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- Academic Computing at
~ Denison University -

A Case Study



_Purpose

This book is one in a series of twenty-one Case Studies of Academic
Computing. The Case Studies focus on the ways in which computers have
come to be an everyday tool and companion to students and teachers for
the purpose of learning and teaching. The Case Studies are addressed to
administrators, teachers, staff and students who wish to plan, extend, or
improve the uses of computers at their own institutions. You should find
the Case Studies helpful in perfoming one or more of tpe following kinds
of activities. .
1. Assessing the extent and nature of instructional computing
at your own institution, by .comparison with the Case Institutions.

We selected a range of different sizes and kinds of institu-
tions so that you could find one that-most closely resembles your own.
The Case Institutions include secondary schools, public school districts,
community colleges, cqlleges, and universities in most regions of the con-
tinental United States. '

‘ 2. Organizing and staffing your computer center to provide
improved support for instructional computing activities.

'The Case Studies highlight those aspects of organization and
staffing that appear to be most significant in encouraging beneflcml uses
of computers for leaming amd teaching.

3. Making computer resources more accessible to students.

The Case Studies identify policies, procedures, documen-
tation, hardware, software, and courses that facilitate student use of
computing. ' }

4. Establishing realistic educational goals for instructional
computing. ‘

The sections on Student Accomplishments provide ideas as

to the kinds of achievements students attained with the aid of computers.
) 5. [Extending computer applications in particular courses
and disciplines.

, Information is available in Case Books and from the contact
persons listed at the back of the book concerning the kinds of computer
applications used in the various academic disciplines and courses. .

6. Raising the general level of computer literacy on campus.

The section on Computer Literacy describes goals and pro-

grams aimed at educating students and faculty regarding computer uses

and the impact of computers on society. '
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- . Purpose

A3

7. . Establishing or improuving a computer science curriculum.
Most of the Case Institutions have a formal program
designed to train students in computer science and/or data processing.
8. Sharing your facilities, expertise, or curricular materials
with your community or other institutions.

. The section on Outreach describes the ways the Case
Institution makes an impact on the world around it with regard to
instrictional computing. :

9.  Preparing a Five Year Plan for academic computing at
your institution. '
The organization of the Case Books might be a useful
framework for presenting your own Five Year Plan, ‘Also, most of the
Case Institutions have their own Plans from which you may draw ideas.

bl




Selection of Cases

Case Institutions were selected through a four-stage procedure. First,
we conducted a systematic search for institutions that are regarded as
outstanding in their uses of computers for learning and teaching. Invita-
tions were mailed to seven thousand educators and technologists who
belong to professional organizations concerned with educatjonal computmg.
These individuals were invited to nominate one or more educational
institutions that they regard as outstanding. Nominators were asked to
give specific reasons why the school should be considered, given the
objectives of our study.

Over 500 individuals responded nominating 370 mstltutlons that met
our criteria.' Eligible institutions included individual elementary and
secondary schools, public school districts, community colleges, colleges,
and universities, and public access institutions such as museums.

Second, we contacted, at each nommnted institution, an individual
who has a purview of instructional computing activities. 1n many cases,
this individual is the Director of the Computing Center or a‘Coordinator
of Instructional Computing. The nominated institutions were happy to
participate, and provided information about their activities via a telephone
interview with a member of our staff. The product of this stage is an
Academic Computing Directory, published by HumRRO, that gives brief
information on the reasons for nomination, enrollment, typlcal computer
applications, make and model of main computer(s), number of terminals
on campus, and persons to contact.

Third, the nominees were invited to respond to one or more of a
series of open-ended questionnaires corresponding to the following Cate-

_ gories of Excellence:

Institutional Commltment to Instructional Computing
Student Accomplishments

Institution Productivity

Spectrum of Applications

Computer Literacy S

Computer Science and/or Data Processing Programs
Outreach

Model

. ' Projects, congortia, timesharing companies were not eligibl€,

v




Selection of Cases

These ‘questionnaires vare quite lengthy and required considerable
work on the part of the respondents. By completing one or more of the
questionnaires, the respondents demonstrated their willingness and ability
to share information. Over one hugdred: of the nominees responded in
one or more categories of excellence. HumRRO staff then reviewed all
candidate institutions within each Category of Excellence. We selected
as Exemplars in each Category those institutions that had provided com-
plete answers and had demonstrated a high commitment to instructional
computing. Consulting experts were called upon to review candidates in
specific Categories. The product of this third stage is a list of Exemplary
Institutions distributed by HumRRO.'

Fourth, the Case Institutions were selected from among the Exemplars.
‘The following criterion dimensions were uséd in selection: ‘

1. High institution commitment to academic computing as
demonstrated by the survival of instructional computing over several
budget cycles; staff support for instructional computing; reform of curric-
ulum to incorporate computer uses; increases in appropriate computing
equipment; incentives to faculty for instructional innovation.

2. ‘High degree of computer literacy among students, faculty

 and administration, as reflected in student accomplishments, spectrum
of applications, and number of computer users on campus.

3. Appropriate response to the Model questionnaire, and use-
fulness of all questionnaire responses.

@ |

L
VA list of the exemplars and twénty-one Case Institutions is provided as -
Appendix A,
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Proﬂle

. Denison is an independent, hbeml arts college in Granville, Ohio.
'I'here are approximately 2100 full-time students and 142 full tune faculty
members. Four degrees are offered: Bachelor of Arts, Bachelor of Science,
Bachelor of Fine Arts, and Bachelor of Music. Since Demson s founding
in 1831, persons of all races, creeds, national origins and sex Jhave been
eligible for admission.

Robert C. Good, President of Denison University, has descnbed
Denison and the role ol computing in the following way:

The members of the faculty aspire that Denison gmduntes in
addition to developing their special fields of interest, cultivate respect for
each of the intellectual and creative arts and a working acquaintance with
each of the major fields of knowledge. In addition; we expect our grad-
uates to master the fundamental skills and approaches to leaming and to
be highly motivated to use these long after graduation. To the end that
our students may become self-sustained learners, we encourage them to
engage in independent and directed studies and in senior research.” We
expect ‘our students to know how to use a library effectively. And
increasingly we also.expect them to know how to use the computer.

So that Denison graduates will possess a basic understanding of °
the principles of modern science, three of thirteen courses required for
graduation are in the natural sciences and two are in the social sciences.

A course in computer science provides one option by which part of the
requirement in natural science can be met. The trend is for increasing
numbers of students to elect one or more courses in computing. We’
applaud this trend. The complexity of issues that will face our graduatés
obviously will require that many sectors of our society be equipped to
use or to understand sophisticated computational methods.

In discharging its responsibility further to develop computer
skills and to make more effective use of thie computer in classroom and
. research work, Denison deploys three important areas of strength. First,
it has been foryinate to attraet one of‘the finest science faculties of any
small college in the country. In addltlon the college has made repeated
financial commitments to prov1de necessary equipment and facilities,
giving us unusual strength in science. All of the computer hardware
currently in use on the campus was purchased from current income.

The second area of strength is an_gstablished record of achievement
in faculty development. Fifty-seven thousand dollars per year is currently

0 .
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being made available for this purpose—stipends for summer research and
course improvement, attendance at workshops, the purchase of small pieces
"of equipment for pedagogical and research purposes, and other support.
Members of the science faculty and the social science faculty have partici-

" pated imaginatively in the use of these funds.

The third area of strength is work accomplished in increasing com-
putational literacy among faculty and students. This semester substantially
over one-third of our students are uging the computer in courses or for
research. Approximately 55 of our faculty now make use of the computer
for teaching and/or research. A strong impetus in this direction has been
provided by a grant from the Lilly Endowment to experiment with simu- _
lation techniques in teaching and learning. Many of the ensuing experi-
ments made use of computer models and required increased familiarity
with computer skills. The result is that the computer has already been
accepted on this campus as an important tool much in the manner that
the library.and its many services are accepted. .




The 4Past Thirteen ‘Yedrs

Significant events in the history of academic Qcomputing at Denison
include the following:

1965 Establishment of Computer Center with a Burroughs 2017;
gift of Clevite Corporation, -

1966 Lense of IBM 1130.

1968 Established (and have continuom;ly retained) membership in
The Inter-University Cons im for Political Research (ICPR). i
[ECPRESS added one year | r.)

1973 Purchase of PDP 11/45-{66K Memory; 2 RP03 drives;
2DH-11" (16 line) multiplexors.]
Grant from Lilly Endowment to experiment with almulatnon
techniques.
Estabhshment of major program in Computer Science.

1974 Teletypewriters replaced by DECwriter II 8.
COBOL added.

1975 FORTRAN, ALGOL, PASCAL, LISP, and MACRO-
- ASSEMBLER added. .
Graphics capability acquired (for Physics Department). .
Memory increased to 104K. S
Local high school added as user.

1976 BASIC-PLUS-2 added.
First summer Computer Simulation Conference »

1977 Faculty Coordinator for academic computing (one-third
released time) appointed to assist Director.
Three additional CRT’s and remote printer added.
Second Summer Computer Simulation Conference.
Hard-wiring installed to replace acoustic couplers on all
stationary terminals. ,

1978 Grant from National Scnence F‘oundatnon Comprehensive
Assistance for Undergraduates Science Education (CAUSE)
to increase computer uses in science instruction.




The Past Thirteen Years

Third DH-11 multiplexor added.

DECAL (Version I1) installed. i

Second ‘‘terminal room'’ added in classroom

building (five units).

BMDP Statistics Pack added,

Faculty Coordinator becomes two-third released time,
thereby doubling involvement,
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— -Facult.y-Managed ;Com;puter Center -
\,.» : ) ,‘ IS L . . he
" The ¢o puter center is managed by a Drrec"eor who ig a faculty

member, who teaches half-time. He r;eports to the Dean of the College
. The Directar is responsible for admmlstratwe instructional, and research

- applications'of computing. Another faculty member peports to the

. Director and is responsxble for coordinating all acade ic (non- i

'admmlstratlve) applications. .. A
, .The present management structur.e of the computer center ‘has:

evolved to satrsfy the partlcular requirements of the Deénison environment.

" “'The" ongrnal Burroughs médchine. was not much. more than a “toy” -, * .
for*academlc users. It could hot have been used to process administra-

tive tasks.. Consequently, the ongmaf -and continding direction of the. .

Center was placed in the hands of a faculty member who was expected to ,
perform all the functions necessary to.oversee operatlons and otherwise ‘-
insure that the Center was sustamed, That officer reported to the Dean '
of the College.,,

With the’ 1nstallatlon of the IBM 1130, Denisori had a computgr

" able to accommodate the needs of academic users as well as the data-

- processing tasks required by the college admmrstratlon At that time
it seemed natural to incorporate’ the supemsmn .of these tasks mthm

- the' Center’s existing management . ’

. Thus,all computing responsibilities were assxgned to one md1v1dual
‘who was a faculty member. A policy was established by a rev1ew com-
mittee composed of faculty and administrators -which accorded academlc
functions the highest priority, admmlstratlve functions next, and research
last.” Only toward the end of the tenure of the 1130, when both admin-
istrative and academ1c uses 1ncreased d1d thrs order of pnontles become -
an issue. - v

Although there have been tlmes when the Director of the Center .

B systém between academic and administrative users, for the most part this’

“has had to be tactful in resolving thc}tensmns inherent in sharing the T

arrangement has worked well, In fact, all members of the college com-
" munity’ have been tolerant of the ‘diversity of needs represented by those . - .
who use the single computer. As a result, Denison has a computer wh1ch
though - larger than necessary for present academic uses a.lone lS regard'ed
as cost-efficient resource for all concerned,
" Administrative users have always had a professional staff to assust
them with their data-processing problems. Until 1977, academic users .
have usually gone to a somewhat overworked director with theirs. . = | g
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} Ongmally, to assist academxc users the director recrulted a student
‘corps of “programmlng talent,” and then he served as the interface between

these programmers and the faculty As projects progressed student pro-
grammers were able to work with faculty members more directly.” This
system worked well until interest in computing began to the less tradi-
tional .users (e.g., faculty in English and modern languages). At this
time, there is considerable interest fram such non-traditional users, and

they need more help to get “started is normally needed by the oc1a.l [ el
and physical scientists. S
‘In the fall of 197 74 faculty member was appomted a one-third L

time ‘“Assistant to the Director.” His duties were: to work-closely with -
academic users; to serve as a liaison between them and the Computer

" Center; and to stimulate their exploration of computing as a vehicle for

- academic instruction. This arrangement has proven so successful that the

_appointment has been continued and, in 1978 was mcreased to two- -
thirds time. , .

Faculty- have been prov1ded 1ncent1ves for 1nstructlonal mnovatlon

- Around $60,000 annually is spent on faculty development, largely in -

the form of summer stipends. Released time, financial support for ,

. attendance at workshops, and recognition‘in the form of “credit’’ towards ‘

tenure and promotion are other mechamsms for encouraglng faculty - o

' development N o : 2 (‘& f
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L Stu%gnt Accé5§ tO Compu}ing |

‘\v . o

I The computer c ter 8 PDP 11/45 is shared for admlmstratlve and
: academic users. *(A larger system is planned). Students use 20 CRT and
typewriter terminals located in clusters in academlc bu11d1ﬁgs (More
. clusters are planned).
. S At least 50% of computer utlhzatlon is: for academl , as.opposed to
administrative, computing. The computer center has an “open access’ ,
- policy, and. any student or faculty member can get an account number. -~
. "Normally, all facilities are available for general use 22.5 hours each day. -
. In any given' semester, between one-third and one-half of the students
make use of computing facilities in- their learning activities. -On the
average, each student uses approxrmately ten connect-hours of computer _
‘trme ‘per- year. _
' - The Five Year Plan [1] for the computer center emphamzes the .
mission of supportmg computer literacy for all Demson students. A goal
“of 20 conmect-hours, average per student per year, d’enved from Dartmouth.
.College expenence is cited as an appropnate goal. P
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Costs and Budgeting

Zupported by the’ general operating funds of the Uni-
versity. The approved budget of the computer center has increased every year

since 1965, the year in which the computer center was established.

The costs of academic computing since 1968 are summarized in Figure 1.

Py

billed-to various administrative offices. It does not include the cost-of major items of equipment such
- as the computer itself or major additional sub-components such as disk-drives and terminals. The
(approximate) total cost of the current system has been $250,000. of this amount, approximately 50%
should be attributed to instructional expense. All {easing expense, (mdudmg that assocmted wnh the
main computef) as well as all maintenance expense has been included.”

©(3) Smce it might be somewhatunrealistic to exclude equipment costs, tfw cost/student was

. Percent
. - of Instruc-
Percent of FTE®* |[Cost/Student | Cost/Student tioral Budget
o Instructional |, Instructional Stud. - E xcluding - Including Including
Year | Expense (1) Budget " f2) ~ Equipment ‘Engipmgnt (3) Equipment
1977 $60,583 7% 2,047 $28.22 $32.88 ) 19%
1976 "~ $48528 14% 2,215. $21.91 $2642. 1.7%
1975 $57,596 1.8% 2,149 $26.80 $31.45. 2.1%
1974 $62424 v 21% 2,132 $2928 - $34.02 - 24%
1973 $59,443 2.2%. 2,129 $27.92 oL ‘
1972 $64912 . . 25% 2,110 $30.76 ‘
1971 $61,335 2.5% 12,153 $28.49 ,
1970 $62,165 2.5% ° 2,108 " $29.49 * Full-time equivalent students
1969 $51,510 2.3% 2,018 - $25.52 ‘
1968 = $32,561 16% 2015 . $16.15
(1) Instructional Expense is'computed as the o'pefa(ing expenses of the center less those costs

(2) A shght change in reporting practices-for FTE students has occurred in the last several

years, Although this alters the data moderately,
would bé genkrated by this.

reoomputed on the following bas's

4

evenly over 5 years, adding equipment co!
. this amount ($10,000, applied at $2,500

a. The equivalent value of all _equipniem presently oh-campus is estimated at $150,000.

no significant alteration in C?:TPUFGd perspident costs
. [ * - i

b. The depreciation on this equipment, estimated at $100,000, has been disyributgd

to arrive at the figure in thls column,

of $20,000 annually for the previous 4 years. One half of
r y_ear) has been added to the instructional expense in order

Figure 1: Cost of Operations of Demson Computer Center

(Academlc Services Only)
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Student Accomplishments
-~ Student accomphshments attnbuted to computer use at Denison are
illustrated in three ways: test scores and course gra.des mdependent study and
honors thesis projects; and computer programming accomphshments

‘Test Scores and Course Grades

, ln a course in macro- economic theory, students use computer-assnst.ed
instruction lessons as substitutes for descriptive lectures. They also use -
simulation models which allow students to propose economic policy deci-
sions for a hypothetical society; learn the computer-calculated results of .
their own decisions, .and evaluate their own performance. In an experi- ‘
mental study, Paul King [2] found statistically significant increases in test
scores and course grades between students using these computer aids and
students usmg more tmdltnonal lecture discussion pedagogy.

Projects . .-
student projects are hsted as references [21] through [31] in
the Reference sectxon of this book. The followmg is a bnef descnptlon of
three projects.

Studerits enrolled in a course on research methods in political science
cooperated in assembling large, selective data banks for analysm by the
computer, Students learn how the computer may be used in conjunction =
_ with very large and otherwise unwieldy masses of data. Work done by
" earlier classes contributes to improvement of the. course for future classes.

Frank Marinaro, a student in the Department of Mathematical Sciences, -
wrote a compiler to translate DYNAMO source code into the BASIC PLUS
source code. The result of the project is an operating translator which
provides DYNAMO to any Denison user. DYNAMO is a simple computer
took for modeling and simulation. It is useful in the sciences, social ?
sciences and the teaching of these subjects at the undergraduate and gmduate
level. Marinaro’s DYNAMO compiler is fully documented and has been ‘
distributed to users at several institutions [3].

Clifford Thomas, a student in the Department of Physics, constructed
a mathematical model of a star from physical principles. A set of equa-
tions which determine stellar structure were derived and approximations




Student Accomplishments

o~

for the equahon of state and for the physlcal processes of opacnty and =
fusion were descnbed [4] :

Computer Programming . : : _ ~,

Students play an important role in the development of software and
in the roptine programming associated with operation of the computer
_ center. }Ior example, in the summers of 1974 through 1977, the Denison
» Computer Center employed an average of 2.5 students full time to assist : ’
in altering programs to adapt to the new compyter system. During the
“correspdnding academic years, an average of seven students a year were
employed for the same purpose. Without this student help it would have
been. fax‘ more expensive to convert from the IBM 1130 to the:PDP 11/45
computdr system.

During the 1975-76 academic year, four students and two faculty -
constructed a software monitor to provide programmers with a measure \
of progrqm performance for BASIC PLUS programs run under the RSTS/E
operating system., :

A
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Spectrum of Applications

About 55% of the departments use the computer for leammg and
‘teaching. Figure 2 shows the departments, proportion of courses, and
proportion of faculty involved.

o

Proportion of Proportion of *
Departrhent Courses Faculty
Biology L 5% " 15%
Chemistry =~ 20% 20%
. -Economics ; ' 95% 100%
Education 5% 50% .
- ) Engllsh 5% 8%
Geology and Geography 10% 50%
Mathematical Smences . 80% . 6%
Modern Languages 10% L 15% ~
- Phllosophy , 10% 20% '
Physics and Astronomy 50% 26%
Political Science 5% 30%
Psychology 16% 30%
Sociology - ‘ 5% 16%
Figure 2: Proportions of Courses and Faculty . E

* Involved in Instructional Computing

In general about 75% of Denison students use the computer in their

course work. The following are illustrative of the ways in which student.s

use computing in the various courses, and the kinds of applications that ’
are in development. '

. J

Biology )
4 !

One biologist has been using computer simulations for instruction in
molecular biology. Other departmental faculty have indicated an mterest

. 419 : V 17
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- ~ Spectrum of Applications

~
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-
n
in t.rymg this approach in their own courses. Present.ly one professor is
attemptmg to prepare DECAL lessons whlch w1ll test a student’s ability in -
medical terminology. -

Chemistry

Past student use of the computer in chemistry has been restricted
largely to upper level students who have either done their own program-
ming or have used various programs for numerical analysis which have been
available to them.

Commputer tutorials help students to learn nomenclature in General
Chemistry. In the organic laboratory, the computer generates nuclear
magnetic—resqnancgipectra artificially. Another program assists students
in identifying organit compounds given as laboratory unknowns. In
general chemistry, the computer has been used to administer and grade
quizzes. KRecently, a program written by a student as part of a January
Term project has been incorporated by the department as an integral part
of the study of qualitative inorganic analysis.

With more'faculty expertise, existing activities will benefit more
students. The increase in computer literacy will mean that more chemistry ~
majors will be expected to do their own programming. With additional
access and system diversity, there will be greater‘emphasis on developing
programs for the large introductory courses (CAI, numerical analysis of
laboratory results, and quiz administration); graphics programs for the
analysis of physical chemistry topics, e.g., kinetics, wave-functions, gas *
behavior and molecular structure; and for developing programs in FORTRAN.

Economics

The economics department is the 'most advanced science department.
" in using computing in their curriculum. Last spring every course offered
by that department used computing, though some of those uses were cur-
sory and abbreviated.
In macroeconomics, studentg use tutorial computer-assisted instruc-

tion lessons which substitute for‘descriptive lecture in macroeconomic
. »




Spectrum of Applications

theory Students also use simulation models to study economic policy

decisions.
A}

Geology and Geography
For four years this department has been attempting to implement-
simulations of various geological processes, such as the formation of

deltas. The main obstacle to their success has been the difficulty of con-
verting imported programs into workable form.

Ma_thematical Sciences

A laboratory for an elementary statistics courst (200 students
annually) s being developed by two Denison faculty [$]. Many of the
laboratories involve the computer, either to obtain indi¥idual data, perform
calculations, or to evaluate and grade numerical solutions. Sterrett and
Karian [5] plan to develop additional exercises for the elementary course
and to incorporate some of them into the advanced course. They also have
a collection of 200 exercises in the computer from which students can
obtain review problems and sample examinations. This has proven popular
with the students and the procedure’is likely to be adopted in other courses.

Philosophy

About 100 students annually use programs to check the syntactical w
accuracy of logic formulae, thereby permitting students to determme
whether their formulae are logically valid.

Physics and Astronomy _ N
This department is active in using computing in introductory courses.

‘Students in introductory physics use computer programs toanalyze raw

data from their laboratory experiments. Students also- use key word

indices to retrieve pertinent literature references. |

»
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_ Computer-based physics modules for bioscience students are presently
being developed by Roderick Grant of:the Physics Department with the )
support of a National Science Foundation Local Course Improvement grant.
The purpose of these modules is to assist students majoring in biosciences
to be_able to solve problems involving the application of physics to
bioscience.

What is most needed at this point is to develop materials and tech-
niques satisfactory for the intermediate and advanced ceurses., This is
especially true for mechanics, electricity and magnetism, optics, and
quantum physics. Additionally, the department is developing a course in
digital electroriics which ultimately will allow them to interface instru-
ments with the central system.

Political Science
Students use a package of programs to analyze large data bases pro-

vided by the Intercollegiate Consortium of Political Research (ICPR).

Most Denison political scientists seek expanded computer capacity for

analyzing data banks. Recently there has been a move to bring simulations

into the policy courses, and faculty need consnderable assistance to con-

vert imported modules into workable form.

Psychology S

A simulation package currently is being used or a small scale to
allow students to design sound experiments and obtain realistic data for
analysis in a short time. There are many advantages to this mode of
instruction, and several of these have been emphamzed recently. These
advantages also apply to the laboratory courses in Sensation and Perception,
Cognitive Processes, and Physiological Psychology. For these courses, it.
is necessary to control stimulus presentation times and to'obtain precise
reaction data, THhus it is important that the psychology department obtain
some real-time capabilities.

The same needs prevail for the course in Introductory Psychology, |
only magnified by the sizable number of students involved. Computer




Spectrum of Applications

use in this fashion would significantly reduce expenditures on other equip-
ment needed for similar types of experiments. Due to limitations of the
current computer facilities, no classes in Introductory Psychology make
use of the computer.

~

Sociology and Anthropologf

L4

This department is infroducing a statistics module into their “methods”
course. They are most interested in data analysis packages, such as
SPSS. They wish to have advanced students engage in model- building -
projects in order to study such processes as social change and social
movements. TRere is also an interest in examining the systematic inte-
gration of multiple variables and in introducing the skills of theory- .
construction.. The Human Relations Files (HRAF) will be used to study
cross-cultural propositions, The department ‘has been engaged in a long-
term study of the local (Granville-Newark) area, and is interested in adding
census figures to that bank. This will substantm.lly aid senior research
projects in the department. Finally, the department is interested in the
simulation of land use development.

Spanish

~ Students in introductory Spanish use tutorial computer-assisted
instruction programs to help them master Spanish grammar.




Computer Literacy

The goal of attaining a high level of computer literacy at Denison
was adopted by both the Computer Center and administration around
1972. Robert C. Good, President of Denison University, has stated,

. . . The computer has already been accepted on this campus as an
important tool much in the same manner that the library and its many
services are accepted.”

During the past ten years, the number of students per year who either
have or seek to have computer literacy has grown from approximately
+ 100 to 1500. Most of the growth has come about since 1974 when the
PDP 11/45 system was installed. In 1974, for example, it is estimated
that about 500 students per year used the computer facilities routinely.
By 1976, 756% of the student body used the computer in some context
during a smgle academic year. About 900 students have active accounts
on the system each semester.

' Faculty interest has also grown. In 1967, not more than ten faculty
were using the system; by 1974, that number had increased to 15-20.
By 1976, a fourth of the faculty had active accounts on the system.

'I‘he computer is used more extensively by students enrolled in
departments where computer literacy already exists among the faculty
These are Biology, Chemistry, Economics, Education, English, Geology,
Geography, Mathematical Sciences, Modem Languages Philosophy, Phymcs
Astronomy, Political Scnence Psychology, and Sociology.

. At least 50% of Denison s students complete an Introductory Com-
puter Science course offered by the Mathematical Sciences Department.
In 1976, a January term offering was devoted to the following topics:
Computer Performance and Measurement; Computer System Selection;
Pros and Cons of Licensing Computer Professionals; Dynamic Memory
Allocations; and ‘Social Impact of Computers. Students write simple pro-
grams in both BASIC and in assembly language. -

Student access to computing facilities is a key mgredlent in achieving
literacy. At Denison, all users have access to the time-sharing system 22.5
hours per day. Student and faculty accounts are issued without charge.
Terminals are available in five different locations around campus.

In order to increase computing literacy at Denison, the Five Year
Plan [1] calis for additional terminals, additional interactive language
processors, and more staff support (notably an academic programmer) for
curriculum 'improvement. Several faculty have indicated interest in




. Computer Literacy

developing computer-augmented materials to be used in courses. Computer
center support to assist faculty in these efforts is being provided through
the NSF CAUSE grant.

To further increase faculty literacy, workshops are planned for the
summers of 1979 and 1980. Each workshop will be four weeks long and
‘will provide science faculty with hands-on 9xpenence in' using and eval-
uating mstructlonal applications in their respective dlsClplInes
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Computer Science Curricula

Denison students have been able to concentrate in computer science
since 1969, but the program for actually majoring in computer science
was not established until 1973. Nine students in the 1977 graduating
class graduated with a major in computer science. The number of stu-
dents expected to graduate with a major in computer science in the
classes of 1978 and 1979 is eleven and thirteen, respectively.

- The computer science major is offered by the Department of Mathe- .
matical Sciences. - Five of the mathematics faculty teach computer science
courges. ‘Occasionally the introductory course is taught by, a physicist or
a chemist. . . S .

Course titles for computer science courses are shown as Figure 3,

N

Mathematical Sciences 101—Introductory Computer Science

Mathematical Sciences 171—Introductory Computer Science (majors)

Mathematical Sciences 174~Introduction to Programming Languages
. Mathematical Sciences 263—Assembly Language

Mathematical Sciences 271--Software Structure”

Mathematical Sciences 272—Software Structure . -

Mathematical Sciences 274—~Cobol and its Applications

Mathematical Sciences 331—Discrete Algebraic Structure

Mather}mtical Sciences 334—Automats and Formal Languages

Mathematical Sciences 346--Softwaere Design *

Mathematical- Sciences 351--Differential Equations

Mathematical Sciences 352—Numarical Analysis

Mathematical Sciences 366—-Mathematical Meodeling and Computer Stimulation
*  Mathematical Sciences 371--Systams Programming and Design

. Mathematical Sciences 372--Systems Programming and Design

Mathaematical Sciences 373~Programming Languages

Mathematical Sciences 377-<Information Systems Analysis

Mathematical Sciences 382 ~Computer Architecture

Figure 3: Computer Science Course Titles

~1)
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Computer':Science Curricula

Il

. Denison’s computer science majors have a number of opportunities
o ., for doing work related to their studies. Many work for the computer
" _center directly, chlefly as programmers. Others enroll in 1ntem§h1ps or
. similar opportunities: afforded by the January Term program some write
‘programs for faculty. :
The following provndes mformatlon on employment of graduates
who concentrated their. stud1es in computer sc1ence

_1974 ‘Entered M.B.A. program “at Camegle-Mellon Unlversn;y
Programmer for Chemlca.l Abstracts

1975 Graduate study in. mathematlcs at. Yale Un1vers1ty
© Lead.Programmer for Denison University; now employed
by Digital Equipment Corporatlon " Co .

¢

1975 Programmer at the University of Virginia
* M.B.A. program at Unive sity of Michigan
. . Financial management employment at General
b - Electric Co: .-

" : I
1976 Graduate School of Management at Northwestem
o . . Un1vers1ty .
S T Programmer at Cmcom Systems, Inc. ;
R S, Technical Services D1v131on of Anderson and Company

1?77¥-First Class of Majorsf

Research Assistant and Computer Programmer for Nationwide Insurance. .
Programmer for Nationwide Instrance ‘

; Programmer for General Electnc in Cleveland working also on -

. MBA degree , -

"-Programmer for the Genera.l Electnc Credit Corporatlon
Systems Engineer Trainee, IBM : L
Computer-related employment with IBM
Lead programmer at Denlson

Two 1977 graduates were seekmg computer-related employment at
the time of this writing.

. " — | - .25
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Outréac”h_, "

Denxson staff faculty and students have shared mformatlon and .

- expertise through several mechanisms, including profesmonal societies and
mterest groups; conferences, pubhcatlons, hosting visitors; assxstance to
local high school; and distribution of programs..

* Denison was mstrumental in the creation of the ASCUE (Assoc1atlon '
of Small Computer Users in Educatlon) library for PDP/11 users. In 1975,
. Denison founded a Local Users Group whose membership consists of all -

the 'users of PDP/11 s in Oth In 1979, Denison w1ll host the annual
- meeting of ASCUE. . ’

Denison hag exported information and programs for several computer- o

based learning materials, The Dynamo Compller (31 has been described
in several. places and dlstnbuted to several institutions: “The paper by
Fletcher, et al [6] was presented at the 1976 Summer Computer Slmula-
tion Conference.

Ore of the most slgmflcant ways in which Denison extends 1ts
influence outward is through the Denison Simulation Center Established
by a grant from the Lilly Foundatlon the Center serves as a repository
~ for information related to the use of simulation in teaching and learning.
In 1976 and 1977, Denison hosted a Slmulatlon Conference on uses of
computers in s1mulatlon

Visits to Denison’s computer center have been made by educators
~ from other institutions. - Recent visitors came from:"

/Alma College, Alma, Michigan .
Ashland College, Ashland, Ohio. -
Central Staté University, Wllberf.orce ‘Ohio
Cincinnati Technical College, Cincinnati, Ohio
Edison State College, Pigua, Ohio
Grove City Community College, Grove City, Pennsylvama
Hiram College, Hiram, Ohio v .
Kenyon' College, Gambier, Ohio . _ v
Ohio Northern University, Ada, Oth
Ohio Wesleyan, Delaware, Ohio -
Robert Morris College, 'Pittsburgh, Pennsylvania
Wittenberg University, Springfield, Ohio

\




Outreach

-~

Contact.s by phone were made with: : s

o Houghton College Houghton New York:
Momingside College; Sioux City, Iowa
West Virginia Wesleyan University, Buckhannon West Vn'glma
lemmgton College Wilmington, Ohio

, Denison provides a port to the timesharing computer for the
Granville High School. In the past, Denison faculty have presented mini-
courses on computmg to students from eleven county ‘high schools

29 )

27




Plans and” Goals

Denxson Computer Center s Five Year Plan outlines the followrng goals:

1. Acqulre the necessary equipment and personnel to support
normal increases in computing volume as.well as provide a reasonable
increment in the quality of computing.

, 2. Sustain present levels of. support for administrative efforts
and enlarge the range of these activities.

3. Expand the consulting services offered to students and
faculty, and develop the maintenance of systems resources in an effective
manner. :

. 4.  Assist current faculty in developmg computer skills via
workshops or other mechanisms. -

5. -Provide access to a wider range of apphcatxons and systems
software for all users.

' 6. Disperse computmg facnhtles into the student living environ-
ment in order that computer use may become “natural” to their lives.

7. Support real-time processmg as well as other specxal-
purpose computing.

8.+ Provide limited access to remote networks, to allow faculty
- .to explore the validity of programs available at other- institutions.

In order to achieve these objectives, the following are needed:

1. A larger central computer with short turnaround time to
handle more jobs simultaneously.

2. . A small separate computer for real time computing and
Mathematical Sciences laboratories.

3. New clusters of termmals and loaner termmals to encourage N

faculty software development.

" Additional graphics capabxhtles and document reader.

Additional capacity for mass storage.

Language processors for APL, SNOBOL, and PL/1.

Additional applications software such as SPSS. : -

Allocation of additional space to house terminal clusters. <
|
|
\
|
|

LR

An additional programmer to support academic users.
10.. Improvement in the computer literacy of faculty through
summer workshops. [Optimum arrangement would be one month each
summer for three summers; thns plan envnsnons mvolvement by one-third
of ‘the faculty.]




O

ERIC

Aruitoxt provided by Eric:

- lessons Learned

In what ways might administrators from similar institutions benefit
from learning about Denison’s experience? Dr. Gordon Galloway, Pro-
fessor of Chemistry and Assistant to the Director of the Computer Center,
has this to say:. v

It ceems to us that administrators from other similar institutions
might benefit from Denison’s experience in three general ways:
(a) that in the long run, the out-right purchase of com-
- puter hardware, coupled with a vigorous attempt to
replace and upgrade where possible, is a-good invest-
" ‘'ment in the health of a college;
~ (b) that employing student programmers and allowing
' them significant responsibility in the area of non-
confidential administrative needs, is both prudent
, and economical; and : : :
' (¢) that continual support for faculty (for instance, in
the form of summer grants, or by providing
released time where possible), as they seek to
improve their computer literacy, is in the best
interest of the institution. .

In what ways might faculty from similar institutions benefit from
learning about the Denison experience? ' oo

Perhaps the most significant way in which faculty from similar
institutions may benefit from a study of our own is to become
aware. ol the diversity and the extent of our computer opera-
tions, and to discover what steps are being taken to imprqve
the computer-literacy of students and faculty. The computer

“ has affected ‘the nature and quality of education at Denison
as well as the efficiency of the administrative operations.

31 ‘ 29




Contacts

'

One way to learri from the Denison experience is to comm(‘n‘i"cate
directly with the Director of the Computer Center, or others who have |
been involved in academic comf%tmg According to Dr. Gordon Galloway, o
“We. would be delighted to allow others to beneflt from our expenence .
and we welcome inquiries about our program.” . |
The following is a list of individuals at Denison who. use the com-
puter most regularly and may be contacted regarding their academic com-
- " puting activities. In addition, the individuals cited in the Documents
- section may also be contacted

‘ Nnﬂ _ Department i
| Bartlett, Dr. Robin L. Economics
‘ Biselow, Dr. Bruce E. History/Simulation
Bishop, Dr. William J. Political Science : "
% Brisbin, Dr. Richard A. Jr. , *  Political Science '
Buell, Dr. Emmett H. . Political Science
Burkett, Dr. Tommy R. English '
Cameron, Dr. James S. Mathematical Sciences "
" Cash, Dr. Annette G. S Modern Languages (Spanish) |
DeGray, Dr. Ronald Mathematical Sciences }
Evans, Dr. Thomas A. ' " Chemistry |
Fletcher, Dr. Daniel O. - Economics
- Galloway, Dr. Gordon L. - Chemistry /Computer Ctr.
Gilbert, Dr. George L. . Chemistry
Grant, Dr. Roderick M. Physics
- Jalbert, Dr. Jeffery S. Physics/Computer Ctr.
' Karian, Dr. Zaven A. -  Mathematical Sciences , .
King, Dr. Paul G. Economics '
Klatt, Dr. Kenneth P. Biology |
- Larson, Dr. Lee E, r  Physics |
Malcuit, Dr. Robert J. Geology/Geography ‘ |
Mickelson, Dr. Michael E. Physics

Prentice, Dr. W. Neil ~ Mathematical Sciences \




Contacts

~~ Name '

. Rice, Dr. Thomas J.
Snyder, Dr. Rita E. -
Sterrett, Dr. Andrew

. Straumanis, Dr. Joan ' '

Thios, Dr. Samuel J.
Toplin, Aida’

Winters, Dr. Ronald R.

v

 Department
Sociology/Anthropology

" Psychology

Dean of College
Philosophy

Psychology A
Modern Languages (Spanish)
Physics

3
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Lo Casé Stuj
yv, | y

The following educational institutions have been ted to participate
as Case Studies in Academic Computing.

The persons to contact regarding academic computmg at the Case
Study institutions are identified in the Academic Computing Directory
published by HumRRO. . -

North Salem High School, Salem, Oregon )

George Washington High School, Denver, Colorado ' .
Lincoln High School, Bloomington, Minnesota .
Ridgewood High School, Ridgewoed, New Jersey

Riverdale Country School, Bronx, New York

Huntington Beach Union High School District, Huntington Beach, California B
Alexis |. DuPont School District, Greenville, Delaware

Chicago Public Schools, Chicago, lllinois o

Dallas Independent School District, Dallas, Texas - : ' ¢
Lawrence Hall of Sgience, Berkeley, California "

William Rainey Harper Community College, Palatine, Ilfinois

Golden West Community College, Huntington Beach, California

United States Naval Academy, Annapolis, Maryland

Worcester Polytechnic Institute, Worcester, Massachusetts

Denison University, Granville, Ohio

Evergreen State College, Olympia, Washington

Jackeon State University, Jackson Mississippi

Mankato State University, "Mankato, Minnesota -

Rutgers, The State Umvers:ty, Pistataway, New Jersey

University of Delaware, Newark, Delaware : BTN
University of Texas, Austin, Texas ’
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Aruitoxt provided by Eic:

Exemplar Institutions
a . ' . ' . N
Educntnpnal institutions identified here are pm'tlcipntmg in the study,
‘“Exemplary Institutions in Academic Computing.” These institutions
have been selected as E'xemplars in'one or more Categories of Excellence,
on the basis of written responses to a series of questionnaires prepared by
the Human Resources Research Organization.
Individuals to contact regarding academic computing at the Examplnr
institutions, may be found in the Academic Computing Directory published
by HumRRO:

Pl

\CATEGORY 1: STUDENT ACCOMPLISHMENTS

Collogon and Umvomlwu With Student Enrolimont Ovor @ ,000 FTE

Unwversity of Callf()mm lrvine {CA} University of Pittsburgh (PA]
University of Akron (OH) University of Texas, Austin {TX)

\

’ Lo

. Caolicges and Universitios With Studant Enrolimont Under 6,000 FTE

University 6f D C . Van Ness Worcester Polytechnic Institute {MA)

Grinnell College {10) ) Bannatt College (NC)
Tiamylvamp wersity ((KY) i © Denison University (OH)
US Naval Acadeny (MDj ‘ @ Evergraen State College (WA)
. . v \
Commumnity Colloges
Gavilan College {CA) Wilham Ramney Harpar Collegs (1L)
Goldzn West Cotlege (CAI Burlington County College (NJ)

)
Elomontary and Socondary Scheols

cofge Washington HS (CO) Riverdale Country School (NY)
Ballou HS {DC) Belmont HS (OH)
Hull HS (MA) North Salem HS (OR}
Joyner Elementaty School (NC) Sehome HS (WA)

Amherst Central Senior HS [NY)

* Public School Districts

Humlngton Beach USD (CA]) © Memphis City Schools (TN}

Los Nietos ESD (CA) Dallas ISD {TX)

Montgomery County PS {MD) Richardson 1SD (TX)

School District of Kansas City (MO} Jordan SO (UT)

Syosset Central SD (NY] Farfax PS (VA)

Woodridge PS (OH) - , Highhine SD {WA) ’
‘).
20
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; Exemplar Institutions '
Pubhic Acces
-
Cagutal Area Carcer Cgnter (M)
- » .
CATEGORY 2: INSTITUTION ACCOMPLISHMENTS
Colleges ond Universites With Studont Enrcliment Over 6,000 FTE
Now York Institute of Tochnology (NY) Unwvarsity of Texas, Austn (TX)
Unversity ol Prttsburgh (PA) - :
[ ;‘ Cofloges and Univorsitios With Student Enraiiment Under 6,000 FTE,
- . ]
Tointy College {CT) v Trinity University {TX) e .
University of Teanessee¢, Chattanoogs {TN) Carnogie Malion (PA) ,
. , - .
Commumity Colloges
. ‘ .
Golden West College (CA)
Elomantary ond Sccondory Schools
Ballou HS (DC) . . Lincols HS (MN]
Garden 'Crty HS (KS) . T
Y
. ) Pubtic .School Districts,
Huntington Beach USD (CAI : Albuquarquie PS (NM]
Atlanta PS {GA1 . Jamesvilie DpWitt CSD (NY)
Chicago PS (Il ] ‘ - .
. N |
* CATEGORY 3: SPECTRUM OF COMPUTER APPLICATIONS TO
LEARNING AND TEACHING
Collogos and Univarsitios vnth Studont Emoilmnm-Ovov 6,000 FTE
. - .
Aubuitn University (ALY . Rutgers Unwvetsity (NJ)
Cahfornia State at Fresno (CA) ’ Ohio Stota University: {OH] ! - |
Stanford University {CA) University of Pittsburgh [PA) : |
University of Cotorada, Boulder (CO) . University of Texas, Austin {TX) R
Univeruty of Delaware (DE) Unrversity of Texas, &l Paso (TX)
Southerd Univarsity and AGM College {(LA) Western Wasfiington University (WA)
Mankatg State University (MN] University of Wisconsin, LaCrosse (WH)

O

Aruitoxt provided by Eic:
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Exemplar Institutions

- Colleges and Uh-iversities With Stuﬂent' Enroliment Under 6,000 FTE

Colorado School of*Mines {CO)
Faufﬁe)d University (CT)
. Trinity’ Co)lege (CT) .
Co AndBrson College {IN) -~ o
’ Grinnell Cotlege (10}
Emporia State University (KS)
e ‘ U.S. Naval Ac-ad-er'ny (MD)
- Carleton’College (MN)
L Northern Montana College (MT)
" Worcester Polytechnic Institute {MA)

-Hamu)ton/Knrk!and College (NY). ST
Bennett College (NC) o : B

) University.of North Carolina, Asheville (NC)
Denison University (OH) L : R
Bucknell Untvefsny {PA) . Ce
University of Tennessee Chattanooga (TN}
University 'of Tenpessee, Martin (TN} -

; Trinity University(TX)

Everg;een State College (WA)
Umversnty W:sconsm Superior (Wl)

Dartmouth Coitege (NH) ) a
v ! + : e - S
’ . B
o _ * Community Colleges
) A Golden West Co)lege (CA) " Btoome County CC (NY)
L A : Wl)ham Rainey Harper Coliege (iL) Roane State CC (TN)
' St. Louis CC, Florissant Valley (M_Q) S e » I
i D e : - Elementary and S,e_condlry.Sc‘!tools : B R
* George Washingtoh-HS {CO) , - ‘Commack HS South (NY)
. Garden City HS (KS) " Jericho HS (NY) :
Lincaln HS (MN) Joyner Elementa'r)/ School (NC) -
o L Mapte Lake HS (MN) West Cary-Jr. HS (NC)
R Ridgewood HS: (NJ) Betmont-HS (OH) _
‘ ) + - Teaneck HS {NJ) 7 Catlin Gabe) Schoal (OR}) c.
| ¢ - ' o " Y ’ .
: ) Pubhc §chool Districts . B
| _Huntington Beach USD-{CA) Wichita P$" (KS) \ .
) , " Pdlo Ato SD (CA) ' Jamesville-DeWitt CSD (NY} h * .
) San Francvsco Wnified SD {CAJ Dallas 1SD- (TX} | ' - .
| Chieaga Public Schools au . C -7 C
N ' . M . ' - }’ .
) / ’ CATEGOR,Y 4: COMPUTER LITERACY PROGRAMS FOR oo ,
| 4 STUDENTS, FACULTY OR COMMUNITY, P
Col)!’ges'ind Universities With Student Enroliment Over 6,00Q"FTE :
. . - . ‘: B ‘{3 ’
; Auburn University (AL) . New York institute of Technology (N'Y) T,
. .' . University of Calitornia, San Diego (CA) University of Texas Austin (TX) - . 2
Mankatq State Unnverstty (MN) N University of Texas El Paso (TX) o
. Rutgers Unuversny (NJ) - . "7 University of Wlscqnsnn, LaCrosse (Wi} - S ot
] Unnversny of iitinais, Urbana (1L} : ' ) ) ‘
s ‘H’ - - 4 o i ) K
o 40
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ERIC

Aruitoxt provided by Eic:

Exemplar ‘Institutions

]

"-Gelleges “and Universities Wuth Student Emollment Under 6, 000 FTE

Colorado School of Mines (CO)
Fairfield Umversuy (CT)
Grinne|l College {i0)

U.S. Naval Academy (MDY

‘Carleton College (MN)

Northern Montaria Coliege (MT)
Dartmouth Coliege {NH)

- Bennett College (NC).
. <

" Gavilan College (CA)

George Washington HS (CO)
St, Patrick HS (IL)
Lincoln"HS (MN}

Maple Lake HS (MN)

Huntington ﬂeach USD (CA)
Palo ‘Alto 'USD (CA)

San Jose USD (CA)

Alexis |, DuPont (DE)
Montgomery County PS (MD)
Albuguerque PS {NM) ’

\

Lawrence Hall of Science (CA)

N

Denison. University (OH) - T

[
.

! .Cameron _Unlversny {0K)
Bucknell University (PA)
Moravian College (PA)

Trinity Umversuy (TX) -
Evergreen State College (WA)

Commumty Colleges
Mercer County CcC (NJ)

v !

Elementary and S dary School

North Salem HS (OR)

Teaneck HS (NJ) ) _
Amherst Central Senior HS (NY) =
Riverdale Country ‘School {NY)

. Public School Districts

v

s N. Syracyse Central SD (NY)

. DaMtas ISD (TX)
) Richardson ISD (TX)
. Fairfax County PS (VA)

Highline SD (WA)

Public Access

University of Tennessee, Chauanooga (TN)

<.

CATEGORY 5: COMPUTER”SCI‘ENCE OR DATA PROCESSING CURRICULA -,

Colleges and Universities With Student Envoliment Over 6,000 FTE .

.Californja Polytechnic State University; $

San-Luis Obispo (CA)

*Mankato State University (MN)
Western Washington University (WA}
University of Colorado Boulder (CO)

Rutgers University (NJ)

Ohio State University {OH)

University of Texas, Austin {TX)
University of Wisconsin, LaCrosse (W1}

o
i




ERIC

Aruitoxt provided by Eic:

: George Washington HS {CO)

Extmplar Institutions

t

Colleges and Umvevsmes With Student Enroliment Under 6,000 FTE\

Anderson College (IN)
U.S. Naval Academy (MD)
Worcester Polytechnic Instiwte (MA)

-

" University ol North Carolina, Wllmmqton {NC)

1
N

. - .

Wilham Rainey Harper College (1L}~

St. Louis Community College, Florissant Vailey (MO)

Burlington County College {NJ)

Elenlnmavv' and‘ Secondary Schools

'

Ballou. HS {DC)

Hull HS (MA)
Belmont HS {OH)

N. Salem HS {OR)
Ridgewood HS {NJ) .

Jetterson County PS (CO_)
Alexis I, DuPont SD {DE)
Atlanta PS (GA)
Chicago PS (IL)

CATEGORY' 6: OUTRE_ACH‘TO COMMUNITY AND OTHER INSTITUTIONS

- ~

California State‘ Fresno (CA) v
University of California, Irvine {CA}
University of IHinois, Urbana {1L)
Mankato State University {MN)
Jackson State University {MS)
University of North Dakota {ND)

>

N

B . . Public School Distvlcts . 4 - _ J

State Umverslty of New York, Plansburgh {NY)

'Bucknell Umve(sny {PA) -
Carnegie-Mellon (PA) _ !

Commumty Colleges ’ 3

et

Mercer County College (NJ)
Roane State Community College (TN}

g

.« Teaheck HS (NJ)

Amsterdam HS (NY)

" Commack HS South (NY)

Riverdale Country Schoot (NY)
Sehome HS (WA)

[

- . 4

Albuquerque PS (NM) - L R
Churchill Area SD (PA) ! : -

Dallas 1SD (TX) )
Fairfax County PS {(VA) - "

L4 A

Colleges and Universities With swden}’ Enroltment Over 6,000 FTE

University of Akron {OH) , L
Ohio State University (OH) . -
University of Pittsburgh (PA)

~ University of Texas, Austin {TXx) . : .

Western Washington University (WA)
University of Wisconsin, LaCrosse (Wt)

i
»

*




. Exemplar Institutions

. A7
Fairfieid University (CT)
LeWwis University {IL)
Grinnell College {10}

U.S. Naval Academy (MD)

Worcester Polytechnic Institute (MA)

. Northern Montana College (MT)
Dartmouth College {NH)

1

Marlcopd Community Cullege District (AZ)

Gavilan College (CA)
Golden West College {CA)

L Elementary and Secondary Schools

George Washington HS (CO)
Canterbury School (CT)
Ballou HS (DC)

St. Patrick HS (IL),

Hull HS (MA)

*

Huntington Beach USD (CA} |

Los Nietos ESD {CA)

San Frapcisco Unified SD (CA}
Jetferson County PS {CO}*

Alexia |, DuPont SD (DE)

School District of Kansas City (MO}

Lawrence Hall of Science (CA)

ERIC

Aruitoxt provided by Eic:

" Colleges anld Universities With. Student Enroilment Under 6,000 FTE

Ridgewood HS (NJ) <

. . R . . -

Unlvérsu\'/ of North Carolina, Asheville {NC)

-Denison University (OH)

Bucknell University (PA) )

University of Tennessee, Chattanooga (TN)

LS Rice University {TX} ' ’
Evergreen State College (WA)

.

Commuhitv Colieges .

Burlington County College (NJ)
) ) Mercer County Community College (NJ)
. ) Roane State Community College (TN

Riverdale Country School (NY)

Belmont HS (OH)

Catlin Gabel (OR)

Upper St, Clair HS (PA)} -
Sehome HS (WA)

Public School Districts

Wayne Township PSD {NJ)
“Jamesville-DeWitt CSD (NY)

K Churchill Area SD (PA)’
Dallas I1SD (TX)

J»Fairfax County PS {VA) - .

Public Access ' ) .

’

Capi@l Area Career Center (Mt)




SR —— Foreword

This book was prepared by the Human Resources Research Organiza-
tion and supported by the National Science Foundation Science Education
Directorate, Grant Number SED-76-15399. Dr. Robert J. Seidel, Director
of HumnRRO’s Eastern Division in Alexandria, Virginia, is Principal Investi- -
gator for the project, and Ms. Beverly Hunter is co-Principal Investigator.
Any opinions, findings, and conclusions or recommendations expressed in
this book are those of the authors and do not necessarily reflect the views
of the National Science Foundation.

Dr. Gordon Galloway, Professor of Chemistry and Assistant Director
of the Denison Computer Center, gathered the information_ on Denison’s
academic computmg that is described in this book. -




