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COMPUTERS IN TEACHING SOCIAL SCIENCE
IN AMERICAN UNIVERSITIES: A SURVEY,
CRITIQUE, AND EXAMPLE
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Kenneth Janda
Department of Political Science
Northwestern University

Prepared for Delivery at the Joint Sessions of Workshops of the
European Consortium for Political Research, Planning Session on
" "“The Use of Computers in Teaching Political Science,”
Rimini, Italy, April 5-10, 1988.

Sometimes I wonder why any college professors work at improving
their teaching. The reward structure at most universities values professional
pubhcauons more than classroom performance, so why spend time cultivat-
ing an underappreciated skill? The answer must be that those professors are
educators as well as scholars. They are genuinely interested in what and how
much their students learn, and they try--not always with success--to improve
both their techniques of instruction and their students' methods of learning.
At least, that is the message I draw from this international gathering of Euro-
pean professors to discuss computer usage in teaching political science. My
role in this gathering is to deliver a letter from America that reports on com-
puter usage in teaching social science at the college level in the United States.

Afterwards, I will present an example of my own use of computers in teach-

ing the basic course in American government and politics to first-year under-
graduate students. Along the way, I will comment on the micromania that is
sweeping academia, offering my views of its negative, rather than positive,
effects on computing in education.

It is clearly impossible to present a comprehensive account of com-
puter usage in teaching social science across the United States. Even with
loads of funding, any large-scale survey of instructors in different disci-
plines would take perhaps two years to design, execute, analyze, amd write.
By that umc it would already be out of date. However, thanks to the timely
publication of a special issue on the State of the Art of Social

Science Computing in the last issue of Social Science Microcom-
puter Review, 1 can report describe "what's going on" in the

"S i the State of the \ .
YOS o e United States with some degree of confidence.

Art of Social Science Computing,”

a special issue of Social Science . . . . ge L
Microcomputer Review, 5 (Winter, That symposium contained seven articles by specialists

1987) in every major discipline in the social sciences--sociology, an-
: thropology, psychology, economics, public administration, his-

In 1988, this journal merged with | 10T and political science. (Two additional articles focused on

Computers and the Social Sciences-
to form the single publication
Social Science Computer Review,

statistical applications and expert systems.) Synthesizing the ob-
servations in the seven review articles should provide a fairly ac-
curate estimate of the role of computers in social science teach-
ing. To provide raw material for my synthesis, I will first

summarize the main points in each article:
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SOCIOLOGY

Kenneth E. Hinze,

1987), 439451

Louisiana State Universiry,

"Computing in Sociology: Bring-
ing Back Balance,” Social Science
Microcomputer Review, 5 (Winter,

To write his review of the state of computing in sociolo-
gy, Hinze conducted a telephone survey of leading figures in the
field. His interviews disclosed eight trends:

1. There has been a steady increase in the use of computers. In 1985, 84%
of members of the American Sociological Association reported us-
ing computers, and 50% had them for their exclusive use. Never-
theless, "The reported use of computers in instruction is actually
quite sketchy and quite peripheral. Litde has filtered into the cours-
es so far. Most computer use is limited to typing with word pro-
cessors,” (p. 440)

2. Computer us in qualitative sociology is advancing faster than in quantit-
ative sociology. Sociologists use computers "as great catalogers of
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textual material.," (p. 440) This primarily involves note taking and
information retrieval.

3. Elementary data analysis is moving beyond research methods and statistics into sub-
Jject matter courses. (p. 441) This is especially true for middle-level courses, and
it can be done "by putting the problem-hypothesis-analysis-conclusion sequence
into homework assignments.” (p. 441)

4. Computer hardware has moved quickly away from mainframes to IBM- standard micro-
computers. (p.441) A 1986 survey of 211 colleges involved in computer tech-
nology found that 69% of the micros purchased were IBMs and IBM-compatibles,
(p. 442)

5. Very linle quality courseware was available in the past, but this is no longer so. (p.
442) .

6. There are serious institutional disincentives to the growth of sociology computing.”
(p- 442) Problems include austere budgets that do not allow for released time to
learn about computing and 10 produce specialized software, "Sociologists cannot
expect much software without providing some professional pay off, and, current-
ly, sociological computing is a very underappreciated subdiscipline." (p. 442)

1. Along with data analysis, simulations are our best instructional computer applica-
tions. (p. 443)
t

8. The high-end users are integrating the various states of inquiry into one continuous
computer-assisted stream. (p.443) That is, word processing, database manage-
ment, statistical analysis, graphics, and desktop publishing are being used from
problem statement to laser-printed document.

Hinze believes that the "main effort of sociologists should be to de-
velop disciplinary applications of generic tools software, not to teach word
processing or spreadsheets.” (p. 443) He suggests that sociologists (1)
learn standard tools software and use them in research specialities to ease re-
search whenever possible, and (2) design detailed, step-by-step exercises
from those pieces for students,

. Hinze briefly reviews about 30 different software packages under a
heading of "courseware for sociology," but perhaps 10 might more properly
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be described as analytical programs for statistical analysis. Hinze offers
some expectations for the future:

1. Price drops of smaller and more powerful computers to the range of $1,000-$1,500,

NGB W R

ANTHROPOLOGY

Dennis O'Neil,
Palomar College,

compuier Review, 5 (November,
1987), 452-465.

*Anthropological Computing in the
Mid-1980s," Social Science Micro-

#

more laptops in use, and greate use of lecturing with computer graphics in favor
of blackboards.
More development and use of computer simulations.
Perhaps some trouble in integrating these technologies inte sociological practice.
Easier human-machine interfaces.
Arrival of computer-telecommunication networking.
Spread of integrated machine assistance to all stages of research.
Artifical intelligence may be the most natural application of computers in sociology.
Hypertext programs may become commonplace.

O'Neil found it difficult to portray computer use in an-
thropology, because few anthropologists have described their
work in print. However, the American Anthropological Associ-
ation's 1985-86 "Guide to Departments” found that 56% of the
392 departments list computer facilities, and anthropologists
have sponsored several conferences, newsletters, and bulletin
boards dealing with computing. Concerning computers in the
classroom, O'Neill writes:

Commercial software production for comptuer-assisted instruction
in anthropology has been virtually nonexistent due to the miniscule
potential of the market. What little software does exist was largely
created by academic anthropologists with modest programming

skills. Most of these programs fall into one of three categories: interactive tuto-
rials, simulations, and sample databases for student queries. The software has
usually been useful in the classroom, but rarcly has it fulfilled the potential of
this educational technology. (p. 455)

O'Neil mentions several CAI applications in anthropology running

on mainframes, some of which are based on the PLATO system for comput-
er-aided- instruction. Of special interest to cultural anthropologists are the
extensive databases of cultural traits, pioneered by the Human Relations
Area Files. Aspects of these files are being put on floppy disks and on opti-
cal laser disks, which should make these datasets more readily available for
research by graduate students and advanced undergraduates.

More generally, O'Neil cites six categories of tasks for which com-
puters are used most frequently in anthropological research:

1. Storage and retrieval of fieldwork data in numerical and text form.

2. Word processing and text-string searching.

3. Statistical analysis.

4. Simulations that model the real world for forecasting.

5. Special data collecting facilitated by programmable calculators andlor microcomputers.
6. Special data manipulation facilitated by customized software.” (pp.457- 458)

A, T — —— . Lo, o M W m -



i !

Computers in Teaching Social Science 4

H
£

Within anthropology, database management systems are especially
heavily used in archaeology. Working in the field, archaeologists have also
used a variety of sensors tied to microcomputers to make physical measure-
ments of the earth and objects more swiftly and accurately. However, mi-
crocomputers are not as forgiving of dust, heat, humidity, and unpredictable
power as are archaeologists. Undaunted, these hardy scholars have pressed
on, creating software to deal with their peculiar research tasks. '

O'Neil concludes that anthropologists have used microcomputers
mainly for research, especially word processing and database management.
IBM-compatible computers are the standard in the discipline, and anthropol-
ogists will upgrade to the 286 and 386 processors. They will also use stur-
dy, clamshell type microcomputers in the field, and they will demand high-
capacity, rapid-access hard disk drives for the laboratory.

PSYCHOLOGY

Michael L. Stoloff,
James V. Couch, and
Sarah Riley,

The senior authors surveyed psychologists across the
nation in 1986 and in Virginia in 1987 prior to writing this arti-
cle. For academic psychologists, word processing is the most
common computer application. They also use statistical software
in their research and simulation or tutorial software in teaching.
While microcomputers are not replacing the lecture, "they are,
however, changing the way laboratories are taught." (p. 466)
Similation and tutorial software can be used to demonstrate a va-

James Madison University, riety of experimental conditions without expensive laboratory

"Computer Use by Psychologists,”

equipment.

Social Science Microcomputer Re- For clinical psychologists, word processing also reigns
view, 5 (Winter, 1987), 466-475. | supreme. Special purpose programs are also used for adminis-

tering and interpreting psychological tests, and microcomputers

are used to gather symptom checklists from clients. (For the
purposes of this survey, the software used by clinical psycholo-
gists is of little relevance, and we will not consider it further.)

In their 1986 survey, Stoloff and Couch identified 113 programs for
academic psychology. In contrast to the pattern in other disciplines, twice as
many of these programs operated on Apple II computers compared with
IBM compatibles--and very few operated on other types of computers.

The largest number of programs identified for academic psychology {46) were sta-
tistical packages or teaching aids for statistics courses. Simulations for cognitive
psychology (10) and for social psychology (9) were also identified. Eleven pro-
grams for general psychology courses, including modules for various course top-
ics, are available commercially. {p. 468)

The authors advise instructors to decide carefully about the need for
and value of using computers. "However, a busy psychology instructor
whose students need regular, individual exposure to course materials may
find instructional software very valuable.” (p. 471)
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ECONOMICS

William P. Yohe,
Duke University,
Robert E. Schenk,
Saint Joseph's College, and
William B, Walstad,
University of Nebraska,

"Instructional Microcomputing in

Economics,” Social Science Micro-

computer Review, 5 (November,
1987), 476-484.

Yohe, Schenk, and Walstad distingush between “shell
programs”--substantive programs that run under particular
shells--and "substantive programs"--that run independently of
shells. Shell programs popular in economics include statistical
software, spreadsheets, and general modeling programs. Sub-
stantive software has been developed for major types of courses
in economic: the introductory "principles” course, and intermedi-
ate courses in macro- and microeconomics.

Software for the principles course tends to be developed
as tutorials or problem sets matched to publishers' textbooks.
Typically, a microcomputer package consists of a macro and a
micro diskette, each covering standard topics. The main purpose
of such software is to help students understand economics
graphs. These graphs are usually illustrated in the text and are

discussed in class by the instructor. Nevertheless, economics
graphs are often difficult for students to understand.

A graphics tutorial provides a way to reinforce the text and classroom presenta-
tions without spending additional instructor of class time. It is an efficient appli-
cation of the computer to principles instruction for students whao need help. (p.
479)

While textbook publishers have concentrated on high-quality tutorials

and problem sets, economics instructors have focused on developing simula-
tions and games.

Simulations allow students to make decisions and examine their effect on the
modeled phenomena, so that they become active rather than passive learners,
Games use competition to excite students snd give them an incentive to cover the
material, A simulation/game combines the best featurcs of each to get students
to look at complex situtions. A simulation/game will not guarantee stndent inter-
est, but, if well constructed, it can generate excitement and serve as an effective
instructional activity. (p. 479)

These programs are not perfect; they do not always target the proper

concept; and instructors may have to spend valuable class time instructing
students to use the program. "Only computer-oriented instructors are likely
to accept the challenge.” (p. 480) Ironically, a more subtle influence on the
principles course may come from the free testbank software that publishers
provide and instructors use to construct their examinations.

‘Whether students learn more or their attitudes improve from nsing microcomputer
programs on economic principles remains a matter of speculation. At present,
there is no body of research in economic education on which to base any claim.
{(p. 480)

Substantive software for the macroeconomic course varies from edu-

cational versions of commercial econometric models, to smaller model/
simulation programs, to captive tutorial/drill and practice programs. In the
microeconomics course, the most prominent software simulates business
firms, e.g., the interdependence among different decision makers. "One of
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the dangers of complex simulations is that, in the absence of good documen-
tation or teacher guidance, the entertainment aspects of the simulation can
obscure its instructional purposes.” (p. 481)

In addition, much of the available software covers single topics and can only be
used in class for a few days. Since it is often costly to introduce computers as an
instructional device, many instructors must either find the few packages that can
be used during a sizable part of the course or integrate a group of small programs
into a coherent whole. The difficulties of both options are major obstacles to the
spread of microcomputers for instruction in economics. (p. 482)
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Political scientists have used computers for decades, but

POLITICAL SCIENCE now computer usage is in an "expansionist” stage. "A new

wave of expectation is now spreading throughout the discipline,

Stephen Frantzich and only this time a larger percentage of political scientists from a
Helen Purkitt,
U. 8. Naval Academy,

broader range of subfields has experience with the computer and
is singing its praises." (p. 486) Computers have been used for
research--for both faculty research and student exercises and re-

"Computers in Political Science," search--in several ways.
Social Science Microcomputer Re-
view, 5 (Winter, 1987), 485-505. As an access tool, computers now commonly provide re-

mote access (1) to citations in bibliographic databases; (2) to ac-

ademic data in archives, such as the Inter-university Consortium
for Political and Social Research; (3) to governmental data avail-
able in "real time," such as legislative votes, speeches, economic indicators,
and press briefings; and (4) to other researchers across the nation and even
across the world through computer conferencing. (For example, I ex-
changed numerous messages about this conference with Professor Richard
Kimber in England via BITNET and received replies only a few hours after
sending my messages.)

As a tool for data analysis, the role of computers in gathering, ana-
lyzing, and displaying political data is now well known. Beyond data analy-
sis, computers are playing new roles in producing graphics of publication
quality and in gathering data through computer-assisted telephone interview-
ing (CATI) programs. Powerful spreadsheet and data management pro-
grams have also been applied to political data, and commercial firms now
produce important demographic and election data in compatible formats for
these programs. Specialized data management programs that assist candi-
dates in running election campaigns and programs that apply "artificial intel-
ligence" techniques to research problems are also gaining in importance. Of
the two, campaign management programs have had more impact on candi-
dates' behavior at present than artificial intelligence programs have had on
political scientists' behavior,

Similarly, the interest given to expert systems as a class of artificial
intelligence programs that emulate how experts solve problems and make de-
cisions in particular domains probably exceeds their success so far. Com-
puter simulation of political events--particularly in international relations--has
made a genuine impact on political research, however,
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As a teaching tool, computer applications can be classified under sev-

eral headings. Test creation programs are tied to several introductory gov-

ernment texts, and data analysis packages are commonly used in conjunction

with some existing program for statistical analysis. More intriguing are ap-

pllcatmns under the headings simulation, interactive real-time computing,
and interactive video.

Most teaching simulations either let a student play the machine, or
they link multiple students together to try out strategies against one another,
Interactive "real-time" systems "teach students how to analyze public policy
and to help them write analyses and research papers on current political
problems and conflicts. (p. 499) Interactive video, which uses a computer
to locating and retrieve video images stored on a laser disk, constitutes the
newest development and is especially promising for topics with visual as-
pects.

Although interactive audio-video technology has not yet been used extensively in
political science, experiences in other fields suggests that its effectiveness stems
from its potential to provide high-quality media images, vividly illustrate the
consequences and outcomes of political situations, merge with established tech-
niques of computer analysis such as modeling and simulation, and increase stu-
dent interest in computer-based instruction. {p. 500)

Frantzich and Purkitt contend, "Whether one is talking about re-
search, teaching, or political settings, the computer opens avenues that sim-
ply were not there before. New information is transmitted to and analyzed in
new ways by new groups of people, with new consequences." (p. 501)
Nevertheless, three truths about adopting new technology present political
scientists with challenges for the future:

1. The varied-tool-bag truth: Despite its significant uses, the computer is only one of
the tools of a good researcher or teacher. ... The sign of a good teacher or re-

searcher is knowing when to reach for whlch tool. (p. 501)

2, The there-is-no-such-thing-as-a-free-lunch truth: The start-up costs for political scien-
tists expecting to use computers for research or teaching can be significant in
terms of personal time and effort as well as equipment and software. ... Adding
the teaching of computer literacy, not to mention the specifics of particular soft-
ware, to courses not only takes time away from more substantive material but re-
casts the faculty member as a technical troubleshooter--a role that calls for time,
effort, and often a different schedule of availaibility. (p. 502)

3. The variable-consequences truth: The danger exists that the availability of analytical
tools and empirical data, rather than solid theory and judgment, will guide politi-
cal research in the computer age. Thoungh high-tech teaching of unimportant facts
or concepts is no better than irrelevant lecturing,our fascination with new tech-
nology may initially make it more professionally acceptable. (p. 502)
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Foss identifies four current applications of broad interest
PUBLIC ADMINISTRATION § in public administration:

Thomas C. Foss, 1. effectiveness measurement--identifying and tracking the productivity of a

Florida State University, group of workers
"Computer Applications in Public 2. communications--accessing bibliographic databases and exchanging mes-
Administratdon: Increased Capability sages and data files with other researchers
at Lower Cost,"” Social Science
Computer Review, 5 (Winter, 3. teaching tools--primarily various tools for policy analysis and project
1987), 506-513. management

4. computer integration into courses--promoted by the sharing of syllabi,

course outlines, bibliographies, and faculty experiences.

Among important future developments, Foss focuses on the IBM
PS/2 product line and its associated operating system software. In addition,
he counts on microcomputer connections to larger host machines and on
desktop publishing and design.

1

The rest of Foss' article is devoted to computer applications in gov-
ernmental areas--local government, human services, and national defense.
He notes that President Reagan's Strategic Defense Initiative (SDI)

will require an absolutely perfect series of software applications, each containing
a series of expert systems that must be able to process thousands of spurious sig-
nals, identify hundreds of real incoming missles, and unleash our defensive devic-
es against them. Because of the impossibility of testing such a system in "live"
mode without an attack taking place, the integrity of the software will have to be
guaranteed through as yet undeveloped testing and quality-control measures. And
while the likelihood of such a complex software package actually working cor-
rectly is low, the effort to develop it, especially the design, coding, and testing
methodologies that will evolve from the project, will provide a quantum leap in
the development of applications software for more down-to-¢arth functions. (p.
512

Or, the programs surely will not work militarily, but we can sure get
some neat software for a few billion dollars.

Unlike all the other contributors, who imply that they are

HISTORY riding the wave of the future in discussing the disciplinary appli-

' { cations of computers, Schick writes more warily about computer
James B. M. Schick, k applig:ations in history, noting_ that among historians "their use
Pittsburg State University, i‘ remains somewhat controversial." (p. 514) In part, this is due

if to the dichotomy between scholarship and teaching that divides
"Historians and Computing, circa '§  Distorians.

1987, Social Science Microcom-
puter Review, 5 (Winter, 1987), The emphasis (promotion, tenure, money) on scholarly publication
514-528. impacts major public and private universities most forcefully and
smaller universities, four-year colleges, and two-year institutions

less so. Conversely, experimentation with innovative teaching
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methods and ways of attracting non-major students to history seem to characterize
those schools which do not invoke the publish-or-perish doctrine.

[Consequently] word processing, number crunching, and text-file sorting, all directly
related to individual research and publication, constitute the principal uses for com-
puters at the large state and private universities. (p. 515)

Schick notes that few history departments have associated computer la-
boratories, that historians' needs have had little impact on whether to invest in
mainframes or microcomputers, and that historians have had little to say about
whether to acquire IBM computers as opposed to other makes. His views are
correspondingly bleak on textbook publishers' decisions to offer computer
aides mainly for administrative purposes rather than for research or classroom
use. Nor have commercial software developers targeted the history market. Fi-
nally,

Students in undergraduate history courses do not at present scem to demand that their
professors make use of computers, nor, generally speaking, are a majority in the
clasgroom familiar with computers. Yet they appear to adapt readily and even enthu-
siastically, if reluctantly at first, to computer-assisted instruction. (p. 516)

Despite his negative view of present state of affairs, Schick sees some
promising developments within the past two years. The Organization of Amer-
ican Historians has encouraged historians' use of microcomputers, and histori-
ans are beginning to exchange ideas about computers at professional meetings
and in print, Nevertheless, he believes that "Historians in the United States
continue to lag behind their counterparts in Europe, particularly those in the
United Kingdom and the Netherlands.” (p. 518)

Major developments that encourage Schick include increase attendance
at computer workshops sponsored by the Organization of American Historians;
the development of new software--particularly hypertext software for both
Macintosh and IBM-compatible computers; and crisp computer graphics--
particularly those available on the Macintosh, IBM PS/2 computers, and a few
other machines.

On the other hand, Schick sees as reality that few historians can write
computer programs and that few textbook publishers are convinced that histori-
ans will decide to adopt books based on the availability of current software. He
concludes with ten observations about the future:

1. If historians do not communicate about their experiences with computers, they will fall
even father behind.

2, History teachers must demand more sophisticated computer materials from textbook pub-
lishers.

3. Historians must bring software more directly into the classroom to educate the next gen-
cration.

4. Historians must overcome their reluctance to discuss the teaching of college history
openly.

5. They should experiment with a wider variety of software than they do at present.

6. They may encounter a crop of entering students who, based on high school experiences,
demand 1o use computers.

7. New hardware developments may better serve the needs of historians.




ny

- Computers in Teaching Social Science 10

8. Presentation quality graphs and maps will have a special appeal.

9. Telecommunications offer "exciting possibilities for reshaping the way historians
communicate with colleagues and students and conduct their research.” (p. 526)

10. Computers may help integrate historians into the other social sciences.

. Synthesizing the Assessments

i

My summary of these valuable articles proved to be lengthy, al-
though I tried to avoid unnecessary details. (For example, I specifically
avoided naming any of the scores of specific programs they mentioned.)
However, I needed to provide sufficient texture of their remarks to support
the conclusions that I draw from reading these assessments of the state of the
art. To be concise, I report them in outline form:

i
1. Social scientists engaged in computing today are preoccupied with microcomputers.
A. There is relatively litle mention of activities using central computing facilities,
B. The microcomputer of choice (or perhaps of necessity) is the IBM-compatible type

" 1. There are a few references to Apple I computers,
2. avery few references to Macintosh computers,
3. and virtually no references to other makes.

1 II. Most discussion of microcomputer in the social sciences focus on their use in research
| rather than teaching. '

A. Everyone mentions word processing as the most widely used computer applica-
tion,

B. The next most popular research application across the social sciences is statistical
! analysis.

X o

C. Concerning other research applications of computers, social scientists are most
enthusiastic about exchanging messages through some form of electronic mail,

I11. Social scientists display some uncertainty in discussing the applications of microcom-
puters in teaching.

A, They note the great commitment needed to develop computer applications in
teaching yet a general lack of university support for such efforts.

B. The most established and secure computer application to teaching is in statistical
analysis.

C. Conceming other teaching applications of computers, social scientists are most
enthusiastic about simulations.
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D. American social scientists note with ambivalence the important influence of text-
book publishers on sofiware for teaching,

1. Some tutorial-type programs or "study guide" programs are judged to be
valuable (or at least harmless) for students who need additional help.

2. Course-related software tends to be developed for introductory courses, where
the market is larger, than for middle level or advanced courses.

E. These articles are as notable for what they do not emphasize about computers in
teaching,

1. They neglect the role of computers in teaching students to analyze textual
materials, which are so important in the social sciences.

2, They write mainly about how students might use computers outside the
classroom, not how teachers might use computers in the classroom as aids to
lecturing or class discussion

3. They write mainly about how faculty can use computers to access rich va-
rieties of data--not about how programs can be written that allow students to ac-
cess rich varieties of data.

4. They write mainly about how faculty can use electronic mail 10 exchange
mail with other faculty--not about how faculty can use electronic mail to com-
municate with students.

5. In general, these articles have very little to say about educational benefits
from computer networking in the form of accessing common data files, submit-
ting papers via computers, sharing common programs, and otherwise facilitat-
ing the interaction between students and teachers

People are quick to explain new patterns of social behavior in terms
of technological change; I will join the crowd. My explanation for the em-
phasis on individualism in computer teaching within the social sciences and
for the neglect of community lies in the microcomputer revolution itself.

Micromania in Academia

As its title suggests, this section criticizes the head-long rush into mi-
crocomputers as the approach to computing in higher education. It does not
criticize computing per se, only academics’ consuming love of microcomput-
ers that blinds them to seeing the place of centralized equipment and support
in educating the current crop of students. Because I defend centralized com-
puting, some readers may regard me as a hopeless Neanderthal who hasn't
experienced the wonders of microcomputers. So let me flash my member-
ship card in the microcomputer club.

I bought my first micro (a Kaypro II) in 1982. I was the second
person at Northwestern to purchase a 128K Macintosh in 1984. In January,
1985, I acquired a Zenith IBM-compatible computer with a 10mg hard disk.
Last May, I was the second person on campus to get a Macintosh II (with a
40mg hard disk). It sits right next to my 40mg, 10mz AST 286, acquired
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last Scptc;nber. My IBM-compatible AST and Mac II are linked together by

a cable connecting their serial ports, and files are transferred between the two

using a program called MacLink Plus that runs on each machine. I use both
micros for a wide variety of applications, and--along with my colleague Phil-
ip Schrodt--I won one of EDUCOM's 1987 Distinguished Software Awards
for a teaching program called CROSSTABS that runs on the IBM, Macin-
tosh, and Apple Ile computers. I am a long-standing, paid-up member of
the club.

The thesis underlying my critique is reflected in this analogy:
personal computer : private automobile : : centralized computing : mass transportation

The personal computer is to centralized computing, as the private au-
tomobile is to mass transportation. While the private automobile has many
good points, its widespread usage has also presented problems and costs to
society--especially the deterioriation of mass transportation. I will examine
this phenomenon after establishing the first premise, the similarity of person-
al computers to private automobiles. Ostensibly, private automobiles offer
people freedom of movement in place of slow, unreliable, inflexible public
transportation. But automobiles offer much more: social status that comes
from pride of ownership and the sense of being thoroughly modern. Micro-
computers are much the same. Like cars, they're shiny, they smell good,
and they come in newer, faster, and more luxurious models. Like cars, they
help satisfy the acquisitive instinct.

I suspect that most readers will grant my initial premise, but if you
need convincing, consider an item in a recent microcomputer trade publica-
tion. Steve Gibson's column in InfoWorld discussed the "Mylex static
cache RAM 386 motherboard." This product, built around an Intel 80386
processing chip, can be installed in an IBM-compatible computer to upgrade
it to a more powerful "386" machine:

There's always been a special feeling driving a high-performance sports car. Fer-
raris, after all, aren't sold to people who want the most economical means for go-
ing from place to place. They're sold to people who love speed, acceleration,
handling, and comfort. They're sold to people who enjoy tumning heads with the
knowledge that they're driving a well-designed, finely tuned, high-performance
machine. They're also sold to people who don't like being passed on the open
road,

So one of the three aspects of these new 80386 machines is their role as the Fer-
raris and Lamborghinis of satisfying personal computing. I do mean personal and
I do mean satisfying. It is my hope that at $1,500, Mylex's motherboard will
make these 386 horizons available the way good financing and an understanding
banker make owning a Ferrari possible. Now if only our wives, husbands,
friends, and lovers could understand. ("Tech Talk," InfoWorld, December 21,
1987)

We know what happens to new cars; they depreciate rapidly. In this
respect, microcomputers outdo new cars; microcomputers depreciate very
rapidly. Old cars quickly become junk; even young microcomputers become
obsolete. (Anyone want to buy a Kaypro Il in perfect condition?) There are
several implications of the analogy between personal computers and private

[ | I e m . - - e - [
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automobiles for educational computing. One is that administrations which
buy computing hardware for their faculty are fulfilling a variety of faculty
needs, not all of which are academic. The second is that those administra-
tions will encounter additional requests from the same faculty, as the original
purchases become obsolete. Like the tar baby, it is easier to put your hand
in than to pull it out.

As a faculty member, I do not regard spending money on the faculty
as necessarily bad, but I am worried about where that money is coming
from. At my university, at least, money spent on microcomputers is regard-
ed as money spent on academic computing. To a large extent, money spent
to support microcomputing is diverted from funds that previously supported-
centralized computing. Which brings me to the conclusion of the analogy:
the similarity between centralized computing and mass transportation.

The private automobile gave rise to many blights on our society. You
have your own long list, but we can all agree on these evils: traffic jams,
shopping strips, drive-in funeral parlors, the decay of central cities--and the
deterioriation of mass transportation, at least in the United States. Mass
transportation, like a helping parent, is most appreciated when it's no longer
around. No one planned its demise, but it resulted when the haves bought
their private cars and felt they didn't need to support mass transportation for
the have-nots. Deprived of revenue, the system began to deterioriate, and its
usage declined to the detriment of all.

Every analogy can be carried too far, and the similarity between mass
transportation and centralized computing is not as striking as that between
the personal computer and the private automobile. Nevertheless, there are
strong parallels. Similar to a mass transportation system, a centralized com-
puting facilities offers large numbers of people access via remote terminals at
many points on campus. In an educational setting, this means that computing
can be used for large classes that might overwhelm any microcomputer clus-
ter or cluster. Although someday local area networks and optical disk stor-
age may-materially change the game, for the current crop of students, cen-
tralized facilities allow much more practical ways of using specialized course
programs, sharing common data sets, and exchanging mail messages.

As a mass transportation system moves large numbers of people, a
mainframe computer moves large amounts of data and performs many calcu-
lations quickly. In an educational setting, this means that centralized sites
are well-suited to receiving, storing, and disseminating data from large stud-
ies such as national sample surveys, financial statistics, and census reports.
While individual faculty members with hard disks and their private Ferraris
may be able to serve their narrow research purposes, the absence of central-
ized computing makes it much harder for the have-not students (and most of
the current crop are computer have-nots) to do comparable analyses for their
much broader set of needs.

In the past, students who needed to perform secondary analysis on
existing data would seck assistance in accessing data for personal research or
class projects would seek assistance at "the computing center"--or an equiv-
alent service center on campus. Such staff probably still exists at most uni-
versities, but an overworked staff of approximately the same size is likely to
be busy answering hundreds of microcomputer questions, most of which
deal with word processing in one way or another.
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If Northwestern's experience is any guide, most of the surge in mi-
crocomputing--by faculty, administrators, and students alike--can be attribut-
ed to more and better word processing. A 1987 survey of computer usage
among faculty and staff showed that most respondents by far (78%) reported
"heavy" use of either IBM-compatible or Macintosh microcomputers com-
pared with only 41 percent who were heavy users of all other mini and main-
frame computers on campus. Of all these "heavy" computer users, more
than three-quarters (76%) were heavy users of word processing. No other
application--graphics, programming statistical packages, and so on--was
used by more than 23% of these users.

If anything, students are even more likely to equate computer usage
with word processing. My annual survey of about 100 students in my sta-
tistics course has found few students who have used computers for anything
other than word processing. The students who flock to our microcomputer
clusters at the end of any quarter tend to be doing word processing, and little
else.

Although it is primarily based on word processing, micromania in
academia has generated an insatiable appetite for all types of information
about microcomputers. When Northwestern faculty and staff were asked
what topics they wanted treated in the campus computing newsletter, the
overwhelming choice was news about microcomputer hardware, software,
and product reviews. If the central site decides to fulfill these interests, it
will be diverting resources to producing information that is available weekly
in publications like InfoWorld and PC Week and monthly in MacWorld,
Mac User, Byte, PC World, and a host of other periodicals that already do
an excellent job of providing such information on microcomputers.

Just as Americans' love affair with the personal automobile has con-
tributed to the deterioration of mass transportation, I fear that macromania in
academia will snuff out the fragile organizational system that supports central
computing facilities. Let's make sure that adequate expressessways are
built, that gasoline is cheap, and that everyone has a car before abandoning
mass transportation.

A Community Approach to Teaching with Computers

Use of microcomputers tends to encourage “individualism" in in-
struction. Because I prefer to regard my classroom as a "community” of stu-
dents, I:describe my approach to teaching with computers as a community
approach rather than an individualistic approach. I have been sufficiently
critical of the single-minded reliance on microcomputers in teaching; it is
time to provide an alternative example. Although I could illustrate my ap-
proach with reference to my lecture course on elementary statistics, taught
annually to about 100 upper-division undergraduates and beginning graduate
students, statistics is an "easy" course in which to implement computers. In-
stead, I will describe the teaching techniques I used in the Winter of 1987 to
teach the beginning course in American government and politics to 170 low-
er class undergraduates.

Rather than write a third account of my experiences in teaching that
course, I have appended two other papers of mine on the same subject. Al-
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though these papers overlap substantially, they focus on different aspects of
the course. Because they are quite short, I have appended both of them to
this paper.

Both papers discuss a teaching environment that uses

Kenneth Janda,

"The Mainframe in the Lecture Hall,”
Computing and Networking, 2

(Spring, 1987), 13-16.

Kenneth Janda,

computers--a mainframe and a microcomputer--to engage stu-
- dents in the course, mainly in the classroom itself. The micro-
computer is used to create and then to project my lecture in top-
ical outline form on a large screen behind me as I speak. I also
- incorporate graphics of voting behavior, government spend-
ing, and political structures into my lecture outline for display
on the screen. In addition, I use a microcomputer for creating

"Computer-Augmented Teaching in
Large Lecture Courses: The Case of
American Government,”

Academic Computing (Qctober,

- computer.

the full-sentence outlines that actually guide my lectures. On
the same day after I have delivered the lecture, I ransmit the
full-sentence version of my lecture outline to our mainframe

1987}, 34-35 and 4344,

Interested students are invited to access my
"bulletin board" of course lectures and to print out their own
copy of my full-sentence outline,

In addition, students are invited to use the electronic mail capabilities
of the mainframe to communicate with me daily on any matter of substance
or procedure related to the course. For my part, I try to read my mail daily
and to answer their questions on the spot with the "reply” capability in elec-
tronic mail. Quite commonly, students raise questions that I take up the next

Philip A, Schrodt and Kenneth Janda,
for American Government.

Kenneth Janda and Philip A. Schrodt,
CROSSTABS: The Student Work-
book for American Government.

Both published in 1987 by the
Houghton Mifflin Company as ancil-
lary material for The Challenge of
Democracy: Government in America,
by Kenneth Janda, Jeffrey Berry, and
Jerry Goldman.

CROSSTABS: A Computer Programj

day in class for correction, clarification, or elaboration. This
is what makes electronic mail a "community" rather than an
"individualistic” approach to teaching.

Lest one think that I see no value in the individualistic
approach, I refer again to my CROSSTABS program, coau-
thored with Philip A. Schrodt. CROSSTABS, which runs on
the Macintosh, Apple II, and IBM-compatible computers, is
software designed specifically for the American government
course. It contains two datasets--55 variables on American
voters in 1984 and 45 variables on Members of Congress in
1986--and allows students to cross-tabulate any of these vari-
ables to answer their own research questions or questions
contained in an accompanying student workbook. Both the
computer program and the student workbook are published in
conjunction with a basic textbook on American government,
The Challenge of Democracy.

My major point in closing is that instructors might think of ways to

use computers to enhance as well as to supplement their traditional methods
of teaching, Instructors need not look for specialized games and simulations
to use computers in teaching subject matter courses. By bringing computers
into the classroom to assist their lecturing and students' note-taking, teachers
may be able to enhance their teaching performance. All it takes is some com-
puting resources, some imagination, and a great deal of time. Your reward
will be your own excitement in becoming newly engaged in the educational
process. It is unlikely that you will be paid any more.

TECHNICAL SPECIFICATIONS: This paper was written initially on an IBM-compatible AST 286 computer using Word Per-
fect. The text was imported into a Macintosh II, and prepared for publication using Ready, Set,Go!--a desktop publishing program.

It was printed with an Apple LaserWriter.
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| The Mainframe in the Lecture Hall

Kenneth Janda, Department of Political Science

Lecturing to hundreds of students in large classes will al-
ways be a part of college teaching. You know the scene: a
sea of students straining to record the words of wisdom that
a lecturer intones in their direction. Want to ask the profes-
sor a question after class? Lots of luck, for there are five
students ahead of you. Oh well, maybe you can ask a TA.

While computers won't change a poor lecturer into a good
one, they can help improve the lecture situation for students
by providing them access to the professor's lecture notes and

cutes each time a student signs on with a course subaccount,
The user prolog then guides the student with prompts and
menus tailored to the course,

Consider the user prolog that another work-study student,
Dennis Hartman, wrote for my American government class.
Each time a student logs on the Cyber using a class subac-
count, the computer automatically sets certain parameters,
calls in needed files (all transparent to the user), and then
displays the following message:

giving them more opportunity to put questions di-
rectly 1o the professor. At least, this is how T used

B10 nessages

the mainframe this quarter in teaching Political
Science B10, a course on American Government and
Politics. =

You iogged into the Cyber Computer correctly.
nessage and press the return key, you ol be shosn o “menu”™ froa which you
can deg|de whether to enter MAIL or 1o “gel a lecture,”

CONGRATULAT IQNS D10 STUDENTY
After you read this

Hom thol the lsctures ora cuniloble %o print, it is HOT HECESSARY for you

My course has about 170 students -- mostly fresh-
men who have had ne experience with the main-
frame and precious little with computers of any
sort. The students were assigned individual subac-
counts on the Cyber computer and told that they
could do two things on the computer: (1) they
could ask me questions about the course through el-
ectronic mail, and (2) they could print out copies of

to sand »a a HAIL sassage o fulfill lhe course requirement, You can gat a
jecture Insteod, But if you want 0 send g message, oy mal |l address is RIBIT.
Tha TAs' mail oddresses are Cosoriff: AZ857T1, Honold: AIRS7T2, Ko: RIS?ITI

You can print coplias of my replles Just by typing P at the Tirst
prospt after sy message has bDeen listed. The output will be printed at
Vogelback and will be put inte an “output bin™ under your U — User Job Name.

Tha "lacturs” choica should ba sl f-axplanatery, BE SURE T CHOOSE THE
TEXIT® OPTION TO LEAUVE ALL NENUS. Do MOT use the QUIT function key.
=xxxznppez) (reditl to DENAIS HAATRAN for wrlling our procedures <=sszsxamgs

my daily lecture notes which I would post each day after

class. The students were also told that using the computer

Figure 1: Opening Message

at least once to do either thing was a course requirement.

The problem of instructing so many students on how to use
the mainframe was handled by directing them to see my

work-study student, Matt Henneman (he was conve-
nicntly taking the course), who would be available
every afternoon in the Political Science Computer
Laboratory, where we have eight terminals linked to
Vogelback. Because no more than three or four stu-
dents came on any single day, the task of logging
on, entering information, and logging off was quite
manageable.

Contrary to what readers might think, there was
little problem of teaching students 1o use the com-
puter effectively. In many ways, the mainframe is

Occasionally, I alter the message -- informing students that
the textbooks have arrived, that reading assignments have
been altered, and so on. After the students see the opening
message, and press RETURN, they enter the Main Menu:

MAITH MEN

1. Enter Cyber Nall systen

2. Get a |eclure

3, Exit

Seiect Troa the 11st above ond press RETURN: |
CHOOSE

1. Plocas you lh the Cyber Hall systen whara you can send or read mafsoges.

easier for beginners to use than a microcomputer. First of
all, it is casier to tell students how to log on to the main-
frame than to teach them where to obtain program disks for
the microcomputer, how to insert them into the disk drive,
and how 10 run the program. Secondly, the mainframe can
operate under control of a specialized "user prolog" that exe-

Computing and Networking (Spring 1987)

2, Lets you retrieve a BI10 ciass lecture o view at ihe tersinal. You may
also sand il to he printes,
3. Exits Ahis procedure and ploces you ol the TS Conmond 1evel,
Figure 2: Main Menu

If students choose option 1, as in the example above, they
enler the Mail system and see the screen in Figure 3 on the
next page.

13 Northwestern University
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WELCOME TO MY MAIL SYSTEH When students type Quit to leave Mail, they are re-
PAIL/BE /CNFEREICE susten turned to the Main Menu, which offers them the
version of §6/12/15 choice of exiting the computer or of "getting 2 lec-
anter “7° for halp at any prowpt . ture” -- another aid in teaching large classes.
KELP NHEWS to read aboul new Teatures. -
ED edit a new massage .
e it # I routinely prepare my lectures using the "outlinc
B e aaree ;go:‘: nessages feature in Word Perfect. {a word processing program
0 dalete nessoge for IBM compatible microcomputers). I thought it
T . . .
B e print saszage would be useful to distribute my outlines to stu-
dents. While passing out multiple pages is an ad-
noges ministrative headache in large lecture courses, distri-
WTBRIEF  HOCERTIFY  OUPLICATE  UERIFY  NOALIAS bution of lecture outlines is easy with the main-
you have 1 nes nail messages. frame. First, I use Word Perfect to write an ASCII
text file of my outline for the day -- typically about
- y
5 pages, single-spaced. Then I send the file over a
Figure 3: Mail System . modem to the Cyber. Using a Pascal program writ-
_ ten by Dennis Hartman, I can easily incorporate my
NOMBER FROM  DATE  TIME TWE SuB.ECT ~ lectures into a "Lecture Menu" (se¢ Figure 7, next
296 AZ83701  $7/02/20 09.30 MEN  Conment on lacture page) that students enter by choosing to "get a lec-
293 A3837 87/02/20 09.22 DUPL BRE: HATERCATE/IRANGATE VIDEDQ CLIF COMPA "
294 A3B37 87/02/2% 09.19 DUPL BE: ®4 NESSAGGE ture,
293 A3RS? €2/02/26 00.10 DUPL RE: PAPER
292 RI837 $7/02720 09.07 DUPL RE: question on lectura feb. 24
291 RA3837 /0220 OB.¥7 DUPL RE: uesti about the book -
231 o7 e O orr i @ question Suppose that the student chose }ecturc #'5 for Febru
209 Azes? /0226 00.37 DL RE:PCa ary 17. The next screen (see Figure 8) lists the lec-
287 A3ES? u?ﬁzga 09,32 DUPL RE: OROOUY FuM " ture for the student to confirm. When the listing is
286 A3IBITCK 87/02/23 16.07 READ 1 3
203 RIBSIOC  87/02/23 10,00 REMD LATERGATE/IRANOMTE vipeD cLip corrmuson | StOPPed, another menu appears - asking the student
284 AIPSISN 87/02/25% 15.52 READ 84 MESSAGCE -
oo A B L whether the lecture should be printed. Then the stu
2 P0ST2Z  W7/02/24 2239 FERD question en lecturs fab. 24 dent returns to the Lecture Menu to make another
8I75A . D . . s . . .
200 e At Neee oy epquestion dbout the book choice, All printing is saved until the student exits
279 RAI8S700 §7/02/23 23.51 CERT PC* H
oo pasirs rmaizy doinr cEmY peitties and demcing the Lecture Menu and returns to the Main Menu.
Figure 4: Reverse Mail Directory MAILOLD: & 284 %4 MESSAGOE
N MRABER: RERD
. , . s date: wed 23 feb 87 13,32.30 CST
On this occasion, I was notified that I had 1 new mail | froa: "asesren
to: RIBS?

message, Entering RD for Reverse Directory, [ ob-
tained the listing of my most recent messages (see Fig-
ure 4).

The item marked NEW has just arrived. Those marked
DUPL are copies of my replies to student messages,
As you can see, I get a lot of mail from students. Half
of the 296 messages in my mail box were messages
from students; the other half were my replies.

Students wrote me about all sorts of things: questions
about the lectures, comments about the readings, quer-
ies about politics, quibbles about grading, and so on,
Often, they ask questions that they would not ask ina
traditional lecture course. Consider the exchange of cor-
respondence that I had with Sue Novack in Figure 5
{(and her reply in Figure 6 at the top of the following
page).

Figure 5: Exchange of Mail

Computing and Networking (Spring 1987)

&
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subjacl: ®4 MESSAGGE

DEAR PROFESSOR JANDA, »
HELL | FINALLY GOT THROUGH TO YOU. THIS 1S THE FORTM TIHE I°'VE TRIED THIS
S0 IT BETTER WORK! HWELL, TO SUMARIZE DUICKLY LLAT MY OTHER THREE MESSAGES said
) HOULD LIKE TO STRAT OFF BY SAYING THAT | FEEL THIS TYPE OF COMMUNICATION/
TERCHING METHOD IS VERY CFFECTIVE! THIS UAY VOU CAN KEEP IN TOUCH HITH YOuR
STUDENTS ON AN IHDIVIDUAL BASIS AMD ANSWUER ANty QUESTIONS LIE MAY HAUE.

NEXT, | NOWLD LIKE TO ASK YQU A QUESTION. I NY DISCUSSION CLASS HITH
ETHAN COSGRIFF, (ON 2-19-87) WE DISCUSSED THE ELECTION PROCESS. | AM STILL
SOHELHAT CONFUSED ABOUT PRIMARY ELECTIONS. | UMDERSTAND THE UOTERS POSITION IN
THE ELECTION PROCESS, BUT | DON'T UMDERSTAMD LMAT A CAMDIDATE HUST DO IN THE
PRIPARIES AND BEYOND. [F YOU HAVE ANY SUGGESTIONS CR COHMENTS Off HOM | HAY BET
TER COMPREMEND THIS PROCESS, | HOULD GREATLY APPRECIATE IT.

o b e e

HAILOLD: ® 204 RE: %4 MESSACCE
HUMBER : DUPL

dale; thu 20 feb 87 09.19.22 CST
from: R3837

to: RIOS?SN

subject: RE: %4 MESSAGGE

Dear Sue.

You ashed cbout the primaries, but | really don’t understond what you
gon’t understond, Let me review: In the U.5, (but not in most other nations),
econdjdales for public office win tha endorsemeni of a pariy by conpating in and
winning a PRIMARY eleclion. This antitles tha candidates to ba |isted on the
ballot as o condidoia of o given party In the DENERAL alaction. Bacousa 30 aany
voters (dentify with either the Democralic or Republ lcan party in the U.5.,
this o PARTY candidate on encribous edoe over ary |mddependent or non-party
condidale in tha genaral alection. Doar this help? Hhwy not review the
discussion of parimary slections in CHALLENGE OF DENOCRACY?

By the way, why don’t you Lypa on the terminal in lower case so hat your
messages don’t lgok [lke telegroms?

14 Northwestern University




-

ELF r ot

why il Cad it

s

[

Sy o

wed

wrafrie

1

HAILOLO: # 302 RESPONSE

HUCBER: MEH

date: thu 20 feb B? 21.41.17 CST

from: ASES7SN

te: AJGS? k
subject: RESPONSE ﬁ

Dear Professor Janda,
primories in tha election procass. Thank you again!

Sincerely,
Sue Nowvack

Thank you fer tha suggastions you sant me in your last message.
the seclion In CHALLENGE OF DEMOCRACY explaining the primaries,
along wlth your pessage helped s to beltier undersiand the function of the

The readings,

were causing low attendance. Perhaps they were, but [
received an outpouring of Mail messages by conscien-
tious students who attended daily but who still valued
the outlines for freeing them to concentrate on what I
was saying in the lectures rather than scrambling 1o
take notes. Convinced by their arguments, I restored
the lecture outlines on the computer,

| reaod

An especially nice feature of using the Cyber to dis-
seminate lecture outlines is that it provides excellent

Figure 6: Student Reply "

records ofwho accessed them. If the permanent files
are defined as semiprivate rather than "public,” one
can obtained detailed information about user access

Uhich lecture do you wish.to sea?

FEB.09:
FEB_10:
FEB.11:
FEB.16:
FEB.17:
FEB.18:

The Mature of Interest Groups

The Impact of Interest Groups

Tha Hadia es Interest Groups

The Congrass ond Bule—taking

The Operation of Congress
Hatergate ond the (npesachment Vote
FEB.2): Tha Offica and tha Parson

. FEB.24: Tha Preasident ond Mula—tiaking

. FEB.23: Contral ¢f the Buregucracy

10, ===> BETURN TQ (AN MEMY (===

OENOU SN~

Select from iha list above arvd press RETURN: g

with the command:
catlist, lo=FP, fn=(name of file).

Consider Figure 9, which reports on access to my lec-
ture notes for January 28, (Because I remove all lec-
ture outlines from the computer at the midterm, [ have
"final” counts of the number of students who accessed
them.)

Figure 7: Lecture Menu

The record for my January 28 lecture on "The Nature
of Elections” showed that "only" 88 of the 170 stu-

k)
1 B10 AMERICAN GOVERNMENT: The Oparation of Congress

. Divislon of tobor in Congress

A. A systes of comiitees based on subject malter special tzation

1. 16 standing coanitieas Iin the Sanata, 22 in the Houss, 2
JoInt Conmitiees (both House and Senale menbers)

2. Pboul 250 subcomai tises

3. Comn| tize assigraents are detersined by commltitees on
contl tises, with seniority an isportont Tactor when

vacondias occur

4. The parly in control of Cwnl holds all commlttes chairs
and seniority on the connltiees |5 the main foctor in

dateraining tha chair.

dents in my class actually accessed that lecture out-
line. However, the record also showed that several ac-
cessed the same lecture many times! No doubt, some
students were doing it for friends, and it is quite likely
that nearly everyone in the class had copies of the lec-
ture outlines before the midterm examination.

A thorough evaluation of the computer's impact on
the students’ learning processes must wait until the
end of the class -- which still has two weeks to go at
the time of this writing, Fortunately, the evaluation
is in the capable hands of a third party, Judith Ingram,
who is studying various innovations in the course for

1/22 S/M/C/RETIPN her PhD dissertation on "Computer Augmented
- Teaching."
Flgure 8: Sample Lecture Qutline
CATALOG OF A3957 FH/AUCC ar/02/27. 00.12.82. PAGE 1
L. i FILE NAHE JAN20
Just before signing off the computer, the student is USER wAre PERH. EXFIRES ACCESSES OATE  _Tine
reminded of his or her unique UJN (User Job Name) 1. A3SI700  RERD l_L; 2 87/02/09. 12.48.33.
under which the chosen lectures are printed at Vogel- 2 haemn e S Sroare. 134830,
1 4. AINI?LA  RERD 187/01/28. 14.01.3s,

bac‘k -- all neatly formatted to fit on 8,5 by 11 inch S o srrmrray 13 93 33,

6. A3BITSZ READ 1 87/01/20, 14.39.11.
plain paper. 7. AIGSMO  READ "6 87/01/20. 15.45.47.

. AESICS READ 3 97/02/02. 22.06. 03,
How have students reacted to the lecture notes? They R LA e e

i 14, A3ESYER  READ 1 87/01720, 15,1015,

LO\'/E them. Ionce announced that I was ending the 1. Aaesmn R0 L eenas.
posting of my lecture notes because 1 feared that they 13. RISITVC  RERD ' 87/01/28, 21.12.39.

14. AIBITSP  READ Z 87/02/03. 14.00.78.

159, A3R3TTZ  RERD 1 87/01/729, 13.57.19.

16. R3857TJ RERD 1 §2/01/29, 14.30.29,

Figure 9: Reporg; on Access

Computing and Networking (Spring [987)
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It is enough for this article to discuss my use of the main-
frame for communicating with students through electronic
mail and for disseminating my lecture outlines. However, [
am also trying other technology to improve the large lecture
situation. The key item of equipment is a new Sony video
projector, purchased with funds kindly provided through the
office of Donald Gwinn, the Registrar, and operated for me
by staff of the Langnage Laboratory, under the direction of
Leslie Bailey. B

This equipment projects both video tapes and high-
resolution computer output on a screen large enough to be
seen by 300 people in Harris Hall 107, I am using it with a
Macintosh microcomputer (using the program, MORE) to
display the actual lecture outlines behind me while I talk, I
am also featuring film footage of key political events — stu-
dent demonstrations outside the 1968 Democratic Conven-
tion, Watergate hearings, presidential styles, and so on.
These films clips are available via theVideo Encyclopedia of
the 20th Century. This extraordinarily v_éluahle teaching re-

f

1}

Computing and Networking (Spring 1987)

source was purchased with funds made available through the of-
fices of Vice-President Peter Roll and Assistant University Li-
brarian, Scott Bennett.

Someday I may write a follow-up article on using the microcom-
puter to deliver lectures and on theVideo Encyclopedia, but my
objective today was the mainframe. Many professors may not
have their lecture outlines in machine readable form, but the cap-
abilities of electronic mail are suitable for every type of large
lecture class.

In fact, after I planned my course, I encountered an article by an
English Professor at the University of Michigan who used Mich-
igan's mail system in teaching litarary criticism, His point --
with which I fully agree -- is that it provides an alternative way
for students in large lectures to communicate with their instruc-
tors. Be forwamed that you will spend about a half hour a day or
more answering your student mail. But that only demonstrates
that the system has a valued role in teaching.

16 Northwestern University
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POLITICAL SCIENCE

Computer Augmented Teaching In Large Lecture
Courses: The Case Of American Government

Kenneth Janda
Northwestern University

e

ecturing to hundreds of students in

large lecture classes will always be a
part of college teaching. As a former stu-
dent, you know the scene: a sea of under-
graduates straining to record the words of
wisdom that a lecturer intones in their
direction. Want to ask the professor a
question after class? Lots of luck, for
there are five students ahead of you. Oh
well, maybe you can ask a teaching assis-
tant — if you can find one.

Now that you have become the teacher
instead of the student, what can you do to
improve the lecture situation? You al-
reacy use compuiters to augment your re-
search skills; can you also use computers
to augment your teaching? Briefly, the
answer is yes. Computers won’t change a
poor lecturer into a good one, but they
can help improve the lecture situation for

Computers won’t change a
poor lecturer into a good one.

students by substituting a video screen for
a blackboard, by providing stndents ac-
cess to the instructor’s own lecture out-
lines, and by giving students more
opportutitics to put (testions directly to
the instructor. At least this is how T used
computers at Northwestern University to
teach American Government and Politics
ta 170 students in the winter of 1987.
Although [ used computers in lecturing
on Amertean government, [ helieve that
my experience transfers readily 1o most
lecture courses. 1If the instructor seeks to
transmit a structured hody of knowledge
and information to a large audience, then

You must judge their
potential for your own
subject and your style of
teaching.

these ideas should apply — regardless of
subject. On the other hand, if the instruc-
tor feaches by asking questions in the
Socratic method (which is extremely hard

S

to do in a large lecture situation), then
these technological innovations have less
utility. You must judge their potential for
your own subject and your style of teach-
ing, but I suspect that at least one of the
three computer techniques described
below will apply to virtually all large lec-
ture courses.

Technological Solutions To
Problems In The Lecture Course
have taught students how to use com-

puters in quantitative research since
1961, so I have had long experience with
computer applications in educatiott.
However, [ never previously used com-
puters primarily as a teaching aid in a
substantive course. My plans for teaching
my Ameriean government course dif-
ferently in 1987 coincided with the publi-
cation of The Challenge of Democracy, a
new American government textbook
which I eo-authored with Jeffrey Berry
and Jerry Goldman for the Houghton Mif-
flin Company. Using my own book as a
text heightened my interest in the
pedagogical aspects of the course and led
to experimentation with technological in-
novations in teaching the subject. Judith
K. Ingram, a doctoral candidate in
Northwestern’s School of Education and
Social Policy, agreed 1o study my course
in her doctoral dissertation, providing a
rigorous evaluation of my efforts.

My course involved a number of in-
novations in teaching technology intended
to deal with various problems in lectur-
ing, but T will focus on only three in this
artiele: 1) how to help students see the
structure and development of the lecture,
2) how to help them obtain clear and com-
plete lecture notes, and 3) how to help
them put guestions or comments to the in-
structor outside the lecture hall.

On-Screen Legiure Outlines My per-
sonal style of lecturing involves writing
the outline of the day’s lecture on the
blackboard before each class. Unfor-
tunately, I write slowly and barely legibly,
and there never seems to be enough space

to accommodate my outline of topics plus
the graphs and tables to which I frequent-
ly refer. Why not, I mused, make use of
my carefully typed lecture notes that 1
had already produced on my IBM com-
patible PC using the WordPerfect
program? In principle. I could simply
connect my microcomputer to a video
prajector and display my lecture material
behind me on a large motion picture
screen as I spoke.

Using a microcomputer in this fashion
is facilitated by a type of program called
an “outline processor.” Available for
both IBM compatible and Macintosh com-
puters, outline processors help authors
generate outlines by automatically keep-
ing track of logic/levels. More important-
ly from the teaching standpoint, they
assist in displaying the completed outline
by selectively “hiding” and *“showing” its
various levels, picturesquely called
“parents” and *“children.” For instance,
these programs allow an instructor to give
an overview of the day’s lecture by show-
ing only the main headings {the parents)
while hiding all subheadings (the
children). After positioning the cursor to
the first main heading, the instructor can
direct the program to show all its sul-
headings — the procedure is the same for
all the subsequent headings. This
provides the ability to focus attention on
the points being developed in the lecture.

Initially, I had imended to use PC-Out-
line, which operates on IBM compatible
computers, for this purpose. I already
had a set of full sentence outlines of
American governmernt lectures available
in WordPerfect format, and it would be
relatively easy to import the ASCII files
into PC-Owutline. Based on my experience
with both programs, | requested and ob-
tained fiuds from our administration to
purchase a Sony multi-scan video projec-
tor for the lecture hall to carry out my in-
tentions.

Unfortunately, I soon learned that an
image projected by an 80-column screen
of an IBM-compatible computer was too

34

October 1987




IR

small to be seen at the back of a lecture
hall that seats 250 students. Less than 2
month before the class began, I shifted to
outline processing software for the Macin-
tosh computer. The great advantage of
the Macintosh was that it allowed me to
project a typefont that could be seen
quite easily at the back of the room (14-
point Geneva bold worked quite well).
For outline processors, I twrned first to
MORE, a versatile and powerful
program. I scon learned, however, that
MORE would not “wrap-around” long
sentences for display as outline headings,
I then turned to a program called ACTA,
which could handle the full sentence out-
lines I already had in machine readable
form.

On the first day that | introduced the
computerized outlines in my American
government class, I found that the outlin-
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Most students seemed
confused during that initial
session, and some were
definitely hostile.
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ing was not an immediate hit. [ sensed
that the students were encountering dif-
ficulty in reading the outline above my
shoulder while they tried to listen to my
lecture. So acute was their consternation
in dealing with the radically new techni-
que that I stopped the class to hold a
general discussion of their problem. The
students” main complaint was that T was
projecting toeo much information on the
screen behind me. [ had opted to display
full-sentence outlines just as they existed
in my WordPerfect lecture notes,
However, my American government stu-
dents complained of interference in learn-
ing from two sourees of information: 1)
the sentences that were projected on the
screen, and 2} the sentences that [ was
speaking!

Students became especially anxious he-
cause my sentences were displayed in full
on a giant screen. 'The medium enforced
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the message, convincing them that the sen-
tences must be copied in full. (I saw stu-
dents who had not been taking notes
suddenly reaching for a pen and paper
and frantically begin to write.) For a
time, I thought that the whole “projected
outline” approach was doomed. Most stu-
dents seemed confused during that initial
session, and some were definitely hostile.
However, the exchange of comments with
the students was extraordinarily fruitful.

The students themselves suggested that
the projected outlines would work better
if they were not full sentence outlines but
were only keywords and sentence frag-
ments. This wounld allow them to see at a
glance the lecture’s strueture and would
enable them to write down everything dis-
played on the screen without fear of miss-
ing anything. At the same time, they
could still take notes on what I said — ac-
cording to their traditional practice.

As a vesult of the students’ comments,
I maintained two sets of lecture outlines.
The *“long form” consisted of full senten-
ces, many subheadings, and even data
tabulations. {These were the notes that 1
had built up over years and which were
in WordPerfect form.) The “short form™
consisted only of sentence fragments that
signaled topics only at the 1st, 2nd, or at
most the 3rd level of headings. Because |
no longer needed (or wanted) to display
long sentences, T returned to HORE for
my outlining program. MORE gave me
hetter control over graphics and offered
some other appealing features.

Some lessons about American govern-
ment (and many other subjects) are best
made with reference to tables or graphs.
When teaching the course without com-
puters, I frequently use the blackboard to
lay out tables or graphs. For example,
spending by the national government can-
not be discussed without reference to the
federal budget, and budgetary expendi-
tures are more easily grasped when
graphed by categories. A graph program
(Cricket Graph) was used to preduce far
(Continued on page 42)
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Computers and Lectures
(Continued from page 35)

clearer and more accurate graphs of .
budget expenditures, congressional voting
records, and public opinion data than |
could draw on the blackboard. These
graphs were then included in the MORE .
outlines and selectively displayed on the
screen at appropriate places in the lec-
tures.

In practice, it proved quite easy to
type my “short form” lecture into ACTA
or MORE from my long form lectures. A
sample of the “short form™ is given in
Figure 1 which displays a portion of my
March 10 lecture in MORE format.
Eventually — and to their great pleasure
— my students were allowed to print out
their own copies of the long form lectures,
produced in WordPerfect format, after
viewing the short form during the lecture
itself, Many students altered their note-
taking practices by being less concerned :
with taking down points verbatim and by -
spending more time listening to the argu-
ment. The outline experiment that I once
thought had failed became quite success-
ful — after I adjusted my presentation to
the students’ abilities to learn in a lecture
situation. '

L Outli he Mainf;
Students vary considerably in their ability
to take lecture notes. Some do not even
have a good conception of detailed lecture
notes and could benefit just from seeing
good examples. Since I already had my -
“long form” lectures available in machine’:
readable form, I decided to help 3
motivated students obtain good notes by
making copies of mine. Accordingly,I *
converted my WordPerfect files 1o ACSII
format, transmitted them via modem to
the Control Data Corporation Cyber 845
computer at our eomputing center, and in-
vited students to access the files and print
my full sentence lecture outlines at their
convenience after the class.

Contrary to what some readers might
think, there was litle problem in teaching

%

students to use the mainframe computer
— even though the class consisted over-
whelmingly of freshmen who had no ex-
perience with the mainframe and
precious little experience with computers
of any kind. In many ways, the
mainframe is easier for beginners to use
than a microcomputer. First, it is easier
to tell new users how to log on to the
mainframe than to teach them where to
obtain program disks for the microcom-
puter, how to insert them into the disk
drive, and how to run the program.
Second, the mainframe (at least our
Cyber computer) can operate under con-
trol of a specialized “user prolog™ that ex-
ecutes each time a student signs on with
his or her personal course subaccount.
The user prolog then guides the student
with prompts and menus tailored to the
course.

Consider the user prolog for my
American government class. Each time a
student logged on the Cyber using a class
subaccount, the computer automatically
set certain parameters, called in needed
files (all wansparent to the user), and
then displayed the appropriate message.

Occasionally, I altered the message —

MAIN MENU

1. Enter Cyber Mail system
2. Get a lecture
3. Exit
Select from the list above and
press RETURN:
CHOOSE

Cyber Mail
send or

1. Places you in the
system where you can
receive messages.

2. Lets you retrieve a B10 class
lecture to view at the terminal.
You may alse send it to the
printer,

3. Exits this procedure and places
you at the NOS command level,

FIGURE 2: Main Menu on the Mainframe

informing students that the textbooks ar-
rived, that reading assignments were al-
tered, and so on. After the students saw

the opening message and pressed
RETURN, they entered the Main Menu.

If students chose option 2 — “Get a ‘
lecture” — they saw a lecture menn, as il-
lustrated in Figure 3. The chosen lecture
was then displayed on the screen, and the

Which lecture do you wish to see?

1. FEB.09:The Nature of Interest
Groups
2. FEB.10:The Impact of Interest
Groups
3. FEB.11l:The Media as an Interest
Group '
4. FEB.16:The Congress and Rule- )
Making
5. FEB.17:The Operatien of Congress
6. FEB.l8:Watergate and the Im-

peachment Vote
7. FEB.23:The Office and the Person
8. FEB.Z24:The President and Rule-
Making
9. FEB.25:Control of the
Bureaucracy
10. RETURN TO MAIN MENU ===
Select from the above and press
RETURN:

FIGURE 3: Lecture Notes

student was asked whether he or she
desired a copy to be printed that would
be ready for pickup at a central site in
20 to 30 minutes.

Sending M {2 E) ic Mail
Most students in a large lecture class rare-
ly get the chance to communicate directly
with the instructor. The more aggressive
students compete for the instructor’s at-
tention after class, and few freshmen dare
to seek office appointments. Computers
and electronic¢ mail provide a non-
threatening alternative for communicat-
ing with an instructor. Most universities
and many colleges offer some form of
electronic mail through their minicom-
puter or mainframe computer at a cen-
tral site. These mail systems can be used
very effectively in teaching large classes.

Students in my American government
class could send me a message by choos-
ing option 1 — “Enter the Cyber Mail
system” — from the Main Menu that ap-
peared after they signed on. Through the

12 E,
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date: wed 25 feb 87
from: A3B57SN

to: A3857

15.52.36 CST

DEAR PROFESSOR JANDA,
WELL I FINALLY GOT THROUGH TO ¥YOU, THIS IS THE FORTH TIME I'VE TRIED
THIS, SO IT BETTER WORK! WELL, TC SUMARIZE QUICKLY WHAT MY OTHER THREE
MESSAGES SAID, I WOULD LIKE TO START OFF BY SAYING THAT I FEEL THIS
TYPE OF COMMUNICATION/TEACHING METHOD IS VERY EFFECTIVE! THIS WAY YOU
CAN KEEP IN TOUCH WITH YOUR STUDENTS ON AN INDIVIDUAL BASIS AND ANSWER
ANY QUESTIONS WE MAY HAVE.

NEXT, I WOULD LIKE TO ASK YOU A QUESTION. IN MY DISCUSSION CLASS WITH
ETHAN COSGRIFF, (ON 2-19-87) WE DISCUSSED THE ELECTION PROCESS. I AM
STILL SOMEWHAT CONFUSED ABOUT PRIMARY ELECTIONS. I UNDERSTAND THE
VOTERS POSITION IN THE ELECTION PROCESS, BUT I DON'T UNDERSTAND WHAT A
CANDIDATE MUST DO IN THE PRIMARIES AND BEYOND. 1IF YOU HAVE ANY SUGGES-
TIONS OR COMMENTS ON HOW I MAY BETTER COMPREHEND THIS PROCESS, I WOULD
GREATLY APPRECIATE IT. -

SINCERELY, SUE 3

date: thu 26 feb 87 09.19.22 CST
from: A3857
to: A3B575N .

Dear Sue:

You asked about the primaries, but I really don’t understand what you
don’t understand. Let me review: In the U,S5. (but not in most cther
nations), candidates for public office win the endorsement of a party
by competing in and winning a PRIMARY election. This entitles the can-
didates to be listed on the ballot as a candidate of a given party in
the GENERAL election. Because so many voters identify with either the
Democratic or Republican- party in the U.$., this gives a PARTY can-
didate an enormous edge over any independent or non-party candidate in
the general election. Does this help? Why not review the discussion
of primary elections in CHALLENGE OF DEMOCRACY?

By the way, why don’t you type on the terminal in lower case so that
your messages don’t lock like telegrams?

date: thu 26 feb 87 21.41.17 CST

from: A3B857SN

to: A3857

Dear Professor Janda,

Thank you for the suggestions you sent me in your last message. I read
the section in CHALLENGE OF DEMOCRACY explaining the primaries. The
readings, along with your message helped me to better understand the
function of the primaries in the election process. Thank you again!

Sincerely, Sue

FIGURE 4: Exchange of Electronic Mail with a Student

quibbles about grading, and so on.
Often, they asked questions that they
would not ask in a traditional lecture
course. Consider the exchange of cor-
respondence that I had with a student
named Sue in Figure 4.

course, [ received (and replied to) ap-
proximately 180 messages, some from stu-
dents who wrote me two or more times.
Students wrote about all sorts of things:
questions about the lectures, commments
about the readings, queries about politics,

Assessing The Innovations
here is only space here to cite a few
findings on my course from Judith

Ingram’s doctoral dissertation, *“Im-
plementing and Assessing Computer-Aug-
mented-Teaching in the Large Lecture
Course.” Her survey on the first day of
the class disclosed that only 4% of the stu-
dents thought that “computer-based tech-
nology can be used to make large lectures
(a lot) more effective for learning.” Her
final survey contained the question: “Did
any of the electronic processes significant-
ly improve your ability to learn from this
large lecture course?” In contrast to the
initial survey, 82 % said “yes” at the end.

When the students were asked to rank
the innovations in the order of their effec-
tiveness, 389 of the students listed the
printed lecture outlines as the most effec-

Why should they be
penalized just because some
students abused the
technology?

tive innovation, and another 28% cited
the projected lecture outlines. (In third
place was another technological innova-
tion, named by 27 of the students, but
not discussed in this article — film clips
shown from the laser disk version of the
Video Encyclopedia of the 20th Century.)
Although electronic mail was chosen as
the first-named innovation by only 2% of
the class, our judgment was that the other
innovations were viewed as even more
valuable.

Clearly, my students valued computer
augmented teaching in the American gov-
ernment course. One vignette illustrates
the intensity of their commitment. When
the term was about three-quarters over, I
noticed that class attendance on a couple
of days had dropped below 75%. 1 be-
came concerned that the reason was the
availability of my printed lecture outlines,
If students failed to come to class, they
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need only log into the Cyber computer
and print out the full sentence outline of
the day’s lecture. Growing irritated over
this likelihood, I abruptly announced at
the beginning of a Wednesday lecture that
I was discontinuing the printed outlines
because they were contributing to absen-
teeism.

No sooner had I mentioned this than 1
faced a revolt from the floor. (You would
think that I had announced that

sider, I soon decided to reinstate the
printed lectures starting with the next lec-
ture on Monday. After all, it was more
important to promote learning among the
more interested students than to increase
. attendance among the less interested ones,
If the eager students who attended my lec-
tures found the outlines to be helpful,
should not deprive them.
If I wondered whether anyone out
there cared about my technological in-

everyone's grade was going to be lowered @ novations, I soon found out. Students not

by a half-step.) The students who were in
attendance testified to the value of the
printed outlines. Why should they be
penalized just because some students
abused the technology? In the next
couple of days, my electronic mailbox was
filled with messages asking me to recon-

only cared ahout how they were taught,
but they also defended innovations that
helped them learn. C}

Kenneth Janda

Payton S. Wild Professor
Department of Political Science
Northwestern University




