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The Concentration in Computer Science has been approved by the Curriculum
Committee, the appropriate Dean and the President. The structure and organization
of the Concentration is as follows:

18 - 21 Credits

Required Courses: (the first is a prerequisite for ail the others)

0701.102 1Intro to Computer Science 3 S.H.
-0704.204 Computers and Programming 3 S.H.
0704.315 Programming Languages 3 S.H.
0704.322 -Computer Data Structures & Algorithms 3 S.H.
0799.300 Computer Field Experiences 3-6 S.H.
Also, one of the following must be selected:

1707.322 Numerical Analysis 3 S.H
1701.210 Linear Algebra 3 S.H
1702.360 Intro to Prob. and Stat. I 3 S.H
1702.100 Elementary Statistics I 3 S.H

The Concentration is approved for implementation Fall, 1977.

LJB/bos

cc: Deans
Registrar
Departments

Community Relations
Faculty Senate
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ivern for thoss nos ALoctin T, o weannedd
will nave sone irract. Prospect.vs teaChers, for ;
enter their careers nmore aware ol the relevence and imporiaace of
~athematics as a practical subect.

Proyram Oblectives:

1. ''o puide math malsrs, interestos 1o mon-teonchin
into those courses which will & .equately prepsse

such careers.

5. To increase the student's euliity to applr various flelds
of mathematics .n the analysis and evaluation of contenmp:
orary problems in the physical, biological and social
gciences.

3. To stimulate »tudents to acgquirs more mothenaticu. outurlly
and to appreciate the relevant nnd dynamic cheracter of
rodern mathematics and its uses.

L. Yo inform prospective students of & very important clrection
their mathenmatics education could teke at Glassboro State
College.

Structure and Organization

T™his concentration is designed to fit into the Auts sid Doicnce
___Degree Model for 'lathematics .‘ajors.

1. Apggied Mathematics Concentration

1701.130 Calculus I
1701.131 Calculus II
1701.230 Cslculus ITI
1701.330 Intermediate Analysis
1701.340 Modern Algebra I
1701.210 Linear Algebra
0701.102 Intro. to Computer Science
1702.360 Prob. and Statistics I
1701.353 Differential Equations
1701.332 Numerical Anelysis

v 1703.400 Applications of Mathematics
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and at least orgof the following:

1701.430 Ccplex Analysis
,1702.361 Prob. and Statistics II

1902.315 Analytical Mechanics

1902.425 Mathematical Physics
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2. General Education under the Arts & Science Model:

Students interested in the appiied Matn Concentrativu will

be already advised that in fulfilling the 35 hours of
Fundamental Studies, they should not overload courses in



II.

GLASSRBORO STATE COLLEGE
Glassboro, New Jersey

Department of Mathematics

Identification of the Proposal

A.

Title: Concentration in Computer Science

B. Sponsor: Jack Cimprich, Department of Mathematics

C.

Administrative Responsibility: Dr. John Sooy, Chairman, Mathematics

Essence of the Concentration

A.

B.

F.

Type of Concentration: This concentration is primarily instructional.

Scope and Size of Concentration: It is estimated that approximately

twenty-five siudents each year will avail themselves of this concen~
tration ( with approximately ten graduating in 1978 and going up to
twenty-five by 1901).

Curricular Pattern: This concentration will be supervised by the

Department of Mathematics and is designed to be incorporated into
the College's recognition of various undergraduate concentvrations.

Degree Awarded: No special degree is awarded; however, completion of

the concentration should be noted on the graduate's transcript.

Rasic Need for the Concentration: Computer science desls with the data

structures, problem-solving techniques, progremming languages, and
architecture associated with modern computers. There is an increasing

-demand for computer usage in all areas of our society and, consequently,

an ever~increasing need for peovle Lo work in computer-related positions.
The nunber of our graduates who find ewployment as computer professicnals
has been increasing. This is particularly dramatic when compared with
the worserning job market for teachers and other occupations. This

need is emphasized by a recent survey of the Mathematics Department's
graduates vhich shows that 75% would have taken more computer courses

had they beei offered and that 255 of recent Math Department graduates
have found computer-related employment.

It should be noted that the computer science concentration would require
no additional courses since all the necessary courses are official courses
that are presently being tzusht ( of. Appendix B for ccurse descriptions).
In fact, There are presently fifteen to twenty students in each of the
advenced courses required by the concentration which is significant
considering that these courses are not required by any other program.

Elipgibility: Any student may take this concentration.



III. Details of the Concentration

A. Concentration Goals:

To enhance the student's occupational profile by equipping him or
her with highly marketable skills.

To increase the student's ability to use the computer as a tool

in other disciplines.

To increase the level of computer literacy of our students in
keeping with the increasing importance of computers in our society.
To enable a student to obtain a job in computer operations,
prograemming or systems work.

Concentration Objectives: Upon completion of the Computer Science

Concentration; a student should be able to:

Uetermine the feasibility of computerizing a specific application,
for a given Jjob, design an algorithm in flowchart foru consisting
of computer executable operations and the proper ordering among them,
choose the best programming langusge and data structures to use for
8 desired task to be put on a computer,

construct, test, debug, and docunent a computer program in either

a high-level language (e.g. FORTRAN, COBOL, APL) or in an assembly
or machine language,

interface a program with the operaling system software of a typical
large-scale computer using the appropriate job control langusge
statements,

function equally well in either a batch or time-sharing environment,
evaluale the efficicncy of a particular programming procedure
compared with other alternatives,

encounter a new computer system and master its differences in a
reasonably short amount of time,

command a sufficient vocabulary to communicate with others in the
computer field.

Structure and Organization: ( 18-21 credits )

Required Courscs: (the first is a prercquisite for all the others)

0701.102 Intro to Computer Science 3 S.H.
070k.204 Computers and Programming 3 S.H.
0704.315 Programming Languages 3 S.H.
070Lk.322 Computer Data Structures and Algorithms 3 S.H.
0799.300 Computer Field Experiences 3-6 S.H.
Also, one of the following must be selected:

1701.332 Numerical Analysis 3 S.H.
1701.210 Linear Algebra _ 3 S.H.
1702.360 Intro to Prob. and Stat. I 3 S.H.
1702.100 Elementary Statistics I 3 S.H.



Note: ©Students interested in the Computer Science Concentration will
be strongly advised that in fulfilling their fundamental studies, they
should include courses in physics, statistics, economics, and other
fields where computers play an important role.

It should also be noted that the Computer Field Experiences course
will be the final computer course taken by the student and, as such,
and because of the nature of the course will permit a unification
of all the topies studied by the student. This integration occurs
under faculty suvervision and interaction while the student holds
employment in the field.

C. Concentration Administration: This Concentration will be administered
by the HMathematics Department.

D. Resource Utilization: Many department members have excellent
qualifications to participate in this concentration; and the computer
facilities, library and institutional resources are quite adequate.

E. Program Impact: An immediate impact will be that students presently
taking the courses listed above will be able to receive recognition
for their effori by having this entered on their transcript.

Also, since so many disciplines make use of computers today, a student
electing this concentration will be more valuable in his major field.

In generzl, fulfilling the requircments for a teaching certificate

may make it difficult for those students to find time for this
concentration. However, because of the growing demand for teachers
with some knowledge of the applications of computers, it is anticipated
that many students obtaining certification will take some part of

the concentration.

F. Implementation: As soon as the concentration is approved.

G. Evaluation: The type of employment a graduate obtains after electing
the Computer Concentration will be surveyed and evaluated on a
continuing basis.

IV. Consultation:

1. The Mathematics Department Curriculum Committee.
2. The report "Cuuriculum 68 - Recommendations for Academic Programs
in Computer Science", Comm. of the ACM, March 1968.
3. "A Computer Science Course Program for Small Colleges', Comm. of
the ACH, HMarch 1973.
"Data Processing and Computer Science Graduates', SIGSCE Bulletin,
February 1975.
5. "the Computing Profession and the Curriculim'', Proceedings of Second
Annual N.J. Conference on Use of Computers in ligher Education, 1975.
6. Catalog descriptions of eleven U.J. Colleges.
7. Recent Math Department survey of 300 graduates to determine
interest and need of computer offerings.



APPENDIX A

Catalog Description of Courses offered at Kean College (those marked with
an asterisk are very similar to courses in this proposal)

Similar to our
. P .
Course numbered: Computer Science Course Offerings
. . ! N

Comp. Sci. 1931 Computer Arithmetic Algorithms (3) Siaff
Historical develcpment of computers, comporents of eiectronic data processing equipment,
flow charting, programming. keypunching, and verfying asthrmetic algornthms for electronic
digital processirg, debuqgging and analysts of results refated to processed algorthms. This
course 15 designed specifically for non-mathematics majors. Laboratory facilities allow for a
maximumi of 25 students per section

Comp. Scl. 1932 Principles and Procedures of Electronic Dala

Processing (3) Arnow, Deavours
Fundamentai principles and procedures of electronic dita processing mclude: historical
development of electronic machines, punched-card da‘a processing, machine language
coding. systems analysis and procedure, flow chants, uliization of coded-data representa-
tion for arthmetic and control tnits, and programining scicnufic and sequental inforrmation
for various kinds of electronic mactunes.

Prerequisite Comp. Sci. 1931 or 3993

Comp. Sci. 3900 Digital Computer Circuit Principles (4) Jahn, Silano
The theory and applcation of switching circuits, electronic devices as logic elements, and
the arrancoment of thooe plomant

Prerequisite: Phys. 3393, 1.E 3503 or perrmicsion of the instructor.

3 Math. 3941 Numerical Analysis (3) : Garb
1701. 332 Basic operations of numerical computation related to aspects of elementary mathematical
operations, approxirmation and exaci data, interpolation, ¢rror analysis, recursion formulas,
sequences and senes, quadrature, linear and non-linear equatons, numerncal differentia-
tion, and ordinary chfferential cquations. The impact of computers, Loth eicctronic and man-
val, from the standpomt of elficiency, accuracy, and suitability to processing problemns for
solution sets.
Prerequisite or corequisite: Math. 3451 Comp. Sci. 3393 recormmended
Math. 3342 Numerical Calculus (3) - Garty, Giegerich
Developing computer algonthes for the solution to numierical caleutatons, error analysis,
polynomial approximations, compossie ntegration formulas, quaarature, Nowton's Method,
Bisection method, hinear systen of equations, solution of non-lrear equations, and numeri-
cal solution of ordinary different.al equations Computational aspect of problems processed
via the computer applying an adapiable machine .- oriented fanguage
Prerequisite: Matn 3941 and Comp. Scr. 3993 May be taken with Comp. Sci. 3934, Math
2275 and 3215 recommended

0701. 102 % Comp. Sci. 3993 Computer Programming | (3) Staff
Concepts of functions and a'gonthms e writing and key-punching programs processed on
an electronic digiial computer Flow-charting. single 1oop and nested lsop processes; arnth-
melic processed, ixed-ront, and fouting-pont arthmese and non-nurnmernc values, ieration
and approximiations; and non-numernc repettive processes as applicd 1o numerous types of
elementary mathermatical probiems.

Prerequisite or corequisite: Math. 394 1.

50 glal compuler systems.

Comp. Sci. 3394 Computer Programming Il (3) Staff
Doutle precision, compiex, ard iogical values, predefined and writlen subroutines,
n-dimensional arrays, subprograms, numeric, alpharenc, Mteral and blank data,
mixed mode, ndexing, and oplimized programs utiized in more intncate mathematical
problerns

Prerequisite Comp. Sci. 3993.
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APPENDIX A - continued

Catalog Description of Courses Offered at Kean CollegeA— co?tlzﬁég.)ro osal.)
(Thoqe)marked 5&th an asterisk are very similar to courses in is prop

Similar to our
Course numbered:

Comp. Sci. 4900 Elements of Systems Programming (3) Garb
Cumputer stiucture, machine lanquages, specifications of registers, instruction codes, struc-
ture of assembiers, syinbol tables for structures and techniques, macro operators, Gata-fiow
circuits, inputioutpu! contrcl, and selected apphications.

Prerequisites Comp. Sci 3994 angd 4995 recomrmenaed.

~Comp. Sci. 4510 Computer Programmiing Languages (3) Garb 070)4 . 315
A study of charactenstics of pregramming ianguages and clansitications machine,
procedure-oriented, numerical, scientite, business ga'a processing, string and list gram-
mars, multipurpose, contro! and basic compiict methods
Prerequisite. Comp. Sci. 4935

Comip. Sci. 4920 Compiler Construction {3) Santamauro
Techniquesin analysis ¢f a source ‘ang and the generation of an object code, consiruc-
tion aspects of o compiler, as well as pregramming applications to cormpiler design
Peerequisite: Comp. Sci 4960 o 4995 or perrussion of the instructor

Comp. Sci. 4930 Data Communication Systems (3) Staff

A survey of machines and devices utiizea to communicate with and retrieve information from

a computer.

Prerequisite: Comp. Sci. 3994,

Comip. Sci. 4940 Data Structures (3) Garb

Representatian of information as noide and outside data to a computer, stacks, lists and O’TOI; L322
strings, storage of ¢ rrays and onthiogonal ity troe structures, storage systerms and alloca.

tions, sorting, symbol tat ey, cearchng and applications that Mustrate computer storage ot

information ttilized in solving probilems

Prerequicites Comp. Sci. 3904 and 499

5 Math. 4800 and Comp. Sci 4900 recommended.
Comp. Sci. 4950 Computer Cperating Systems (3) Staff
Anintroduction 1o basic compyter ecements and logic design techniques employed in com.
puter systems orgarization

Prerequisite: Coump. Scil 3994 and 4935

Comp. Scl. 4950 Large-Scale Information Processing Systems (3) Staff
Computers, data commurication systems and notworks uthized in establshing a large 1n
formation processing system. Comnuler centors, mformcition retneval, real-time and time-
sharing. Objectives of systems and ther design, the establishinent of programs and proce-
dures and the testing and cperdation of all COMDLRents N e inteqraied systems.
Prerequisitos Conip. Sei 4930 and 4950 or permission of instructor

Comp. Sci. 4865 Probiem Analysis and Solutions (3) Staff
ldentitication and andaysis of scienttic, Lusiness and/or research onented problems. Se-
quential organization of computer onented algonibins for efficient procedures Invoving
minimizauaon of computor te

Prerequisite Comip. Sci. 3934

Comp. Sci. 4930 Special Yopics in Computer Science (3) Statf
Resecarch study ¢l areas i computor saence nlfuenced by conte Trorary developrents as
well as interests und nocds of Students macing in computer science. A miaximum of nine
semester hours may be taken 1n s area lowards major electives.

Prerequisite: Permission of nstructor

Conp. Sci. 4995 Compurter Assemblor Language (3) ’ Garb O'TO){, . 201{
Basic principles of an assembler Linguage for the computer comprice Input’output instruc-
tions, the object program, anthmec, maching lon irge format, eflectve address, instruc-
tion statements. indexing, subroutines and Jisk slorage techmiques

Prerequisite or corequsite. Comp. Sor 3994
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APPENDIX B

Catalog Descriptions of Required Courses in this Proposal:

0708 COMPUTER & INFORMATION SERVICES
0701 Ccemputier and Information Services, General

0701.102

Introduction to Computer Science

This course is designed to acquaint the student with the logical structure of a computer,
the algorithmic formulation of protlems, and the FORTRAN programming language
and to provide actual experience in using a computer for solving mathematical
problems.

=
(9

0704 Computer Programm

0704.204
Computers and Programming

(Prerequisite: 0761.192)
This course is a continuation of the study of digital computers and programming begun
in Introduction to Computer Science. The topics include computer structure, machine
language, addressing techniques, and the elements of assembly language programming
{e.g. IBM 370-BAL). The student is expected to successfully run five assembly language
programs on the computer. ’

0701315
Prograimming Languages

(Prerequisite: 0701.204) :
Students survey a variety of computer programming languages oriented toward differ-
ent application arcas and an exploration of the basic principles underlying the cor-
responding language processors. Languages covered include FORTRAN, COBOL, APL,

PL/1, BASIC, and LISP. The student will be required to run one or two programs in each
of the languages covered.

0704.322
Computer Data Structures and Algorithms

{Prereguisites: 0701.102)
This is a continuation of Introduction to Computer Science requiring FORTRAN pro-
grams of more realistic complexity. Topics include data structures (strings, lists, graphs,
stacks, trecs) and methods (algorithms) of manipulating data (storage allocation, search-

ing, sorting, and up-dating). .

07%9.360 3-6S.H.

Computer Ficld Experience

{Prerequisites: 0704.6204, 6704315, and permission of instructor)
Students will investigate off-campus computer centers in industry to study program-
ming, operations, ard systems. Reports will be required and experiences shared during
on-campus seminars. Students must obtain the computer field experience supervisor’s

approval before signing up.



0823.362 - PRACTICUM FOR PARAPROFESSIONALS AND AIDES

Catelog Description

This course is designed for students employed as paraprofessionals/aides
in preschool programs or those who wish to prepare for these prsitions.
Emphasis is placed on beginning study of the preschool child and typical
behavior at various stages of development. Students are helped to relate
classroom practices and curriculum contents to the needs of children. The
role and need for short-term and long-term planning is also explored.

0823.363 - ADVANCED PRACTICUM FOR PARAPROFESSTIONALS AND AIDES

Catelog Description

This course extends knowledges and skills developed in 0823.362,
Practicum for Paraprofessicnals and Aides, (which is a prerequisite course).
Increased emphasis is placed on classroom management skills, including a
focus on the paraprofessionals/aides' role in the classroom and early childhood
center. An overview of all segments of the curriculum is included,
emphasizing the role of play and creative experiences in promoting the learning
and development of the young child.
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8. Cataloque Descrintion:

1701.1700
Elementary Algebra

A basic course in mathematics which includes a stud- of
introductory algebra through equations of one and two variables.
This course is appropriate for those students whose mathematical
background is not sufficiently strong for them to enter
INTERMEDIATE ALGEBRA. (Mot Credit for Graduation)



Catalog Description:

0705.542 (Suggested Hegis number)
.Computer Science III -~ Structured Design and Programming Using COBOL

This course prepares the student for proficiency in the COBOL
programming language. The contents include: Structured and modular
programming, top-down design, documentation such as hierarchy charts,
and flow diagrams, table handling, and report preparation. Four or
five projects will be developed completely by the student using Hollerith
cards and an online editor.



o)

Catalog Description

0833.201% Computer Science for Teachers
This course will survey the history of computers, how they work, and
the range of present applications. The course also will explore the
economic, psychological and social significance of computers in
education. Students will study the types of computer-related learning
which are in use or under development. Software, hardware and multi-
media systems will be demonstrated, analyzed and used by the studentd.
While the course is designed primarily for elementary and middle school

teachers, secondary teachers may enroll also.

* Recommended HEGIS number



Catalog Description:

0704.334%*
Advanced Structured Design and Programming using COBCL
(Prerequisites: 0701.102 and 0704.333)

This course prepares the  student for professional proficiency in
the COBOL programming language. The contents include: Structured and
modular programming, top~down design, documentation such as hierarchy
charts and flow diagrams, programming standards, table handling, sorting,
searching, report preparation, character manipulation, sequential files,
IsAaM files, the transaction-master update problem, and report preparation.
If there is time, program linkage will be included. Three or four projects
will be developed completely by the student using both Hollerith cards
and an online editor.

*Suggested Hegis number



6. CATALOG DESCRIPTION:

INSTRUCTIONAL APPLICATIONS OF WORD 3 S.H.
PROCESSING & DATA MANAGEMENT

Prerequisites: Instructional Applications of Computers I
and II or equivalent experience.

Word processing, data base management, and spreadsheet
operations are combined into an integrated system suitable
for educational applications. Students prepare sample
student or personnel information, and enter it into a
microcomputer system for subsequent handling. Applications
include text preparation, maintenance of information files,
and data manipulation including projection simulations.
Current applications software will be used, discussed, and
evaluated.

NR33.

5
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6. CATALOG DESCRIPTION

COMPUTERS AND THE CURRICULUM 3 S.H. N833.510

Prerequisites: Instructional Applications of Computers

This course consists of four major components: The
philosophical and psychological foundation for software
selection and design; procedures for the selection and
development of educational software in the content areas;
implementation and adaptation of educational software; and
evaluation of instructional software.



6. CATALOG DESCRIPTION

INSTRUCTIONAL COMPUTER LANGUAGES: PASCAL AND LOGO 3 S.H. N833.521

Prerequisites: Computer Science I, Introduction to Com-
puter Science, or equivalent experience

This course covers structured programming languages
appropriate for teaching students at the pre-college level.
It also prepares teachers to teach those languages to
students in elementary and secondary schools.



6. CATALOG DESCRIPTION

INSTRUCTIONAL APPLICATIONS OF COMPUTERS: I and II N0833.504
' (1.5 S.H. per quarter course or module) 3 S.H.
N833.5N5

Prerequisites: None

The first half of the course surveys current topics and
issues in computer science education, particularly as it
applies to the K-12 levels. This includes educational,
societal, and administrative implications and the history
of computers and computing. Second half of the course
includes wusing computers and software in the classroom,
hands-on training, and elements of programming in BASIC.



6. CATALOG DESCRIPTION
SEMINAR IN EDUCATIONAL COMPUTING 0827.548 3 S.H.

Prerequisites: Completion of all other course require-
ments for the Post Baccalaureate Cer-
tificate in computers in Education or
permission of the program advisor

Students shall review the issues, research, and the
state of the art in educational computing. They will
develop and carry out an in-depth research project

and prepare a written report on it. Projects are to be
selected from the areas of curriculum evaluation and
development, computer assisted instruction or admin-
istrative applications.



6. CATALOG DESCRIPTION
Advanced BASIC 0704.551] 3 S.H.

Prerequisites: Computer Science I, Introduction to
Computer Science or equivalent
experience.

Beginning with a brief review of elementary BASIC, the
course covers functions, structured programming and
subroutines, files, graphics, matrix operations, system and
library functions, disk operating systems, machine-language
extensions, and applications.



6. CATALOG DESCRIPTION

COMPUTER ASSISTED INSTRUCTION | 3 s.H. 0833.530

Prerequisites: Instructional Applications of Computers
I and II or equivalent experience.

Following a brief review of instructional applications of
computers, this course will permit practicing teachers to
experience ways in which the computer can be used in an
instructional setting. Students will use microcomputers to
develop their own computer assisted instruction (CAI) units
for classroom use. Included will be skills for additional
applications, such as testing, scoring, and class record
keeping.



6. CATALOG DESCRIPTION

USE OF DATA BASE SYSTEMS IN EDUCATION 3 S.H. N333.528

Prerequisites: Instructional Applications of Computers

Students
education
typical
problems.
efficient
responses

I and II

study Data Base Management Systems applied to
and learn to apply a typical system and to solve
educational business management information
Students learn how to produce reports, provide

input data to computer programs and provide
to educational needs.



