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II.

GLASSBORO STATE COLLEGE
Glassboro, New Jersey

Department of Mathematics

Identification of the Proposal

A-‘

B.

C.

Title: Concentration in Computer Science
Sponsor: Jack Cimprich, Department of Mathematics

Administrative Responsibility: Dr. John Sooy, Chairman, Mathematics

Essence of the Concentration

A'

B.

F.

Pvpe of Concentration: This concentration is primarily instructional.

Scope and Size of Concentration: It is estimated that spproximately
twenty-Tive students each year will avail themselves of this concen-
tration ( with approximately ten gradusting in 1978 and going uo to
twenty-Tive by 1981).

Curricular Pattern: This concentration will be supervised by the
Department of Mathemetics and is designed to be incorporated into
the College's recognition of various undergraduate concentrations.

Degree Avarded: No special degree is awarded; however, completion of
the concentration should be noted on the graduate's transcript.

Basic Need for the Concentration: Computer science deals with the data
structures, problem-solving techniques, programming 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 people to work in computer-related positions.
The number of our graduates who find employment as computer professionals
has been increasing. This is particularly dramatic when compared with
the worsening job market for teachers and other occupations. This

need is emphasized by a recent survey of the Mathematics Department's
graduates which shows that 75% would have taken more computer courses
had they been offered and that 25% 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 taught ( cf. Appendix B for course descriptions).
In fect, There are presently fifteen to twenty students in each of the
advanced courses required by the concentration which is significant
considering that these courses are not required by any other program.

Eligibility: Any student may take this concentration.
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Details of the Concentration

A. Concentration Goals:

Concentration Objectives:

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,
programming or systems work.

Upon completion of the Computer Science

Concentration, a student should be able to:

Qetermine the feasibility of computerizing a specific application,
2. for a given job, design an algorithm in flowchart form consisting

Structure and Orgenizeation:

of computer executable operations and the proper ordering among them,
choose the best programming language and data structures to use for
8 desired task to be put on a computer,

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

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

interface a program with the operating system software of a typical
large~scale computer using the eppropriate job control language
statements,

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

encounter a new compuler system and master its differences in a
reasonably short amount of tine,

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

( 18~21 credits )

Required Courses: (the first is a prerequisite 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.
0704.322 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.
Elementery Statistics 1 3 S.H.

1702.100



Note: Students interested in the Computer Science Ccncentration 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 topics studied by the student. This integration occurs
under faculty supervision and interaction while the student holds
employnent in the field.

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

D. Resource Utilizaticn: Mony 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 effort by having this entered on their transcript.

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

In general, fulfilling the requirements for a teaching certificate

may make it difficult for those students to find time for this
concentration. However, because of the growing demand for tcachers
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. Evalvation: The type of employment a graduate obtains after electing
the Computer Concentration will be surveyed end evaluated on a
continuing basis.

IV. Consultation:

1. The Mathematics Department Curriculum Committee.

2. The report "Cuuriculwn 68 - Recommendations for Academic Programs
in Computer Science', Comm. of the ACHM, March 1068.

3. "A Computer Science Course Program for Small Colleges", Comm. of
the ACM, March 1973.

k. "Data Processing and Computer Science Graduates', SIGSCE Bulletin,
February 1975.

5, "the Computing Professicn and the Curriculun", Proceedings of Second
Annual ii.J. Conference on Use of Computers in liigher Pducation, 1975.

6. Catalog descriptions of elevern H.J. Colleges.

T Recent lath Department survey of 300 graduates to deternine

intercst and need of computer offerings.



APPENDIX A

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

Similar to our
Course numbered: Computer Science Course Offerings
!

Comp. Scl. 1931 Computer Arithmetic Algorithms (3) Staff
Historical deveicpment of computers, components of e'ectronic data processing equipment,
flow charting, programming, keypunching, and venfying anthmetic algonthms for electionic
digital processing, debugaing and anaiysis of resuits related to processed algorthms. This
course is designed specificaily for non-mathematics maors. Laboratory facities aliow for a
maximum of 25 students per section.

Comp. Sci. 1932 Principles and Procedures of Electronic Data

Processing (3) Arnow, Deavours
Fundamental prnciples and procedures of electronic data processing include. historical
deveiopment of electronic machines, punched card data processing, machine language
coding, systems analysis and procedure, flow charts, utiization of coded-data represerita-
tion for arithmetic and contro! units, and programming scientific and sequential information
for various kinds of electronic machines

Prerequisite: Comp. Sci. 1931 or 3993.

Comp. Sci. 3900 Digitai Computer Circuit Principles (4) Jahn, Silano
The theory and appiication of switching circuils, eleclronic devices as legic elernents, and
the arrangement of these eiements In digital computer systems

Prerequisite: Phys. 3393, | £ 3503 or permission of the instructor.

)}f‘ Math. 3941 Numerical Analysis (3) Garb
1701. 332 Basic operations of numerncal computation related 1o aspects of elementary mathematical
operations, approyimation and exact data, interpolitien. crror analysis, recursion formulas,
sequences and senes, quadiature, linear and non-linear equations, numerncal differentia-
tion, and ordinary differential equations The impact of computers. both electronic and man-
ual, from the standpomt of efficiency, accuracy, and suttability to processing problems for
solution sels.
Prerequisite or corequisite. Math. 3451, Comp. Sci. 3993 recommended.

Math. 3942 Numerical Calculus (3) - Garb, Giegerich
Developing computer algorithms for the solution to numencal calculations, error analysis,
polynomial approxinations, composite nitegration formulas, quadrature, Newton's Method,
Bisection method, hnear systam of equations, soluton of non-inear equations, and numer-
cal solution of ordnary d.fferential equations Computatonal aspect of problems processed
via the computer applying an adapiabie machine —- onented language.

Prerequisite Math 3941 and Comp. Sei. 3893 tMay be taken with Comp. Sci. 3994. Math
2275 and 3215 recommended.

0701.102 % Comp. Sci. 3393 Computer Programming 1 (3) Statf
Concepts of functions and algonthms n wnting and key-punching programs processed on
an electronic digita computer. Flow-charting single-loon and nested loop processes: arth-
melc processed, fixed-point, and fiosting-pont anthmatic and non-numenc values, iteration
and appro¥imations; and non-nurmerc repetitve processes as applied 1o numerous types of
elementary mathematical problems.

Prerequisite or corequisite: Math 3941,

Comp. Sci. 3394 Computer Programming Il (3) Staff
Doutle precision, complex, and jogrcal values, predefined ang written subroutines,
n-dimensional arrays, subprograms, numenc, logical aiphamenc, Meral and Blank data,
mixed mode. wrdexing. and optimized programs utiized 1in more intricate mathematical
probierms

Prerequisite. Cornp. Sci. 3993
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APPENDIX A -~ continued

Catalog Description of Courses Offered at Kean College - continued.

- ; : 1.
(Those marked with an asterisk are very similar to courses in this proposal.)

Similar to our
Course numbered:

Comp. Sci. 4900 Elements of Systems Programming (3) Garb
Computer structure, me chine languages. speciticalions of registers, instruction codes, struc-
ture of assemblers, syrmbol tables for siructures and techmques, macro operators, data-fow
circuits, Input:output contra!, ana selcoted arpiicatons

Prerequisites Comp. Sci 3994 angd 4995 recommendaed

% ~Comp. Sci. 4910 Computer Programming l.anguages (3) Garb OTO& 315

%

V)

A study of charactenstics of programming languages a~d classitications machine,
procedure-oriented, numercal, scientfic, business ga'a pracessing. string and list gram-
mars, multipurpese. control and basic compier methods

Prerequisite: Comp. Sai 4395,

Comp. Sci. 4920 Compiler Construction (3) Santamauro
Techniques in analysis of a source ‘anquage and the generation of an object code, construc-
tion aspects of a compiler, as well as Frogiamiming applicatons to compricr design
Prerequisite: Comp. Scr 4900 or 4975 or permussion of e instructor

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

A survey of macthines and devices utihzea to cormmunicate with and retrieve nformation from

a computer.

Prercquisite: Comp. Sci. 3994

Comp. Sci. 4940 Data Structures (3) Garb

Representation of information as nsice and outside dali 1o a computer, stacks. lists and 070)4 . 322
strings, storage of arrays ana orthogonal lists, trec stiuciures, storage systems and afloca-

tions, sorling, symba! tables, searching and applications that Hustrate computer sterage of

information utilized in soving problems

Prerequisites: Comp. Sci. 3994 and 4995, Math. 4800 and Comp. Sei 4990 recommended.

Comp. Sci. 4950 Computer Operating Systems (3) Staff
Anintroduction 10 basic cormputer eiements and logic design techniques employed in com-
puter systems organization

Prerequisite: Comnp. Sci. 2934 and 4995

Comp. Sci. 4960 Large-Scale Information Processing Systems (3) Staff
Computers, data Commuricstion systems and networks utiredn establishing a large in-
formation processing syatern. Computer centers, infornition reteval, real-time and time-
sharing. Objectives of Systems and ther design, the establishiment of programs and proce-
dures and the testing and ¢peration of all COmponents In the nteqraled systerns.

Prerequisites: Comp Ser. 4030 and 4850 or permiszion of instructor

Conup. Sci. 4365 Problem Analysis and Solutions (3) Staff
Identification and ana'yus of scientific, business and/or research oriented probiems. Se-
quential organization of computer onented algonthins for efficient procedures involving
minimization of conpuier tine

Prerequisite: Conip Sei 3994

Comp. Sci. 4950 Special Topics in Computer Science (3) Staff
Research study of areas i computer scrence mfiuenced ty contermporary developments as
well as interests and necas of sludents muonng in computer science. A maximum of nine
semester hours may be taben in this area towards major electives

Prerequisite. Permisaion of ingtiuctor

Comp. Sci. 4995 Computer Assembler Language (3) ’ Garb o'{ob,,goh
Basic principles of an assembler languaae for the computer comprise Input’output instruc-
tions, the object program, anthmete, machine larquage fermat, eftective address, instruc-
tion statements, ndexing, subroutines and disk storage techniques

Prerequisite or corequisite. Cornp. Sei 3934
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APPENDIX B

Catalog Descriptions of Required Courses in this Provosal:

0709 COMPUTER & INFORMATION SERVICES
0701 Cemputer 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 problems, and the FORTRAN programming language
and to provide actual experience in using a computer for solving mathematical
problems.

0704 Computer Programming

6704.204
Computers and Programming

{Prerequisite: 6701.192)
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, addrassing 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.

0704.315
Programming Languages

(Prereguisite: 070 1.204) :
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 ecach
of the languages covered.

0704.322
Computer Data Structures and Algorithms

(Prere quisiies: 6701,102)
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). .

0759.350 3-6S.H.

Computer Ficld Experience

(Prerequisites: 0704.6204, 0704.315, and permission of instructor)
students will investigate off-campus computer centers in industry to study program-
ming, operations, and systems. Reports will be required and experiences shared during
on-campus seminars. Students must obtain the computer field expericnce supervisor’s

approval before signing up.



