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Characteristics of t e Particip ting Institu ions

City Colleges of Chicago, founded in 1911, comprise a

public, urban community college system. They are open-door

educational institutions of higher learning which provide services

needed by individuals and the community.

The City Colleges of Chicago, which are accredited by

the North Central Association of Colleges and Secondary Schools,

offer more than a hundred programs and other learning opportuni-

ties designed for the individual.

Many kinds of students with different motivations and

objectives are blended within the City Colleges of Chicago, :ne

of the largest community colleges in the nation. It has a full-

time faculty cf. 1,100, a student body of 36,000, and has plans

for new campuses to serve the educational needs of 100,000

persons by the late 1970s. Its student body is composed mostly

of residents of the city of Chicago.

In this atm sphere,of learning, four major areas of

educational progress are offered:

1. City Colleges of Chicago provide two years of

higher education which may lead to the Associate in Arts Degree or

Diploma and enable a student to attend a senior institution and

earn additional degrees.

2. City Colleges of_Chicago provide a-student with up

'to two years of specialized education which may lead to an Associate

in Applied Science Degree or Certificate and prepare him for

immediate employment.
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City Colleges of Chicago provide background courses

of study for the student who needs to increase his skills and

knowledge for college work as the initial step in boosting his

educational and employment opportunities.

4. City Colleges of Chicago provide a person with an

opportunity to update and upgrade himself in a program offering

community services and adult and continuing education.

The participating colleges include S utheast College

(2,100 students F.T.E.), Kennedy-King College (2,900 students

F.T.E.), and Amundsen-Mayfair College (2,075 students F.T.E.)

Of the 36 242 total students enrolled in the F41, 1969, semester,

more than half are in the evening programs. Full time equivalency

f 36,242 students is 20,947.

The City Colleges of Chicago are continually striving to

improve their instructional programs. Provision for innovative

opportunities.has been, and will continue to be, provided to CCC

faculty in the attempt to maximize learning. Before the present

NSF grant, the CCC computer in the educational area was used exclusively

for data processing education, e.e., for the training of operators

and programmers. Generally, the only experienced faculty in data

processing were those faculty members teaching data processing courses

to students. Even though experimentation in computer assisted

instruction and problem solving by computer were goals of the City

Colleges of Chicago prior to this NSF grant, significant experience

was non-existent. The desire to utilize the computer in learning led



to our participation with I.I.T. It was felt that this experience

would provide us with the necessary facts upon which to make a

future decision regarding the continuation of this curriculum

development in the City Colleges of Chicago.

Presently there are some 1100 full-time and 120 part-time

faculty members. Project participating faculty members represent

three major academic disciplines: Business, Mathematics, and Physics.

Since it would take several pages to list the number of courses

offered by discipline, we are including a copy of the 1969-1970

Catalog 2f the City Colleges of Chicago which lists courses offored

by academic discipline. As a two-year community college, students

do not seek "majors" or degrees by discipline.
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Yearly Esti ate

3B (1) Teletypewriter ASR 33 (3)

Data Set (3) $4,140

(2) Communication Costs 3,960

Real Cost estimated

Teletypewriter ASR

Data Set 4,140

Communication Costs 3,600

Amundsen/Mayfair 75%*

Kennedy-King 50%*

Southeast 50%*

*The utilization time was considerably less

during the Spring 1970 semester due to the

fact that the 1108 computer was not totally

accessible.
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1

Courses _Serviced by Regional

Computing_ Activity

College Algebra
Calculus
Calculus II
Statiatics
Computer Mathematics

The program library was used exclusively in courses other

than primarily programming courses. One of the primary aims of

using the computer was to allow the stude t a new experience.

This experience cannot be underestimated. Each of the library

prcram s was introduced to coincide with a classroom topic and

was integrated as part of the course.
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IV Curriculum Development

Prior to the initiation of the regional project the department

of mathematics at Southeast College was void of any computer or

calculator concepts. During the past academic year the computer

and the eletric cal ulator have been a part of several courses.

These courses were instructed not only by the participants of the

regional project but also by several other faculty members. Plans

are being made for the next academic year to broaden the areas and

courses involving computer and electric calculators.

Program Library (FORTRAN)

Ordered pairs for linear functions (Y = SX + B)
Ordered pairs for quadratic functions (Y = AX2 + BX + C)
Evaluation of two by two determinants
Evaluation of three by three determinants
Solution of two linear equations with two unknowns
Solution of three linear equations with t ree unknowns
Solution of second degree polynomials (AX + BX + C = 0)

Complete definition of the elements of a triangle given
(1) three sides, (2) any two sides and their included
angle or (3) any combination of two angles and a side
Ordered pairs for parametric equations

Determine the area of a triangle, given three points

Sum of "N" real numbers
Sum and mean of "N" real numbers
Sum, mean, and standard deviation of "N" real numbers
Coefficient of correlation and slope of regression line

for "N" ordered pairs (x, y)

Partial sums and terms of an arithmetic series

Partial sums and terms of a geometric series

Graphing of soffle trigonometric functions

Ordered pairs for trigonometric functions

Ordered pairs for parametric equations

Solution of "N" problems of the distance between two points



V Problem Areas

The non-availability of the computer. The inaccessibility

of teletypes. If these two main obstacles were removed then the

computer and co puter concepts would be able to play an important

and fundamental part in the learning process.

Significant Successes

The development of a starter program library which should

grow and may play a fundamental part in interesting other faculty

members. The stir of interest shown by other faculty members.

The coming use of the City Colleges of Chicago computer in many

new areas. The coming faculty awareness of other electronic devices

or aids in the educational process.

Special Development

The introduction of a computer mathematics course. The

use of computers and electronic calculators in the teaching of

technical and vocational mathematics. The shift of emphasis in

classroom and homework. This is very marked in the study of

statistics.

Noteworthy .Cooperative Activities.

The time and energy spent by the City Colleges of.Chicago

in the attempt to extend to all.eight campuses the ideas and

directions gained by four participating members.
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1

Courses Serviced by Regional

Computing Activity

General Physics 231 - Mechanics and Wave Motion

Physics 235 - Engineering Physics I -
Mechanics and Wave Motion

10
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IV Curriculum Development

Our approach to the use of the co .puter has been on an

overall philosophy that the student should first gain a working

ability in a programming language and the use of the te minal.

Hence the first two laboratory sessions are designed to get the

student personally involved with the programming of two problem

sets and the preparation of punched tapes for tra;Ismission. The

computer output from his tapes is returned to him and he actually

operates independently with only advice and guidance from the instructor

until his programs have successfully run to completion.

The computer interaction for the remainder of the laboratory

sessions then becomes an information processing system for experi-

ments where it is logical to us the computer. Criteria for its

use include not only whether many tedious calculations need to be

made but whether the application has pedagogical value.

The programs presently developed and in use include:

1. Limit - This program is designed to de onstrate, particu-

larly to students wix have not studied calculus, the concept of a

mathematical limit. An arbitrary .function of position and time

is used to show that as the time interval decreases, the numerical

value of the ratio of displacement to time approaches a limiting

value. The der vative- of the function is also taken and compared

to the limiting value.

2. Gravitational Acceleration - This program calculates the

acceleration of a freely falling-body displacement measurements

are made on a tape that has been produced on a conventional spark



timed free fall device. Calculations of the average acceleration in

each interval is performed by the computer and tabulated as well.

The probable error is calculated and a best fit curve of a second

order quadratic equation is made in the least squares sense. The

coefficients of the quadratic equation are printed and compared to

the theoretical values. The experimental and the best fit curves

are then plotted for final comparison, by the student.

3.. Newton's Second Law This program calculates the accelera-

tion of a cart on a track accelerated by a hanging mass. Variations

are made on the hanging mass keeping the total mass constant, As

in the free fall experiment the accelera ions are calculated and

analyzed.

4. Projectile Motion - The program illustrates the motion of

a projectile acted upon by a gravitational force. It provides

values for the velocity and position of a projectile as a function

of time. The student chooses the initial velocity, angle of pro-

jection, time interval between calculationsand the number of

calculations. A listing of the projectile position without gravity

is also provided.

13



V Case Studies, etc.

The biggest problem encountered has been the lesS than fully

operational status of the computer during a large fration of Spring

1970. Whereas in the first (3) weeks in JanuaiT ,V970 we had a

personal record of 113 runs on the computer, cgdy a small fraction

of this was accomplished thereafter due insa large part to problems

with the new computer. The dependable/6peration of the terminal

and the computer is absolutely nece.:.sary to maintain student

confidence as well as increased/faculty participation. This is

probably the key to sucoessAintil the computer input function is

vastly improved by futur technology.



III

1

Cou ses Serviced by Regional

Computing_Activity

Data Pr_cessing 101 - An introduction to
business data processing
offered by Business Dept.



n



Iv

(1)

Business Game - A Business simulation model; Econ. (Macro

and Micro 1), simulations involving G.N.P. and price theory analy sis;

Linear Prog. - solves for optimum solution. All programs above are

in FORTRAN.

In addition, three programs have been developed which require

the student to analyze accounting tr nsactions and process them via

the computer. The computer prints a final trial balance, an analysis

of all student errors, and a grade for the problem. The basic

program will analyze any transaction involving a given chart of

accounts. The "grding" subroutine can be interchanged to coincide

with a change in the transactions. These programs are in IITRAN.

(2)

(3)

Data Processing 101 - 3 sections

Basically programming; programs listed in above were

not used last year.



III

1

Courses Serviced by Regional

Computing Activity

Data Processing 101

Business 141 - Business Math

Business 203 - Cost Accounting

Business 101 - Fundamentals of Accounting

Business 111 - Intro. to Business Management
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IV Curriculum Development

1. Stored programs: Prepared progr ms are being utilized in the

following areas:

Business Mathematics (Business 141)

Programmed package supplies input/output state ents and

problem identification. Student supplies the FORTRAN assignment

statements used for problem-solving. Written in FORTRAN IV.

Cost Accounting

A package for processing job lot costs interlocked with a

general accounting system.

Student input consists of one-line entries each of which

represents his analysis of an accounting transaction. The stored

program, written in COBOL, provides: Schedules of subsidiary

ledgers - A/Receivable, A/Payable, Factory Ledgers, General

Ledger Trial Balance, Job Cost Analysis by Job of jobs in process

at the beginning and end of the accounting period and of jobs

completed. All balances are tested for correct values, errors are

asterisked and correct balances indicated.

Fundamentals of Accounting

A package similar to Cost Accounting, without job cost

analysis.

Business Game

A simulation in which teams represent businesses competing

within an industry and make decisions as to allocation of resources.

Biology

Experimenting with use of FOXRAB, a prey-predator ecology

model demonstrating interaction of population curves.

20



IV 2. Courses utilizing computer facilities (other than for programming

Introduction to Data Processing (Data Proc. 101)

Use limited to two exercises to demonstrate use of stored

data base and to acquaint students with use of teletype terminal

and paper tape as input media.

Business Mathematics (Business 141)

Used as problem solving tool.

Cost Accountin (Business 203)

Used to record and summarize transaction analyses.

Fundamentals of Accounting (Business 101)

Used to record and summarize transaction analyses.

Marketing (Business 231)
Introduction to Business Management (Business 111)

Management teams supply decisions on resource allocation

to achieve some 1 ng-range objective (generally to maximize profits).

Biology 112

Use of ecology model FOXRAB to study population interactions

as variables change.

Relevance of computer use to academic discipline

Business Mathematics

Programming knowledge required of students is limited to

ability to construct a FORTRAN assignment statement. Student

decides what mathematical manipulations are necessary to solve a

particular problem. The computer is utilized as a tool to perform

the mathematical calculations relieving the student of repetitive

tasks and freeing his time for attention to more problem solving

activity.



The packaged program available to the student in this

in this application includes system control instructions and input/

output routines.

Cost Accounting

Job lot cost with interlocking general ledger controls.

An extensive exercise, coordinated with the students'

accounting text, supplies accounting transactions to be analyzed.

The cost accounting has had practice in the recording and

summarizing of business transactions in previous accounting course

work. This computerized application reduces the amount of clerical

work the student performs to record his analysis. Input forms

have been designed to permit recording of the student's decision

in the form of one-line entries consisting of approximately 12

digits.

A stored computer program is utilized to do the recording

and summarizing of transaction. Decision making becomes the task

of the accounting student; the clerical tasks are assigned to the

computer. Preparation of financial statements is left to the

student by this application so that he may learn to handle the

accounting related to the manufacturing type of business. The

accounting student (not the computer programmer, in this case)

needs the practice in preparation of financial statements.

Fundamentals of Accounting

Approach similar to the above utilized. By the time the

student is ready for this-extended exercise- analyzing transactions

coordinated with textbook assignments, he has had an opportunity

to-have mastered the techniques of recording and summarizing



transactions and can now profitably spend more time on the

decisions necessary to transaction analysis. Again, the clerical

tasks are assigned to the computer enabling the student to spend

more time on transaction analysis.

Marketing
Introduction to Business Management

In playing at decision making, in using the Business Game

simulation, the student becomes aware of some of the potential

assistance which can be rendered by the computer in decision-

making. He can begin to realize the need for complete and up-

to-date information which should be the basis for his decision

making. He can also become aware of the limitations of models

and the value of judgment in utilizing what information is

available in the making of decisions. Because of the limitations

of the model and the "make believe" nature of the game, it is

doubtful that skill in decision making is developed.

Biology 112

Use of FOXRAB prey-predator model was in the experimental

stages, -with more extensive use planned for the second semester.

FOXRAB was unavailable on the system during the second semester.

Experimentation to this point has been done primarily by classroom

professors familiarizing themselves with the model and its use

before incorporating this material as part of the regular course

content.

It is the intent of this application to permit students to

analyze the adequacy of the model, to .experiment with changing the

variables (birth rate of the prey, birth rate of the predator,

death from natural causes, etc.) to observe the interaction of the

population curves and to try to make interpretations from the

23



results observed.

It was not possible to utilize this material sufficiently

to evaluate its usefulness nor its acceptance by students.

V Fac lty in various disciplines are becoming aware of the potential

made available through use of the computer. Meaningful classroom

applications cannot develop without handling of two problem areas:

1. Developing of economical, accurate, and rapid

input devices readily available to students.

Readily available access to a computer (via perhaps

terminal communication devices) with a reliable and

fairly rapid turnaround time.

Measurement tools and experimental design used in other

classroom situations to measure learning can be applied to this area

(i.e. , control class vs. experimental class). Cannot be meaningful

until access becomes routine.
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