could type
comments through the Internet chat room. Chat room comments could be viewed by al
other distant chat room participants, and could be viewed in the classroom on large video
monitors. A computer was set up in the front of the seminar room connected to the chat
server. Oneindividua managed the chat room and facilitated remote participant
discusson.

Initidly, the “back channd” flow of chat-room comments visbly distracted in-
class speakers and students. This problem was minimized by re-orienting monitors out of
direct lines of vision in the classroom and by encouraging atention to etiquette by
chatters. In discussion periods, the faculty ingtructor fielded (and prompted) questions,
dternating between in-class and distant students. Questions posted on the chat room
were re-read doud, alowing distant students not using the chat-room and remote
speakers to hear what was being asked. Sometimes, speakers would skip some dides, or
go backwards to earlier dides. However, using the chat room, we were able to
continuoudy indicate to remote participants the dide number a speaker was referring to.

Sound qudity was a chdlenge in the live sessons. Overhead microphonesin the
multimedia classroom proved too senstive. Higher quality was achieved by using
persona radio microphones for faculty and speakers and a hand-held radio microphone
for in-class students. The trade-off was some loss in spontaneity, as in-class students had
to sgnd for the mike before speaking. At the same time, student questions were

generdly wdll prepared - athough, without doubt, afew students were gpprehensive at
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firgt about having their comments broadcast live over the Internet. Interestingly, the
clearest sound quaity was often obtained from remote presenters speaking directly into
telephone handsets, with the telephone audio input being fed through a sound mixer and
broadcast directly by Rea Server.

For remote participants, theidiosyncrases of individual computers, sound cards
and Internet connections affected audio fiddity. Distant students could adjust hardware
and software settings to achieve some improvements. Nonetheless, periods of poor sound
qudlity, including sequences of lost words, did affect severa distant participants at least
some of thetime.

A dight time lag was observed in audio broadcast reception - due to the buffers
used to encode and decode the broadcast data streams. By fine-tuning, we managed to
reduce the delay to about 3 seconds - the time it took for aremote Internet user to hear
words after they were first spoken in the class. However, these voice delays did not
present mgjor problems since most conversation involved only one speaker or cdler
talking at atime rather than Smultaneous multi-voice discusson.

After each class, we transferred adigita copy of the audio feed to the seminar
Web ste and edited these files. The presentations could then be replayed on demand. It
was then aso possible to automatically link the audio feed and dides in the actua
sequence used by a spesker, to dlow afull multimediareplay.'® We further learned the
vaue of independently videotaping in-class sessons. In a couple of the early classes,
Redl Server crashed - which meant not only aloss of broadcast to distant participants, but
aso aloss of afew minutes of stored digital soundtrack until the server was re-booted. A

Separate video record allowed us to use the sound track on the videotape to restore afull
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archive copy of each sesson. Additionaly, the video sound track was useful for editing.
The digital soundtrack that is made “on-the-fly” is aready compressed and sampled,
which reduces the Sze of files. But it is then difficult to enhance periods of poor sound
qudity. In such cases, we reverted to the video to re-madter new digita tracks. Findly,
video taping adlowed us the option of posting some of the presentations as replayable
modules usng ReaVideo.

Seminar activities continued between classesin severa ways. A group eectronic
mailing ligt (listserv) was established, to which dl in-class and remote participants were
subscribed. Group mailings were used to discuss issues raised in the seminar, describe
upcoming classes, and disseminate dectronic student assgnments for review and further
comment. Separate email messages to distant participants were also used to offer
technica guidance on such topics as how to better use the chat room software or improve
sound qudity. We aso established a discussion area on the seminar Web Ste (athough,
we found that the listserv was a better method of group communication). The faculty
indructor maintained red and eectronic office hours, meeting in-class students in-person
for one-on-one discussons and using email with both in-class and distant students for

dedling with individua questions and comments.

SUBSEQUENT ROUNDS OF THE SEMINAR

After the first synchronous seminar, the recorded content was used as the basis for
subsequent classes that were offered with asynchronous learning modes where students
accessed | nternet-based content independently, not in a S multaneous group environment.

Thus, a second seminar was offered in the Fall Quarter of 1997. This course was again
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experimentd, this time without any advertisng beyond a smple departmenta liging.

Five students enrolled, mainly due to interest in the subject, athough curiogty about
Internet teaching and the attraction of fewer fixed class meetings dso played arole. Ina
weekly course module, with eements taken at any point during the week, sudents were
required to read assigned materids, replay audio presentations, and view presentation
dides. Each week, every student had to complete an € ectronic assgnment based on the
content of each module. These were reviewed, with comments, and returned
eectronicaly by the faculty ingtructor. About every two weeks, students met with the
indructorsin a physica seminar (usualy of between 2.5 to 3 hours) to discuss the content
of prior modules, raise issues and questions, discuss assgnments, and present seminar
papers.

Thethird and fourth offerings of the seminar occurred under specia conditions
while the faculty ingtructor was on a research assgnment in Germany. In the Winter
quarter of 1998, two U.S.-based students at the indructor’s home university in Atlanta
wished to take the course. The students were enrolled as specid topics students (a
procedure which alows students to pursue individual specid topics with afaculty
ingructor). The mode of seminar operation was sSmilar to the second round, except that
no physical meeting was possble. Instead, the students took the course modules,
completed the eectronic and seminar paper requirements, and maintained ongoing emal
contact with the faculty indructor. Internet-based e ectronic meeting software (Microsoft
NetMesting, with two-way audio, chat, and whiteboard capabilities) was used for group
discussion and paper presentations. Subsequently, in the Spring quarter of 1999, afourth

seminar was offered usng amixture of teaching modes with re-edited and new course
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content. The instructor held four initial classesin Atlanta, then returned overseas on
continued research assgnment.  Students were then assigned a series of re-playable
audio-visud Internet modules and Web-accessible reading materids. Four live seminar
classes were dso held using ISDN (Integrated Services Digital Network)
videoconferencing for two-way video and audio links between the U.S. and Germany. In
these live video classes, NetMeeting was used in a supporting role to project dides and to
provide a back-channel chat capability. Asin earlier seminars, eectronic assgnments
and frequent email interactions were employed. Four students enrolled in the fourth
seminar for academic credit. Five additiond studentsin aseminar at the Vienna
Universty of Economics and Business Adminigtration, Austria, also used the replayable
Internet modules and participated in some of the live classes usng NetMeting.

The experience of these follow-up seminars was postive. As one student in the
second seminar commented: “ Amazingly, listening to lectures on the Internet was much
more simulaing than gtting inthe dass” This sudent liked the ability to review (or
skip!) particular sections, and to access modules a any time. Similarly, a student in the
third seminar remarked: “It iskind of nice to have the flexibility of accessing the course
through the Web rather than attending classin a physica building.”

Students in the second and third seminars reported spending from 11 to 19 hours a
week for the class, arange that included time on the mgjor final seminar paper. Of this,
from 4 to 11 hours aweek was Internet-related (viewing online presentations, reading
online course materias, and doing eectronic assgnments). This data draws from asmall
sudent sample (Sx indl). Nevertheless, these reports suggest that students typicaly

invested more time in the online seminar than in a conventiond course - even though the
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online seminar had fewer scheduled class meetings. Very little time, if any, was spent in
the university library (the median timein the library building was zero). Such data gives
little comfort to those anxious about the preservation of physicd librariesin an age of
eedly accessble (dbat variable qudity) online information.

In the second seminar, the holding of physical meetings every two weeks greetly
reinforced learning. At these sessons, it was found that students had excellent recall of
the materid they had listened to and read, and that they were very keen to enter into
ubstantive and informed discussions. The regular assgnments and frequent individud
student-faculty email communication reinforced learning. The third seminar hed dl these
elements, except for the physica meetings. It was found that e ectronic meetings were
not as good or lively. To an important extent, this was due to technica reasons - manly
the poor quality of the transatlantic Internet connections available to the distant faculty
ingructor. The ISDN connections used for the fourth seminar’ s éectronic meetings
overcame these problems, and excellent transatlantic audio and video interactions
resulted.™

As students undertook paper assignments, the faculty instructor connected
students with externa experts and practitionersin the U.S. and other countries. The
electronic nature of the course dlowed students to readily use email to send paper
outlines and drafts to these experts for comment. The instructor moderated these
interactions so that no individua expert was overloaded. Invariably, experts and
practitioners responded generoudy to the students, given them va uable feedback and

points of reference.
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STUDENT EXPERIENCE

Throughout successive rounds of the seminar, many informa personad comments
and emails were received from participants on the content and technica organization of
the seminar. No specid log of informa comments was kept, athough emails were
retained. In addition, forma evauations were conducted. In-class participantsin the first
two rounds of the seminar completed written mid-session and end- of-session evauations,
in addition to the officid univeraty teaching evauation. During the first seminar, distant
participants were encouraged to complete a brief online evauation at the end of each
session to provide immediate feedback on technica and content issues. A find
evauation was aso conducted with the distant participants. In the second, third, and
fourth seminars, sudents aso completed end-of- session evauations. Overdl, forma and
informa feedback was received from nearly 50 students, which provides a reasonable
basisfor inference. However, three of the four courses had small class Szes, o results

specific to individua courses should be interpreted cautioudy.

Student views of technologies used in the seminar

There were differencesin how in-class and Internet students viewed the various
technologiesused in the dlass. In formd evduations of the first seminar, in-class
students most highly vaued two traditional approaches: classroom presentations and in-
class discussion. Telephone presentations and dectronic posting of assgnments were dso
highly rated. Speakers overheads were less important to in-class sudents, while the chat
room was poorly ranked. In contrast, the distant participants highly rated the dides and

overheads in the Web browser, followed by eectronic readings, group mailings, and
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RedAudio. Thedigant participants high rating of the Web dides indicates the
importance of a least some visud stimulation to those who are not directly in the
classoom. The chat room facility recelved amedium rating. While in-class students
missed few classes, none of the distant students listened to dl ten sessions, dthough dl
but one student listened to half or more of the sessons (the range was from four to eight
sessions). Six of the eight distant participants reported replaying at least one session.

In evauations of the second and third seminars, high ratings were given to Web-
based readings and resource materids, dectronic assgnments, email communicetion, the
final seminar paper, and in-class meetings. Studentsin these seminars were less happy
with the audio quality, the overhead dides, and - for the third seminar - live Internet
conferencing. In the fourth seminar, the use of better quality 1ISDN lines led to greater

satisfaction with live video classes.

Overall student assessments of strengths and weaknesses

For the first seminar, in-class students most frequently said that the best things
about the course were access to expert resources and speakers brought into the classroom,
the dectronicaly accessible library of class and speaker presentation materias, and
interactive discussion and question-and-answer sessions. In-class students dso said their
learning was enhanced by the red world knowledge of the Internet students (most of
whom were practitioners in the industrid modernization field), enhanced student-
ingructor communication, and the ectronic assgnments. In their evauations of what
they liked about the course, the distant students most often mentioned the seminar

content, access to expert speakers, interactive discussion and questions-and-answers, the
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newness and innovativeness of the technique, and the convenience of taking the course
from their desk. Other benefits mentioned include the ability to replay classes and the
well-organized nature of the course.

Technologicd glitches related to sound quality topped the list of aspects that
hindered learning. Some in-class students without their own computers reported
difficultiesin ng on-line reference materids, as university student- cluster
computers restricted printing of materias to save paper. (We observed that most students
preferred to print out online materids, rather than read them on-screen.) A few in-class
students said the in-class period was too long, while distant students complained about
office distractions.

Students suggested a broad range of improvements for the seminar. In-class
students most often gave suggestions related to content, followed by increasing
discusson and interaction, shortening the length of the seminar or alowing a bresk,
adding more microphones, and incorporating more assgnments into the course design. It
should be noted that athough some in-class students wanted more interaction and
discussion, others wanted less. The distant students indicated that addressing the
technologicd glitches that hampered sound qudity and better managing spesker
presentations would improve the seminar. Other suggestions for improvement by distant
students included employing video, managing the diversity of background and experience
among distant participants, and expanding the course content.

In the second and third seminars, sudents most highly vaued the flexibility
offered by the class, dthough recommendations were made to edit the presentation

modules. Second seminar sudents aso highlighted the in-class discussions as a strength.
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But severa students noted the workload involved in listening to class modules and
preparing for class discussons. In the fourth seminar, highly enthusiastic comments
about the vaue of hearing a speaker and viewing overheads were matched by

observationsthat in severa cases reading a presenter’ s paper was just as useful.

Effects on Under anding and Comparison with Traditional Courses

Overdl, in-class and campus based students were more likely to pogtively rae
the seminar’ s effect on improving their understanding of the subject matter than were
disant sudents. In thefirgt seminar, in-class students uniformly gave the course the
highest rating (al reported the course greetly improved their understanding of the field).
In the second and third seminars, amgjority of the campus-based students strongly agreed
that the seminar improved their understanding of industrid modernization. In contradt,
only two distant sudentsin the first seminar said the course greetly improved their
understanding of the subject matter; four sudents said their understanding was
moderately improved; and two students said their understanding was dightly improved.
The more diverse nature of the distance participants in the seminar, their more varied
expectations, and their prior professona experience contributed to the more mixed
reception these partici pants gave the course,

There was no traditiondly taught verson of the seminar on industria
modernization with which student experience could be compared. So in-class students
were asked to compare the learning process in the seminar with other courses that used
traditional teaching techniques. For the 13 students in the first seminar responding to this

evauation question, Six rated the course “much better”; two rated the course “dightly
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better”; three rated the course “about the same’; and two rated the course “dightly

worse’. For the second seminar, three of the four respondents rated the course as better.

FACULTY AND INSTITUTIONAL PERSPECTIVES

From faculty and indtitutiona perspectives, Internet-based multimedia teaching
has avariety of implications. Multimedia and Internet-based teaching does affect faculty-
student interaction, course content, how material is taught, course discussion, the pace
and style of teaching, and resource requirements. The effects are poditive in some
respects, negative in others. The particular set of benefits and costs varies according to
whether synchronous or asynchronous teaching modes are employed. (See Table 1.)

When students are not physicaly together in classrooms, immediacy with faculty
and other sudentsis obvioudy logt. Thereisadiminishment in classroom pontaneity,
athough when the qudity of live communication is high (asin the fourth seminar), the
reduction in spontaneity is relaively smadl. At the sametime, there are compensating
gains. Thefirgt seminar was much enhanced by the penetrating comments and practical
experiences offered by its diverse distant participants. 1n the subsequent three seminars,
students studying multimedia course materids prior to live meetings came to those
meetings very prepared, with a high degree of recall, and were keen to enter into
subgtantive discussion about the material. The use of pre-recorded course content by
national and internationa experts aso alowed students to encounter awider range of
viewpoints and perspectives than might normally be the case. As noted in other sudies
(Bllis 1997), students highly valued the flexibility to seif-pace learning offered by

asynchronous modules. Additiondly, with much course content obtained asynchronoudy
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by students without in-class faculty ingtruction, class and dectronic faculty-student
interaction followed an intensve tutoria approach characterized by discussion and
didogue rather than one-way lecturing. Indeed, in dl four courses, there was a high leve
of faculty-student interaction outside of scheduled live or eectronic class meetings.
Modtly, these interactions occurred on an individua bas's, using frequent email and
rounds of comments on assgnments and papers. Many students noted in their
evauations that persond interaction with faculty was actudly grester than in traditiona
COUISES.

The direct additiond monetary costs of mounting four online seminars were
relatively modest. About $8,000 was spend on hardware and software by the faculty
ingtructor, including roughly $5,000 for the course Web server and $2,100 for the
Red Server educationd license. Inthe fourth seminar, around $1,500 was spent on ISDN
line charges. Such additiond expenses fit within the budgets of instructiona awards or
specid equipment grants available at many univerdties. There were no extra hardware or
software costs for students (if they already had access to the necessary equipment).

Y et, these low margind costs are deceptive. For example, dedicated multimedia
classrooms as used by the seminar can cost $200,000 to fully equip with required
microphones, video cameras and monitors, monitoring and mixing equipment, computers,
telephones, fast Internet connections, and control facilities. For live teaching, with in-
class and remote students and high levels of interaction, these facilities are essentidl.
Moreover, extensive technicd and in-session staff support isrequired. Without prior
equipment investment and university-provided technica support, it would be difficult, if

not impossible, for aregular faculty member to mount a comprehensve, broadcast
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Internet course. (A much less cogtly standa one multimedia computer workstation with
sound and video mixing equipment could be used to produce pre-recorded content for
Internet digtribution, athough the qudity would likely be poor and technica support
would probably still be needed for recording and editing.)

The amount of faculty and support timeinvolved in developing and teaching the
fird live course was considerable. Although no track was kept of thistime, it was far
more than would be involved in atraditional course. The lead faculty member was
assisted by a colleague who dso served as an ingtructor and operated the in-class chat
facility. Both spent much time in preparation and authoring Web site content. For the
live class, one or two gaff members from the univergity’ s continuing education and
distance learning department provided control room, mixing, and monitoring assstance.
At various times, other saff from the university’ s computing, continuing education, and
academic units aso provided substantive help, ranging from dealing with technica issues
and Web site operation to marketing and editing.

Furthermore, prior to the course, and during the first few sessons, much time was
spent with distant registrants to assst them in downloading software, configuring their
computers, and resolving problems. The intensive online nature of the seminar dso
generated consderable individua and group dectronic communication, aswell as
requiring regular routines of Web posting course materids. At the same time, the greetly
increased faculty effort and attention in thefirst class resulted in a course that was highly
prepared and organized, and thisin itsdf certainly contributed to an improved student

learning experience.
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In the second and third courses, additiona technica support was not needed to
run the seminar, nor was it necessary to purchase additiona hardware or software. On-
campus students were able to magter the necessary software with little additiona
assstance. However, time had to be spent in loading and preparing the Web site for
asynchronous sessons. There was dso considerable up-front faculty and student
assigant time in re-editing and renewing asynchronous content. The fourth seminar
required technica staff in both Karlsruhe, Germany and Atlanta to support the ISDN
video conferencing link. Additiondly, for al courses, faculty interaction time with
students was greeter than in traditiona classes.

Nonetheless, despite these investments of resources in both asynchronous and
synchronous modes, student expectations of audio and video quality were higher than we
were ableto meet. Technicaly, we could have raised quality and production levels,
particularly for the asynchronous Internet-based modules. But this would have required
the availability of alarger budget and even more technica assistance to produce and edit
modules than we were able to obtain. It remains to be seen whether Internet-based
teaching technologies and facilities will evolve to the point where regular faculty (and
ther inditutions) can obtain very high quality sound and visud qudity, yet Hill afford to
teach (or “narrowcast”) to speciaized classes, with students dispersed over space and

time

CONCLUSIONS

One of the underlying principles of the industrid modernization field isthet new

technology must be viewed pragméticaly. The smal and medium-szed mature
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companies that typicaly lag in using modern manufacturing methods are often advised to
carefully consder the risks, further development needs, and training costs that are
involved in alegpfrog into the newest, most advanced technologies. In such cases, tried
and tested off-the- shelf technologies, combined with the upgrading of existing
approaches, provide workable and more affordable solutions that can subsequently be
built upon as part of a gtrategic approach to improvement (Nationd Research Council
1993; Shapira 1998).

This philosophy guided our use of technology in teaching the seminar on
industrid modernization. The seminar on industria modernization made pragmatic use
of available Internet technologies and |ow-cost/no-cost software. No new software was
devel oped; the expenditure on new equipment to teach the course was modest; and, with
access to an Internet-connected computer with a sound card and speakers, students did
not need to spend money on any new hardware or software. The course employed
multimedia methods of content presentation, using Internet audio streaming broadcasts
and dides (the latter prepared usng commonly available presentation software). Internet
broadcasting was coupled with conventiona technologies and methods. For example, we
made frequent use of the telephone to provide an easy feedback loop for distant students
and to dlow thelive Internet broadcast of remote experts during the synchronous
teaching mode. (In so doing, we learned that combining remote telephone presentations
with visud materiasis an effective method that can be used for non-Internet courses at
low added cost.) We eschewed Internet video streaming because of current Internet
bandwidth congtraints for distant participants. However, our success with ISDN

videoconferencing in the most recent seminar illudtrated thet live video can be usefully
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deployed once higher Internet bandwidths become universaly available. Nonethdess,
we readily appreciated that greater use of video not only raises cost but aso complexity
in order to produce interesting and high quality presentations (i.e. not "taking heads’).

Y et, despite our pragmatic approach, our experience emphasizes that teaching an
I nternet-based broadcast course requires considerable faculty learning costs and more
preparation time than typica for aconventiona course. Moreover, while our margind
hardware and software costs were low, we benefited greetly from accessto university
multimedia classroom and broadcasting facilities developed, at considerable expense, for
satellite and cable television teaching (but easily converted for Internet broadcasting).
We aso recelved agreat ded of support from technicd saff in thisfacility. While future
technologica developments may make the necessary technologies easier to use and more
portable, a present broadcast teaching viathe Internet still requires prior and ongoing
inditutiond investment in facilities, training, and technica support.

Our experiences in Internet and multimedia teaching offer ingghts of rdlevance to
planning educators. Policy and planning schools are likely to follow broader university
trends in offering a greater number of online continuing education and degree programs
to off-campus students. We have shown that discussion-oriented policy and planning
courses can successfully use distance learning technologies. These technologies dso
dlow the learning experiences of regular and off- campus students to be enhanced by
interaction with practitioners and remote experts. Although, the diversity of distance
students we encountered presented some teaching difficulties, thisis a chalenge that
should be welcomed. As additiona distance courses come online, there can be better

matching of course content and distant student needs. Our experience suggests that
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Internet technologies can be used to offer specidized policy and planning coursesto
numericaly small yet geographically dispersed distant sudentsin the U.S. and e sewhere
for academic credit and continuing education. However, we are cautious about the
scaling-up our experience to the subject of offering entire policy and planning degrees
through distance teaching. Extensve invesments and ingtitutional support would be
required to develop high qudlity programs. Collaborative online course development and
teaching by groups of schools might be afeasible way not only to spread the cogts, but
aso to leverage the interactivity, expanded resource base, and broadened perspectives
that Internet- based teaching offers.

Wewould be the firgt to admit that online teaching is no subdtitute for face-to-
face interaction between faculty and students - indeed, three of the four versons of the
course did build in face-to-face contact. Y et, our judgement, supported by the informal
comments of students and forma evauations of the seminar, isthat a pragmatic gpproach
to online teaching works and that student learning is enhanced. In generd, students were
highly motivated to participate in an online eectronic learning environment, through
which they could access presentations from experts around the country, required and
supplementary readings, participate in eectronic discussions, submit assgnments, and
pursue links for further research. Possibly, sudent interest in this mode of learning is
tempora and will decline, as Internet- based teaching becomes more common. More
fundamentaly, we believe that the congderable extra effort we put into the planning,
preparetion, organization, and teaching of the online seminar, and in student interaction
(on and off-line), was the grestest factor in delivering a course that motivated student

participants. In this sense, while Internet technologies offer new possibilities for
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teaching, these technologies offer few short cuts to educators and adminigrators if the

god is an improved sudent learning environment with high interactivity.

Authors Note: The online seminar courses described in this article received the support
of severd units a Georgia Indtitute of Technology, including the Office of Distance
Learning, Continuing Education and Outreach, the Ivan Allen College, and the Economic
Development Ingtitute. The authors particularly wish to acknowledge the assstance of
Robert Albright, Joe Boland, Matt Corey, Joseph S. DiGregorio, Ami Feingtein, Walter
Gonzales, Ron Hutchins, Ken Knoesppel, Chris Lindsey, Mike Luttrdl, Alfie Meek, Paul
Manno, and Loping Wel. Grateful acknowledgements are o due to the Manufacturing
Extension Partnership of the Nationd Ingtitute of Standards and Technology and to the
Georgia Tech Foundation for awards that helped to sponsor the first online seminar, and
to the Fraunhofer Ingtitute for Systems and Innovation Research for providing facilitiesto

conduct the third and fourth online seminars.

NOTES

1 NUA Internet Surveys, August 1999. 24 Sep. 1999 <http://www.nua.ie/surveys>.

2. For information on university initiatives in distance education, see
<http://www.uwex.edw/disted/index.html>, <http:/Mmww.worldcampus.psu.edu>,
and <http:/Amww.dliance.usg.edu>.

3. For example, the Univerdty of Phoenix Online <http://online.uophx.edu> is part
of the second largest private university in the US and has severa thousand

students enrolled in online degree programs.  The United States Open University
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<http://mww.open.edu> represents a British initiative to attract American distant
students.

A sective liging of urban planning college courses usng Web outlines and
materidsis available at <http://Amww.sppsr.uclaedu/crane/syllabi>. Many other
Internet-related urban planning resources are listed at <http://www.cyburbiaorg>.
For details of this research, see the Georgia Tech Policy Project on Industria
Modernization at <http://Awww.cherry.gatech.eduw/mod>.

Red Server was purchased with an educationa license for up to 70 smultaneous
users from Rea Networks Inc. at <http://www.red.com/>.

The Internet bandwidth available through telephone dia-up was 28.8 to 33.6
kilobytes per second (KBPS) when the first seminar was planned in 1997.
Modems with 56 KBPS download speeds are common today, but this il limits
the quaity and sze of streaming video. Better video qudity can be achieved with
higher cost ISDN connections (128 KBPS or faster) or T1 lines (1.544 MBPS or
million bits per second). The very fast cable modems and Asymmetric Digital
Subscriber Line technologies (download speeds asfast as 1.5 MBPS using
exiging telephone lines) beginning to be available from 1999 should make high
quality video transmission feasible & low user codt.

For Web authoring and hogting, we acquired Microsoft FrontPage, but many other
Web hosting and authoring packages are available. Other purchasesincluded a
color scanner and Adobe Acrobat Exchange <http://www.adobe.com> to create

electronic document files viewable by the Adobe Reader plug-in.
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0. IRC chatroom software can be downloaded without charge for MS Windows at
<http://mww.mirc.co.uk/get.ntml> and for Macintosh a <http//www.ircle.com>.
10. For an example of a presentation linking dides and voice, see R. Combes, “The
development of industria modernization at the Sate level: Georgia s experience,”
Seminar on Industrial Modernization 1997,
<http://mww.cherry.gatech.edu's m/module/combes fr.htm>. Requiresan
I nternet-connected multimedia computer, Web browser, and Redl Player.
11.  Two bonded pairs of ISDN channels were used to give a bandwidth of 256 KBPS.

Transatlantic ISDN charges of about $200 an hour were incurred.
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Table 1. Opportunitiesand | ssues Associated with
Inter net-Based Multimedia Teaching

Internet Opportunities I ssues

Teaching Mode

Synchronous - Widened accessto expertise brings Requires large up-front time

(live classes) new resources into the classroom inv&stme_nt in learning and
Can reach dispersed student preparation
audience beyond home Requires additiond technical
geogrgphicd area assistance and staff support
Lower monetary outlays are High qudity broadcasting of
required than for other live distance classes requires equipped

teaching technologies

Allows multiple mediato be used
in presentations

Eadly linked to éectronicaly

multimedia classrooms, content
sarvers, and software

Internet technology till has
glitchesand isnot 100% reliable

accessible library of class materids Audio qudity can be varidble
Increased effort needed to organize Good video quality needs very fast
leads to better prepared classes Internet links
Class content can be captured for Diversity of distant students poses
replay or to reach students unable extrateaching chalenges
tobeinliveclass Lessin-classspontaneity
Newness of the concept (currently) Can be hard to engage remote
motivates students participants
Awnchronous - Students have gregter flexibility Internet content server and software
(with pre- and control needsto beacquired and
recor ded - Student sdlf-learning of content maintained
enhances student-teacher Traditiona faculty-student
content) interaction and discussion classroom lectures are reduced or
Faculty can spend moretimein diminated —requires adjustment in
interacting with and tutoring attitudes, approaches, and
students, rather than lecturing adminigtration

Pre-recorded content can be used in
more than one course, leveraging
up-front courseinvestment

Once content is recorded, does not
require specid multimedia
classroom

Students can access from home or
office using commonly available
hardware and free software
Students cannot miss class— &
modules can be replayed on
demand

Newness of the concept (currently)
motivates students

Pardlel investmentsin methods to
facilitate questioning, discussion,
and interaction are essential

Over time, pre-recorded content
needsto be updated

Student expectations of video and
audio quality are higher than
regular faculty can mest, without
technica assistance to produce and
edit modules

Fully-electronic access to course
readings and other materids may
lower student use of physica
libreries

Source: Authors experience in teaching Online Seminars on Industrial Modernization, 1997-1999.




Figure 1. First Online Seminar on Industrial M oder nization: Synchronous Teaching Mode
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