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COMPUTER LITERACY: AN INTERDISCIPLINARY, HANDS ON APPROACH
AT THE EVERGREEN STATE COLLEGE, OLYMPIA WASHINGTON

Dr. John 0. Aikin
Director of Computer Services
The Evergreen State College

Introduction

The Evergreen State College 1s a fully accred-
ited four vear undergraduate liberal arts col-
lege of the State of Washington. Evergreen was
founded in the late gixties as an alternative
to the prevailing pedagogical model of under-
graduate gpecialization. Evergreen instead
favors integrated, thematic academic programs
which tvpically invelve faculty from several
disciplines. From its 1inception the College
has had a strong commitment to familiarizing
its students with the computer as a tool. This
paper outlines some of the methods wused at
Evergreen and indicates some of the lessons we
have learned which may be useful to other lib-
eral arts colleges.

Computer Literacy and Liberal Arts

A liberal arts education is usually intended to
be broad and to develop fundamental intellec-
tual abilities and problem solving techniques
rather than merely knowledge of a particular

body of "facts."  There can be little doubt
that in the last ten years the computer has
emerged as a significant analytic tool. When

mastered it enhances the user's ability to
tackle a wariety of advanced subjects in the
arts and sciences. Computers are fast becom-
ing commonplace not just in the obvious studies
like physies, but even in aesthetic subjects
such as music. Moreover, the computer is
effecting an  increasingly widespread transfor=-
mation of our world with profound social impli-
cations. A liberal arts education today must
therefore dinveolve a more complex kind of "lit-
eracy" than Jjust reading, writing, and mathe-
matics.

As a consequence of this view of a liberal edu-—
cation, we have endeavored to make it possible
for even the most nen-mathematically ineclined
student te be exposed to the use of computers
and ta the fundamental concepts of programming.
Before explaining some of the technigques we
have used, it is necessary to outline the kind
of academic program followed by a typical stu-
dent at Evergreen.

An Interdisciplinary Approach to Learning

Traditional wundergraduate education (even at

most liberal arts institutions) is based on a
fragmentation of knowledge into disciplines.
One studies physics, say, rather than natural
science. It is our premise that while special-
ization may be appropriate at the time (1) a
student goes on to advanced work, a strong
undergraduate education should serve a differ-
ent purpose than the amassing of facts in some
narrow specialty. Consider the case of Compu-
ter Science itself. Computer Science iz a
digcipline which did not exist wuntil the late
fifties. Indeed it is still true that many
faculty in departments of Computer Science do
not have terminal degrees in that specializa-
tion. Might not the future hold other such
emergent fields for which our students would be
best prepared by developing critical intelleec-
tual faculties rather than narrow ensembles of
facts?

Further, the rapidly changing world in which we
live suggests that the typical 2Zlst century man
or woman will not work in one occupation for a
lifetime, especially if s/he leaves the halls
of academe. The facts that such an individueal
might have learned in an undergraduate course
twenty vyears age will probably be useless or
obsolete. The basic skill of learning to learn
and an attitude of being unafraid of new knowl-
edge will, however, serve a lifetime. There is
also the obvious fact that many students aimply
do not have even immediate career goals until
part way through their undergraduate career.
This is probably an appropriate response to the
obvipus acceleration of change which they see
about them, but even if this were not so, most
have been poorly prepared by regimented high
schoeols to make wise long term commitments Co
CATEBrS.

Many of the greatest intellectual achievements
of the past have involved the synthesis of
knowledge from different fields, rather than
digging more deeply into the same mine. Indeed,
Computer Science may be sald to have evolved im
precizely this way. Consider these words of
Horbert Wiener, certainly one of the seminal
figures in Computer Science:

"For many years Dr. Rosenblueth and I
had shared the conviction that the
most fruitful areas for the growth of
the sciences were those which had



stilsonr
Sticky Note
76-25 Executive Vice President: Computer Services: Director


been neglected as a no-man's land be-
tween the various established fields.
Since Leibniz there has perhaps been
ne man who has had a full command of
all the intellectual activity of his
day...It 1s the boundary regions of
science which offer the richest op-
portunities to the qualified investi-
gator. If the difficulty of a physi-
ological problem iz mathematical in
essence, ten physiolugists ignorant
of mathematics will get precisely as
far as one physiologist ignorant of
mathematice and no farther." (From

Cybernetics, 1948)

Evergreen's objective then is to produce physi-
ologists who can interrelate physiology and
mathematics...and literature...and history...

To accomplish this, the College deliberately
set out to change the usual format of instruc-
tion. Consider the way in which classes are
typically taught: a student enrolls in four or
five different courses pursuing unrelated top-
ics on a part-time basis. Hot only are the
subjects fragmented, but =0 iz the student:
s/he wmust satisfy not one, but several pro=-
fessors gimultaneously and if s/he  becomes
deeply interested im one c¢lass, that interest
must be postponed lest failure occur in the
others.

At Evergreen, the principal wehicle 1is rather
different. A student, particularly an entering
gtudent, iz encouraged to enroll in a "Coordi-
nated Studies Program" which is an integrated,
full-time thematic study lasting from ome gquar-
ter up to an entire academic year. That such a
program is integrated implies that it will in-
volve more than a single specialization or
digcipline and that these will be studied in an
interrelated fashion. That it is full-time
implies that the student's interest and time
will not be fragmented. That a program is
thematic dimplies that it will be centered
around an issue or a general question about the
world in which we live. A Coordinated Studies
Program will have between forty and eighty
students working with two to four faculty drawm
from different fields and united by their
interest in the issue. An important implica-
tion is that such group study emphasizes coop—
erative rather than competitive learning. Some
examples which unify diverse fields are "The
Kuclear Power Issue" (social sclence, ecology.
physics and economics); "Dynamical Systems”
(control theory, physics, Llinear algebra); and
"Sociobiology and Human Values" (biclogy, his-
tory, political philosophy). Programs are also
used to teach fundamentals. For example,
"Foundations of Watural Science "(FONS) inte-
grates -mathematics, physics, chemistry, and
biology into a year-long full-time study of the
sclentific mode of thought.

The Coordinated Studies appreoach obviously has
limitations too. For the student who needs to
concentrate on a single topic or who wishes to
pursue a unique interest, it is inefficient and
even inadequate. To address these requirements,

the College utilizes a second major mode of
instruction called the "Individual Contract.”
A contract is a negotiated agreement between a
student and ene or more faculty which specifies
the responsibilities of each. The student out-
lines what s/he wishes to learn, the faculty
member indicates what support s/he can provide,
and after discussion and (often extensive) mod-
ifications they agree on mutual performance
expectations. Individual Contracts are full
time 1like Coordinated Studies, vary in length
from one quarter up to a vyear, and are most
commonly used by advanced students.

The combination of Coordinated Studies and
Individual Ceontracts began at Evergreen as a
direct response to what the planning faculty
saw as a conceptual defect in traditional
undergraduate education. That combination also
bears on a motivational defect, however: Ctra-
ditional education does not effectively rein-
force curiosity. A student is wondering about
why there are so many wars so we tell him to
take History 101. Why not organize an academic
inquiry like "The Causes of War" aimed direectly
at the student's interest and teach some his—
tory in the process? That turns out to be much
more motivacing. Thus, by using integrated,
full-time, thematic studies, the College not
only offers a more useful education, but also
makes academic work more interesting.

It would be wrong to fail to acknowledge that
Evergreen's approach has drawbacks too. The
combination of no courses, no grades, no re-
quirements (other than earning enough credits
to graduate), and heavy reliance on the student
to plan his/her own educational program places
a heavy demand on all parties. Students not
infrequently require a year to be deprogrammed
from structured secondary scheoling, and many
who lack mature, responsible, and assertive
personalities do not make it. Faculty must
constantly guard against erosion of academic
content and standards and they must anticipate
the big questions about which students as a
group are curious in order to devise successful
new academic programs. Evergreen deliberately
chose to abandon tenure. As a consequence
there is much pressure, and "faculty burnout"
is not uncommon. But in a stumbling way, draw—
ing equally on the ideas of students and facul-
ty, Evergreen has grown into an immensely
exciting place for both.

Computers in an Interdisciplinary Environment

Having drifted rather far inte educational
philosophy, it 1is now appropriate to return to
how the College attempts to expose its students
to computers and programming in the context of
the educational structure just outlined. The
first problem is that of access. At Evergreen's
inception it was decided to treat computing
resources In the same fashion as its library--
that is to say that there would be free access
to all students, faculty and staff. The Col-
lege acquired an interactive, timesharing com-
puter and passed out free sign-on numbers. MNow
as the experience of Dartmouth has showm, this
in itself will result in widespread exposure of
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students to the use of computers. Freed of the
limitations of accounting, the computer becomes

accessible and can be explored in a reactive
and leigsurely fashion. It iz Important to note
that free access does not mean unlimited
access; the College is obviously unable to pro-—
vide super—computers im quantity to any student
who requests one. What is meant, rather, is
access without charge to an extent compatible
with the needs of other users. The community
of ugsers by and large 1is self-regulating, with
peer pressure serving as a primary counter to
overuse. As with curricular planning and com—
pletion of academic work, the emphasis is on
placing responsibility on individuals for their
own actions.

The policy of free access is supported by a
determined effort to make terminal facilities
and staff support widely available. This has
taken several forms: clusters of terminals in
various campus buildings close to focal points
of academic programs, portable terminals avail-
able for checkout in the library, and long Cterm
loans of terminals to students engaged in pro=-
jects. A computing laboratory which is open to
everyone from early in the morning until late
at night consplidates terminals on the Col-
lege's academic timesharing system, stand alone
microprocessor systems, and support staff inm
one place.

Since students are typically enrolled in year-
long programs, the number of opportunities to
cateh  students in a traditional "Introduction
to Computers and Programming” course is much
reduced. Such a course (called a "Module" at
Evergreen) has been offered and students may
and do sometimes incorporate it as part of an
Individual Contract, but this is noet how the
majority of students learn to use the computer.
In fact, experience has shown that the tendency
to develop modules to meet perceived discipli-
nary needs of full-time students* is an ingid-
ious rewversion to specialization. It has been
periedically necessary to remind curselves of
the overall geoals of the College and stamp out
gsuch creeping departmentalism. Rather than
courses, three primary approaches are used:

First: Workshops are conducted by Compu-—
ter Services staff, faculty and
advanced students on an informal
basis for those in any academic
program who are individually in-
terested in computers.

Second: Manvy Coordinated Studies programs
include a specific computer compo-
nent. For example, FONS devotes

Meeting the needs of part=time students with-
in Evergreen's format poses special problems
which cannot be adequately addressed here.
Suffice it to say that the College is strug—
gling to respond to the continuing education
requirements of the large data processing
community associated with the state capitol
where Evergreen is located.
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about the first twe weeks* to
developing familiarity with the
College's timesharing system, pro-
gram libraries, and to learning
the BASIC language. This skill is
then exercised throughout the wear
in solving problems.

For the 1979-80 academic year a
Coordinated Studies program has
been planned which will wtilize
the computer as the unifying
theme. Five faculty from physics/
chemistry, mathematics, music,
computer science, and history/
economics will join forces to ex-
plore the range of applications of
computers, teach rthe technical
gkills required to understand and
use computers effectively, and
examine the social impact of com—
puters and the economics of the
computer industry. This full-time,
year-long program is expected to
involve 100 students.

Third: Perhaps the largest number of stu=-
dents actuvally teach themselves,
however. This requires a bit of
explanation: With a free access
policy, any student can get at the
computer simply by picking up a
free access code and signing on at
a terminal. A number of attrac-
tive and attracting computer games
{(almost all written by students)
are deliberately maintained on the
system. Many students first use
the computer because they have
heard that it can play games with
them. Through a not-go-subtle
process, these students are drawm
into interactions with the other
students who inevitably collect in
college computer centers and led
to question how the computer can
play games. This in turn often
leads game players into program=—
ming either on their own or under
the direction of a CAI tutorial
which teaches how te program the
computer for more than just games.
This sort of approach is not with-
out side effects: from time to
time hordes of high school stu-
dents descend and must be reminded
that there are limits to community
service.

Beyond Literacy

S0 much for the promotion of computer literacy.
The availability of the computer and the combi-
nation of incorporating computer programming
into academic programs and informal instruction

It should be remembered that two or threa
weeks of full-time study in a Coordinated
Studies program is roughly the equivalent of
a traditional & gquarter hour course.



results in about 40% of all students using the
computer in any given academic year. But what
of the student who becomes more deeply inter-
ested in computers? For the student who con-—
tinues to see the computer as a tool-—-for
instance the student’ deoing research in an
environmental issue such as heavy metal pollu-
tion in Tacoma—Individual Contracts are avail-
able with faculty and Computer Services staff
to develop competency in languages other than
BASIC, improve programming techniques, gain
knowledge of statistical packages such as S5PSS,
or study other computer related topics. From
time to time when there are a sufficient number
of interested students, a module may be organ-
ized in one of these areas; for example, this
year a module was offered om APL. Students
from a wide variety of Individual Contracts and
Coordinated Studies programs included partici-
pation in the module as a part of that quar-
ter's academic work.

Another group of students is more difficult to
seérve. These are the ones who become primarily
interested in the computer as an object of
study; in what we would call Computer Science.
Evergreen is a small school--current enrollment
is about 2,500. As has been indicated, there
are no majors and the emphasiz 1s on interdis-
ciplinary studies. How then does one accommo-
date the needs of the few students who are
developing a professional or academic interest
in computers? From time to time we have fallen
back inte the trap of trying to offer special-
ized programs of advanced modules, group con-
tracts, and other euphemisms for courses in
order to "prepare students for graduate
school.” It has always proven to be a mistake
because such a path leads back to just those
educational failings we sought to escape. The
real answer hinges on the wview which one takes
of requiring an undergraduate to have special-
ized knowledge of a8 discipline in which s/he
intends to do postgraduate work. We believe
that most undergraduates are better prepared
for work/graduate schoolflife {f they concen-
trate their undergraduate years on developing
the ability for continuing individual scholar-
ship rather than an unnecessarily detailed
study of the field which they will later study
in detail.

Thus, we encourage the student whose interest
in computers extends beyond toolsmanship to an
advanced degree to seek out the College's
strongest faculty and programs in any related
area. The objectives are to develop abilities
to learn independently and cooperatively, to
develop critical analytic and quantitative
skills, and to develop the expressive skills of
articulate writing. Almost incidentally, we
also encourage such students to deepen their
knowledge of computers by applying the computer
to other disciplines and by working with those
faculty who can nurture their interest in
Computer Science. Thus from time to time stu=
dents have written Individual Contracts to
study artificial Intelligence, computability,
operating systems design, computer graphics,
and other advanced topics, but this is not seen
a8 a necessary prerequisite to graduate

studies.

A case history may best serve to fllustrate the
ideal to which we aspire. X transferred to
Evergreen in 1971, the College's second year.
He spent his first two quarters here in a Coor-
dinated Studies program called "Individual in
America,” which drew together the social
sciences, humanities, and outdoor education in
an examination of the identity crisis of post-
adolescent American youth. In the spring gquar-
ter he enrolled 1in a Group Contract called
"Games, Puzzles and Problem Solving," in which
he learned about computers and applied the
College's computer to an enormous number of
problems and games. He gpent the summer study-
ing basic design and behavior principles of
systems (thermodvnamic, Information, cyber-
netie, ete.) under an Individual Contract which
also involved the use of the computer to com-
pose music. The entire next academic vear was
spent in a Coordinated Studies program titled
"Matural and Social Secience”™ in which he
studied the interrelationships of science and
culture, c¢reativity, the search for truth,
futures and utopias; took modules om gravity,
energy, genetics, waves and particles; and con-
ducted an individuwal project in artificial
intelligence. In his third vear he worked with
other advanced students in a Group Contract in
physics—~"Architecture of Matter." Along with
immersion in thermodynamics, gquantum mechanics,
and electromagnetic theory, this work involved
extensive use of the computer in projects such
as an FFT spectrophotometer and & LISP theorem
prover. X spent his last summer studying
abstract algebra under an Individual Contract,
then went to work for a custom computer system
house. Subsequently he entered graduate school
in Computer Science at Stanford University. His
academic path may be considered prototypical
for the Evergreen student headed for graduate
school.

For the student whose interest iIin Computer
Science derives from an iIntention to pursue a
career in programming or a related area after
graduation, Evergreen's philosophy of hands on
experience extends to the design of the Col-
lege's academic computing system itself. Thus
the College's timesharing system now uses an
operating system conceived and dewveloped by
students under academic contract as a design
project. The implementation of BASIC presently
provided on this system contains major enhance=
ments including structured constructs such as
IF THEN ELSE, WHILE, UNTIL, DO blacks, etc.
These mnot only encourage other students to
develop good programming practices, but also
offered a significant learning opportunity to
the students who implemented them. Currently a
group of ten advanced students is engaged in a
year-long academic program to design another
new operating system which will expand the
range of languages and capabilities available.
We anticipate repeating this development cycle
again and again not because 1t will improve the
quality of academic computing (though it does),
but rather as a learning experience f[or the
developers. Other students with career inter-
ests 1in programming make use of extensive
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microprocessor laboratory facilities including
hardware interfacing resources and systems such
as IMSAI, a SOL-20, and an Intecolor. Real-time
laboratory data collection minicomputer sys-
tems, computer graphics facilities; access to
large scale off-campus svstems, and a hybrid
analog/digital system provide further oppor-
tunities for advanced students. Through coop-
erative arrangements with businesses and others
in the Puget Sound area, students may take
internships which offer an opportunity to
develop applied knowledge and te interrelate
theory and practice.

At the risk of seeming to focus on successes, a
second case histotry exemplifies preparation for
a career in computing which does not contem-
plate pgraduate school. X entered Evergreen
directly from high school in 1972. 5he first
enrolled in the year-long program “Natural and
Social Science," previously described. Unlike
X, however, she concentrated on biological
topics such as photosynthesis and botany rather
than physics. Both X and Y, of course, were
involved in the interdisciplinary part of the
program centered around the relationship of
science and culture. In ¥'s second year she
took a group research contract im ecology and
natural history. It was here that, in addition
to chemistry and physics, she discovered the

computer. She learmed BASIC and began to use
the machine to model ecosystems and energy
flows. In the fall quarter of her third year,

she was a participant im a group research pro-
ject which emphasized field work at a leocal
ecological reserve. During the remainder of
her third year, she concentrated on computing,
working at various times to master assembly
languages, LISP, APL, system architectures and
hardware, minicomputer systems and systems
design methods, research on the College's aca-
demic timesharing system, and programming
style. These activities were carried out under
Individual Contracts, many with computer center
gtaff. 1In her last year she carried Individual
Contracts to study linear algebra, Integral and
differential calculus, formal language theory,
system intercommunications, and large scale
virtual operating systems. During these con-
tracts she did extensive programming on a vari-
ety of systems and in several languages. On
graduation she went to work for a large systems
company in Los Angeles.

Does it Work?

The ultimate test of any educational approach
is whether it produces a satisfactory graduate.
There is a rarely discussed problem in evalu-
ation which revelves around what one means by
"gatisfactory." Should one focus on wocational
measures such as student placements in graduate
schools and jobs, earning power five years
after graduation, ete.? Or should one seek to
determine the graduate's "happiness” some time
after s/he has graduated? These are not easy
questions.

To our knowledge no student who could in any
sense be sald to have concentrated in computing
at Evergreen has failed to find a related job
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on seeking one after graduation, but it seems
to wus that this kind of narrow vocational
approach by itself is sterile and even ques-
tionable given the unpredictability of long
term careers In a constantly changing world.
Rather, we would hope that when Evergreen's
graduates have been out of college for five,
ten, or even twenty years they will report back
to ug that their exposure to the computer
broadened the range of tools they have avail-
able to deal with a complex and changing envi-
ronment. This is a question which much be left
to the future.

In the meantime, however, what has happened to
the =several hundred graduates of the College?
Well, of course the vast majority did not go on
to careers revolving around Computer Science. A
sizeable minority has gone into programming or
other computer related positions in businesses,
industries, government and education up and
down the West Coast. Several have distin-
guished themselves already by their application
of computers in the arts, particularly in com—
puter animation. 4 smaller number of students
have gone to graduate schools in  Computer
Science. A few have even made it to such
prestigious places as Stanford University and
The University of Edimburgh, Scotland.

It iz, of course, too early to judge the long
term results of Evergreen's interdisciplinary
approach in any area of scholarship including
Computer Science. Too few graduates have been
gone for too few vwears. In 1977, however,
Evergreen was selected by the NSF-sponsored
HumRRO study of instructional computing as one
of the 10 exemplary four-year institutions in
the nation. We think that selection is in part
a result of the College's approach to computer
science education and computer literacy. That
approach has grown out of a radically different
view of education thanks to the contributions
of many people: students, faculty, and staff.
Much of what we do today was not anticipated
when the College was formed in the minds of the
planning faculty. The Interdisciplinary ap-
proach requires constant nurturing, for it
grows in a more hostile climate in 1978 than in
1968. Yet it has withstood that climate well
and we feel there are already some leszssons here
for other liberal arts schools and that some of
our approaches will prove useful to others who
question the narrow specilalizatien typlcal of
most undergraduate curricula.



