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Twc rroklem-solving TIBM 1130 computers

were installed in twc New Orleans high schcols fcr a
prcject designed tc enrich the mathematics, science, and
phvsics curricula, tc provide student mctivation through
individualized instruction, to develop course materials, to
develcp programing skills, and to encourage brcader
computer use in schools. Four key teachers from each school
(wvho participated in an inservice training prcgram in which
they learned the FCRTEAN computer language, had "hands on"
experience with ccmruters, and develored programrs and
materials tc incorgpcrate grollem solving in their

curriculal.

consultants from IBM, vclunteer research

engineers and ccmruter anaiysts, and a computer center
assistant stafifed the rrciject. Students were chosen for the
project on the tasis cf aptitude and achlevement; they
received instruction in computer use as part of the reqular
curriculum. In additicn tc teaching activities, the project
utilized ccnferences, meetings, and instructional courses
for teachers 2nd administratcrs tc extend prchlem solving
technigues to a wider variety of students and curricular
areas. A project evaluaticn showed the project as

successful.
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FOIGRIIRD

Problem Sulving-Computer Style, (Project No. 67-038340), designed to
serve public and nonpublic schools in the Parish (County) of Orleans,
which is coterminous with the city of New Orlezns, wes funded by grant
OEG 3-7-703834-4813 for $81,299.

As a result, during the year 1967-68, New Crleans Public Schools
became the first agency in the city of New Orleans to initiate a program
involving the establishment cf two computer centers with IEM 1130 installa-
tions in two senior high scheols, the primary purpose being to add a new
dimension to pupil =xperiences in mathematics and science teaching through

use of the computer as a problem solving tool.

The project assumed shape and form under the aegis of Dr. Malcolm F.
Rosenberg, Jr., Assistant Superintendent in Charge of Instruction.

A complete program evaluation was prepared in August 1968 by Mrs.
Angeline L. Werner, Supervisor of Mathemziics for the school system as
well as coordinator of the computer project, and submitted to appropriate
administrators. The following report, published through the Office of
Special Projects, contains essentially the same information with the

general exception that discussions of limited local interest have been

condensed or eliminated.

Contributors to this report as well as to the projz=ct's success are
the seven key teachers who integrated ccmputer activities into their

regular courses. They are:

Mariin Behrian Senior High School John I'. Kennedy Senior High Cchool

Mr. Michasl A. Achary (Mathematics) Mr. Raymond P. Cougle (Chemistry)
Mr. Harold J. Contreary (lathemziics) Miss Jean I. Cullen (Mathematics)
Mr. Milton Roos (Physics) Mr. Edmond C. Drouet (Physics)

Mrs. Sclange G. Petersen (Mathematic




PLANNING

Early in the 1966-67 school year, Mrs. Angeline L. Verner,
Supervisor of Mathematies (X-12), and Miss Adriemne Rung, Supervisor
of Science (K~12), were informed by Dr. Malcoln F. Rosenberg, Jr.,
Assistant Superintendent in Charge of Instruction, New Orleans
Public Schools, that a propdsal for &« Title IIX project, providing
p&ssibilities for expansion of the existing mathematics and science
programs through installation of two computer centers in two senior
high schools, the computers to be used as a problem solving tool,
was being consicered.

Several conferences followed. involviné the Assistant Superintendent,
the supervisors, Mr. Denis E. Vanek, IBM representative, and the program
writer, for the purpose of discussing the various ¢spects of the
proposed project.

At one of thesc meetings, the supervisors were asked to meke
reconmendations as to which two senior high schools would be the nmost
logical ones in which to initiate the program. Martin Behiman Senior
High School, 715.09elousas Street on the west bank, and John F. Kennedy
Senior High School, 5700 Wisner Boulevard, on the east bank of the
Mississippi River viere recomﬁended, the thinking of the supervisors being
that boih schools had siwmilar mathematics and science programs, both
had teachers who had some previous exposure to computer science and, &s

the schools were on oonosite sides of the Mississivpi River, the computer
O DL ) P

centers might eventually serve more children in the Parish of Orieans.




Mr. Vincent A. Palisi, Principal of Behrman, and Mr, Alfred L.
Firment, Principal of Kennedy, were approached by the supervisors. Both
principals were receptive to having their schools participate in the
progran. Locations for the computer centers were determined and remodeling
plans outlined. Four experienced certified teachers in each school were
approached. The eight teachers made a tentative commitment to serve
as center teachers pending the approval of the project.

Late in October of 1966 the supervisors met with the principals
and teachers for a general discussion of objectives, in-service, program
development, financial aspects, program implementation, off-period relief
(ong perioa), mechanics of scheduling, and evaluation.

On November 7, 1966, seven of the teachers (one had withdrawn from
the program for personal reasons), the principals, the supervisors and
Dr. Rosenberg met with Mr. Vanek. At this meeting, Mr. Vanek explained
the adaptability of the 1130 system to small-scale scientific applications
and outlined three stages of jn-service training for the teachers.

At the end of the school year, the supervisors were approached as
to which one would assume the responsibility for coordinating the program.

‘Mrs. Werner accepted the assignment and on cune 2, 1967, she was designated

Staff Coordinator.
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FACILITIES AMD EQUIPMENT

As the original contract with the IBM Corporation called for rental
of the 1130 system to become effective on July 6, 1967, the staff coordinator
and the science supervisor turned their attention to thé preparation of
the facilities. Early in June, 1967, it was discovered that the budget
provision in the proposal for remodeling both schools to house the
computers was inadequale. The assistance of the Superintendent was sought
in solving this problem, and remodeling got underway.
By late October the installation of an IBM 1130 system, consisting
of four pieces of equipment~-~IBM 1130 processing unit, 1132 printer,
1442 card reader, and 029 card punch--in each of the schools was completed.

In addition, each center was equipped with a teacher'!s desk, a file

cabinet, a card file, and three chairs.

J——
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CONSULTANT SERVICES

~ Although the project called for the formulation of exact evaluative
methods by center teachers and consultant from education and industry
during the summer of 1967, the ieachers felt that they needed the summer
to develop their own programming techniques and skills. After trial and
error procedﬁres and consultation among themselves, assistance was solicited
from IBM personnel. This type of experience proved valusble, however, as
it gave the teachers some insight into the difficulties that might be
experienced by students.

The staff coordinatof made personal visits to staff members of
Louisiana State University in New Orleans and Baton Rouge for the purpose
'of discussing evaluation. The concensus of feeling was that the best
evaluation at the present time would be in terms of subjective evaluation

and observance of what the pupils could do by way of writing cperational

and functional programs.

Invaluzble assistance for which all persons involved in the program

are deeply grateful and appreciative was received from a core of research

engineers and computer analysts of The Boeing Company. This service, no

cost involved, was initiated by Mr. J. A. Lash and Mr. F. W. Hoffman, who
secured the company's approval (nol sponsorship) for this core of volunteers
to work with teachers and students. Their services included the construction
of a testing instrument, consultations with thz key teachers, and direct

upil instruction. For a comprehensive report on their activities. conclu-~
P ’

sions and recommendations see Appendix A.
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COMPUTER CENTER ASSISTAKIS

Although the project provided for two ccmputer center
assistants only one, Mr. Charles R. Wick, could be found.
Several other applicants. vere interviewed; some did not intexrview
to satisfaction and some declined to aceept the position when
informed that the duretion of the position depended on the re-
funding of the project.

Mr. Wick served both centers; Mondays, Wednesdayg and every
other Friday at Behrman, and Tuesdays, Thursdays, and every other

Friday-at Kennedy. His dutieé included supervising the computer

" room cperations, coordinating and maintaining computer and key-
’ C Y

punch scheduling, providing operational orientation and assistance
to teachers and students, notifying the IBM Corporation of machine
malfunc%ion, answering the telephone, keeping records and statistics
on computer room use and student programs, checking on computer
roon supplies, and making brief monthly reports in writing to the
staff coordinator. On days vhen Mr. Wick vas not present, the

key teachers and responsible students performed these tasks,

remaining if necessary until 5:00 p.m.
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could find time after schuol and on Saturdays to use ii, the reason
peing that It had other customer commitments. On several occasions
the computer haci been moved to a convention or demonsiraticn site.

Thus the third stage of the trainirg program was begun with
the teachers having had little hands-on experience with the computer.
They developed their programming skil 5 by first programming problems
selected from various sources. One very valuable source of problems
and ideas was the program written a&s part of a FORTRAN-GUIKTRAN
workshop held by the IBi Corporation for the Philadelphia Board of
Education during August, 19€5, in which 23 teachers from 2 junior
high schools and 5 senior high school- participated. As problems
selected -from these sources were coded for the IBM 1620 they had
to be recoded for the IEM 1130.

Proolems were selected from matheimatics, physics, and chemistry
textbooks in use in the liew Orleans Public Schools, and from other
supplementary textual material used to enrich the regular program.
Approxirately 10C operational programs from wnich the teachers could
select materials for classroom instruction, homework assigrments,
and demonstratiox} were coripleted.

Toward the end of the eight-week period, the teachers exchanged
ideas on approaches to the implementation of the program into their
clesses. Since the number of pupils who would be involved, the
scheduling of classes and teschers, the amount of extracurriculer
duties to vhich the teackers might be assigned could not be settled
wntil after the opening of the scheools, they decided that teaching

by notes would be thc best classrcom aparoach. Each would develop
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his ow@n Jesson plens geared to the learning capabilities of his
students. Tne time ellotment for insiruction in FORTRAN prograrming h;d
to be sufficiently flexible so that the regular course work could .
be completed; As this was to be their first experience with computer

oriented instruction, they did not attempt {o predict the depth

and degree of complexity they could injec"r: into their teaching.




THMPLRMEL CATTION
As soon as schedules for 1957-69 were settled, each school
jdentified students who would be directly involved in the program by-.
reason of their elections in one or mor: coursé; in Advancedhmathemﬁtics,
Chemistry II, Chem Study, 2rd FSSC Fhysics. Sixty-one {61) such
[ students were identified at Kennedy and thirty-one (31) at Behrman.
Investigation of couﬁselors"records revealed that the I.Q.'s of the
1 ' Kennedy students ranged from 99 to 135 and the I.Q.'s of the Behrman
students ranged from 106 to 137; achievement in the areas of science
and mathematics w.as average or above averzge. The IBM Prograimer
t Aptitude Test was administered. Only one student from the.entire
group scored below C, the cut-off point suggested in the test maruval.
Instructlon in FORTRAN and computer programming was begun prior

to the installation of the compute1 This instruction was given

E at convenient intervals in regular class periods. As all students

E were expected to complete the regular program in mathematics, science,
{ and. other subjects, this procedure ccimpounded the students' study time.
E Students could seek consultiation from their instructors before and

;

i after zchool hours and during their free time.

About the middle of the ycar students in other classes reguested
same instruction in FORTRAN aﬂd computer prograrming. Two classes of -
approximately 20 students each vere organized at Behrman, each class
meeting once a week from 3:15 - 5:00 p.m. on a voluntary basis.

Students from other secondary schools, both public and nonpublic,
visited the centexrs to run prograxms they had prepared, or to witness

demonsirations accompanied by simple lectures conducted by the teachers,

the computer center assistant, or inowledgeavle students.




INSTRUCTLOIAL MATERTATS
Materials in the Hands of Students
1130 FORTRAN Reference Maznuel, No. C26-3715-0

Peachers' notes tezken during their programued

. instruction period of traininz and from resource and
reference raterials obtained from ESEA Title IT funds,
the IBM Corporation, the supervisor of mathematics,
end publishing companies

Textbooks (from which most of the problems for prosramming were selected)

Allendoerfer, C.B. and Oakley, C.0. Principles of

a——

Mathematics. second edition. Kew York: McGraw-Hill
Book Company, 1963.

CHEMS Chemistry, An Experimental Science. San Francisco:
W.H. Frecnan and Company, 1963.

Dolciani, M.P. et al. Modern Algebra and Trigonometry.

<

Boston: Hougrton Mifflin Ceupany, 1903.

) ---==, Moder:n Introduactory Analysis. Hosten: Haughton
Mifflin Company, 196kL.

PSSC Physics, second edition. Boston: D.C. Heath and
Compzny, 1995.

[P

Sienko, M.J. and Plane, R.A. Chemistry, secord edition.

-——

‘ Kew York: McGraw-Hill Book Company, 1951.

Smoot, R.C. ¢t 21. Chemisiry, A Modern Course. Columbus,
Ohio: C.E. Merrill. Books, Inc., 1905.

—

Stollberg, and Hill, F.F. Physics, Fundenmenials and
Frontiers. Bostor: Houghton iifflin Company, 1G65.

——

Welchons, AMM. et al. Modern Trigononetry. Boston:
“ry

Ginn anda Compeny, 1952.

Resource and Reference Boows and Paenpnlets

14

Adler, I. Tninking iachinres. New York: Jomn Day

.- Company, Jgoel.




Andree, R.V. Comutor Progrexming ond Pelutzd Fathematics.
p &

-

New York: John iiley ord Sons, Ine., 1907.

Asgociation for Educational Data Systems; Bushnell, D.A.
and Allen, D.¥W., editors. The Conputer in American Education.
New York: Joan Wiley and Sons, Inc., 1957.

Bork, A.M. Using the IBM 1130. Reading, Massachusetts:
Addison ané ¥esley, 1960. (In Press) on order

Crowder, N.A. The Arithmetic of Computers. New York:
Loubleday and Company, Inc., 1950.

Dodes, I.A. and Greitzer, S.L. Humerical Analysis.
New York: Hayden Book Company, 190l:.

Dorn, W.S. and Greenberg, H.J. Mathematics and Computing.
New York: John Wiley ard Sons, Inc., 1907%.

Fink, D.G. Computers and the Humen Mind. New York:
Doubleday and Company, Inc., 1906.

W.H.Freeman and Company. Information (a YScientific
American” book). San Francirzo: The Company, 1966.

Gardner, M. Logic Machines and Diagrams. New York:
McGraw-Hill Book Company, 1958.

Gruenberger, F.J. and McCracken, D. Introduction to
Flectronic Computers: Problem Solving with the IBM 1620.
New York: John Wiley and Sons, Inc., 1943,

Gruenberger, F. and Jaffray, G. Problems for Computer
Solution. New York: John Wiley and Sons , Inc., 1963.

IBM DPD Education Development, Education Center. FORTRAN
for ihe IBM 1130. Endicott, New York: 1965.

Jacobowitz, H. Computer Arithmetic. New York: Heyden
Book Company, 1964.

3 . Kovach, L.D. Computer Oriented Mathematics. San Francisco:
Holden=Day Inc., 196k.

Larrson, D. Equalities and Avoroxiwmations with Fortran
Programming. New York: John Viley and Sons , Inc., 19953.

Lovis, F.Be. Computers 1. Boston: Houghton Mifflin Conpany,
196k,

-=---, Lomputers 2. Toston: Houghton Mifflin Company, 196k.

kcCalla, T.R. Introfuction o Numerical Meihods and

-

Fortran Programaing. liew York: John Hiley end Sons, Inc., 1967.




McCracken, D.D. A Guide to Fortran Prograrming. New York:
John VWiley and Son Inc., 1951.

---==, A Guide {o Foruan IV Progremmine. New York: John
’vhley and Sons, “Inc. ) 1955.

----- » Digital Computer Programming. New York: John
Wiley and Sons, Inc., 1957.

Mullish, H. Modern Prograrming: FORTRAN IV. Reading,
Ma.»sachusett‘" Blaisdel Publishing Campany, Inc., 1958

Murphy, J.S. Basics of Digital. Computers. Hev York:
Hayden Book Company, 1958.

National Council of Teachers of Mathemastics. Co’ﬁgu‘ber
Facilities for Mathematics Instruction. Washington D.C.:
The Council, 1967.

~-===, Computer Oriented Mathematics: An Introduction
for Teachers. Washington, D.C.: The Council, 1963.

-==--, Introduction to An Algo*lthmm I.-Pnrruage (Basic).
kash.mgton, D.C.: The Council, 1968. On order

National Science Teachers Associzticn. Computers-
Tneory and Uses. Washington, D.C., 1964.

Organick, E.I. A Fortran IV Primer. Reading, Massachusetts:
Addison Wesley Publishing Compeny, Inc., 19566.

School Mathematics Study Group. Algorithmic Computation
end Mathematics, Revised Edition. Pasadena, Caliiornia:
A.C. Vroman, Inc., 1966.

----- » Algorithms, Computation and rathemstics (Fortran
Sume“rxt) Pasadena, California: A.C, Vroman, Inc., 1956.

Siegel P. Understanding D:.r-ltal Computers. Tew York:
John Wiley and Sons, Inc., 1961,

Stibitz, GeR. and Larrivee, J.A. Mathematics and Computers.
New York: McGraw~Hill Book Compary, 1957.

von Hewnenn, J. The Co“mutcr and the Brain. Kew Haven:
Yale University I’n,ss, 1956.

Young, F. Digital Compuvers and Related Mathematics.

Boston: Ginn and Cu’r,;:uny. 1< )ﬂ .
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OBJECIIVLS .

A. The major objectives of the proposcd project, Problem-Solving
Computer Style, wecre:
1. To enrich tie existing programs in mathematics, -

chemisiry, and physics throusn the use of a
school computer center

2. To have students develop recognition of, and
deeper insight into, concepts of mathematics
and logic

3. To motivate students through more individulized,
challenging instruction J

k. To give needca emphasis to the preparation of .
teacher's guides and textbooX sunplenents by
developing meterial that would, be beneficial
1o similar prograzms throushout the nation

5. To have students develop an eppreciation of
the role of computers in Pure and applied
wathematics

6. To establish long-and short-ranse =c0ls +hat
5 O 15
could be incorporated into the existing math
and science curricula

T. To have students develop some skill in
programming fundamentals

8. To encourage students to apply compuier concepts
creatively to other areas of the instructional
progran

9. To investigate improvements in the exenmplary
project itsell

r - .

) B. Activities &nd procedures used o achicve these objectives vere:

Objective 1.

a. Irclusion of scme computer concepts and terminology,
basic FORTRAN compuier lengusge, and progromming
techniques in the instructional brogrem of studenis
in Advenced Mathematics, Chenm I, Chom Study, end
PSGC Physic clarses at Behiman and Hennedy Senior

{ High Echools




]
.

& A
.

F‘FT

b o e &

Jore e

b.

Ce

d.

€.

T.

24

Organization of two after-schouvl classes, each
meeting once a week, for students from classes
other than those mentioned above (by request
of these students)

Seminars on a voluntary vesis for key teachers and

students conducted by voluntezr personnel from
The Bceing Company

Visits by students in the program to The Boeing
Company and LSUNO ccmputer centers

Demonstrations and lectures for students from other
public and nonpublic secondary scheols at the
computer centers by teachers and knowledgeable student

(4]

Provision of opportunities to nonpublic school
students to use the computer centers for testing
and debugging progrems written under the supervision
of their own instructors

Plens for & sumer program (19568) for students

from public and nonpublic schools who have
successfully completed Algebra II

Objective 2

8.

b.

Review of mathematical concepts and problem solving
techniques taught at the 911 grade levels irmediately
folloved by computerized problerm-solving techniques

Instruction in the mathematics involved in new lopics
immediately followed when feasible by computerized
prcblem solving techniques

Objective 3

8.

b.

C.

d.

Individvual and small group assistance rendered by
teacher before end after school, end during lunch
and oiT periods.,

Encouragement: of students to seck solutions to their
individual problems and difficulties before seeking
essisvance

Encouragement of students to seck aid from and
to give sid to each otncy

Encouragament of students to scarch for problems of
their own choosing end interest




Objective 4

a. Selecting and refining of programs developed by
teachiers in the swmer of 1957 for instructional .
purposes, homework assigmaents, etc.

b. Conferences among the teachers for the purpose of
comparing and modifying their methods of approach
to programming instruction

c. Reorganization of teaching guides and lesson
plans for try-out in the 1968 Swmmer Program

Objective 5

a. Inclusion of problems requiring tedious computation
by ordinary methods for the purpose of dGemonstrating
the speed and accuracy of computer solution

b. Reference reading on the capabilities and limitations
of various computer systems

Objective 6

a. Efforts to stimulate teachers' interest in computers
and their uses, and the possipility of incorporating
computer oriented topics into regular courses

b. Plans to gradually introduce instruction to students
at levels below the twelfth grade in the center
schools

c. Plans to include computer oriented instruction and
prograxming in other secondary schools

Objective T

a. Stress on the need Tor a computer language, careful
definition and anslysis of & precblem, flow charting,
testing, and debugging

b. Assignment of homevork problems to be solved by usual
mathematical ana/or computer methods

c. Instruction proceeding Trom the writing of simple
programs Lfor all stuwdents to writing complex programs
for the more capable students

Objective 8
g. Encouragement of students to find original problems
related to other courses they wexre taking or problems
associated with their special interests
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b. Encouragzement of students to investigate problems .
submitted by personnzl in other subject matter areas as to
the possibvility ard Tecasibility of programming the problems

c. Encouragement of studenis to investigate the possibility
of writing programs as a service to the administrative
staff of the school

Objective 9

See Strengths, Weakness, and Recommendations
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METHODS OF EVALUATION

1. Tests

In addition to the IBM Programmer Aptitude Test, in
which all but one student scored favorably, a test entitled
“Computer Principles Examination"” (See Appendix B ) was
administered on two different océasions. The first testing
was done in December, approximately one month after program-
ming instruction was begun; the second testing was done in

early April---just about four months later. It was felt that

‘these were the best times to edminister the tests as it

measured the achievement of the students after a shorl period
of basic instruction and their progress over a longer period
of time.

The test consisted of forty'multiéle choice questions
formulated by Mr. Lash and Mr. Hoifman, rescarch engineexrs
of The Boeing Company. The students were to “choose the

most correct answer" from four possible answers. The key s

teachers did not participate in the planning of the test, nor
vere they given test resulté until the second test had been
scored. All 92 students took the test both times. A
conparison of the results of the tests, showing the per-

centage of students vho made correct responses for each item,

is pictured in the following graph.
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COMPUTER PRINCIPLES EXAMINATION
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As can be observed from tle grapn some questions were

ensvered corrceily by 2 consistently low percentage of the
3 ' P

students. The consensus of opinion anong the teachers was

‘ that some questions were based on content too far removed
. ' from the objectives of the course at the present time.

o After reviewing the questions in the lignt of content

covered prior to the tazking of the first test the teachers

, made these observations:

a.” Fossibly most progress vas made during the
T - first month of computer prograrming instruction;
- ‘ high school students can learn basic FORTRAN
‘ with little ¢ifficulty. (As a result same of

e the teachers have expressed the desire to

_ work with students other than the college

‘ capable and with students at lower grade
] levels.)

- T

o b. That progress vwas made over the second time
period vwas implied by a rise of S in the
average score, and a rise of 13 in the

= pumber of items attempted. Also 95% of the
! .  students achieved a higher raw score on

T‘ the second test as comparcd to the first.

| The evaluation of the tests and the test results points

out that much more work needs to be done to establish a file of

suitable questions for eveluation »urvoses. It is anticipated
burg D

- ——y

- : that under the leadership of a full~time coordinator, the authors
i of the test, and consulianis from one or more lccal uriversities,
thet this guesiion file will increase consideravly. Two different

tests of approximately the same level of difficulty mignt be

constructed, one to te used for pre-testing and the other for

posi-testing vurposcs.




R

2. Ratinz of Student Written Programss )

As mentione? early in this report the concensus of edvice from
staff mecmbers of %wo universities wes ihat the best way to evaluate the
project was in terms of "what the stud.nts can do." This message was
relayed fo the teachers.‘ The following is 2 qnote-from their final
report:

As with many situations, the bost judge of success
or failure is the final product. The evalvation

of these programs proved 1o be most difficulz,

for the types and levels of complexity were almost
endless. It was decicded to rate the programs by
nmmbers frox 1 to 5, the lowest to the highest
respectively. A description of each rating follows:

1. This ~ategory included 2ll programs
involving simole arithmetic. No
extraordinary thought processes were
required.

2. This rating vas given to those progrems
that employed a simple DO-lcopn, decision
naking through the use of an IF statement
or complex arithmetic,

3. A program was rated a three if it
employed a coémbination of IF statements
and DO-loops. It is important to
note that this was the highest level
of complexity the s’udents were
expected to achieve.

k., This rating includcd those programs
which employed nested DO-loops. The
programs.vere characterized by ccuplex

. logic situations and indicated good
reasoning ability. "Difficuli”
wvould suffice as a one %word description
ol this calegory.

5. Teis rating was given to those programs
wnich used subroutines, nested DO-loops,
complex logical decisions, and computied.
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GO 10 statemznic. Progsrars wriilen
in either MACHIDE languape or ASSEMBLY

v ht s

languzge also were placed in this category.

The follewing table gives a listing of the mumker of
pregrams wnich were submitied in ezch category.

- 223
362
255
1056

31

(ST~ WU LI

Total 1027

Programs listed under group five ard many programs
under group four involved independent study by
students. For the mosl part programs of this
complexity demanded creative insight far above

that which was anticipated. With the objectives

in mind and the programs as prooi, Problem Solving-
Computer Style has Leen both effective and successful.

Computer Room Statistics

The following information was submitied by Mr. Wick.

ey
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Loz Infoxration Pinae Breakdown in liours
Behrnan XKennedy
Individual. students 276.20 50h.91
Individual teachers 68.37 41.16
Group of studants 5.26 61.k:2
Group of teazhers .00 31.50
Administrative, Mointenance, cte. k.91 6.82
Teacher written progroms 65.08 51.93
Student written programs 28k.35 581.19
IR written progreins 5.61 15.1k
Algebra projzrans 2.33 k7.59
| Trigononetry progravs 327.1.3 ho7.82
s Geometry prograrns 2.75 10.07
Advenced Math prograns G. AT 66.36
¥ Physics programs .15 o.97
X Chemistyy prograums . .75 3.49
Social Science progréaiis 3.75 '
= Programs for project evaluation 9.33 :9.78
{ Formal instruction 200.89 257.82
Extra curricular activities 127.31 322.70
Demonstrations ~19.01 k7.8h
Other public schools .00 11.26
3 Nonpublic schools .CO 1. 48
l Project school 355.23 621.39
l IBI’i Staff . om o 50
9
- Visits Trom Nonpublic Schools
! School Center No. of Visits Purpose Jo. of Visitor:
‘ Our Lody of Holy Crossc College B 1 D/L 9
i Dormninican High School . X 1 D/L 4y
| .
, Holy Cross High School K 1 /L - 20
- St. Aloysius liigh Schcol K 1] RP 27
The St. Alovsins croun vsed the center 1o run and debug 250 programs.
3 FReY:
B ~ Eehiman D/L - Demonsiration and lecture
K - Kennedy RP -~ Running and debulging progrems
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‘ Visitation by liew Orleens Public Schools
School Center Ko. of Visits Purvose Ko..of Visi
Frenkiin Sr. (Mu Alpha Theta) i< 1 D/L | 17
Frenkiin Sr. (Chemictry students) X 1 D/L 11
Kerr Jr. (3 groups) B - 3 /L 67 |
Meiain Jr. B 1 D/L 60
Gr.een Jr. (2 groups) B 2 p/L . 72
Woodson Jdr. (2 groups) K 2 D/L L6
& Abremson Sr. (Mu Alpha Theta) X 1 /L 25
Peters Jr. B 1 D/L 15
VWarren Easton Sr. K AN D/L 20
.t
Visitation by Oub-of-Parish Schools . )
School Center ~ No. of Visits Purpose Ko. of Visi
| Chalmette High (Mu Alpha Theta) X 1 D/L 20
E L West Jefferson High B 2 D/L 22
| _
|

s In @ddition visits were made by Dr. Rosenbexrg ‘and rany other interested
‘ local school personnel, the supervisors of rathomatics and scicnce Trom -
| the State Department of Education, local business executives » parents, and
interested out-of-town educators from Wzshington » D.C., Kansas, Canada,

E

| .

| France, and India.
r

ats

‘Key:

B - Behrman D/L - Demonstration and lecture

K « Kenncdy RP - FKanning and debweging DIOLrans
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EXTENSION OF ‘M2ACHER ALD FUPIL INVOLVEMERT

One of the long-range goals of the program (see Objective 6)---
extension of computer problem-solving téchniques to 2 greater
numbe.,” of secondary students in mathematics, science, and other
subject matter arcos--recessitates extension of teacher involvement.
Efforts in éhis direction include:
1. Pre-School Conference, fugust 21-25, 1967

The program for secondary teachers of mathematics, approximately
250 in mumber, included four general sessions, one hour each, on

the subjcct of computers. Dr. James R. Olivcr; Dean of the Gradmate

School and Direcior of the Computer Center, University of Southwestern
e ’ LY

Louisiana, and Mr. Edward A. Mbellé?ing, Kathenatics Analyst Seﬁior,
Space Division, Chrysler Corporation, addressed the group for three
of these sessions. In the fourth session, one teacher from each of
the project schools addressed the group on "Problem Solving-Computer
Style.”
2. Meetings of Heads and Chairwen of Mathcematics Depariments

At these meetings ingolving representation from 36 New Oxrleans
Pubvlic Junior and Senior High Schools,; the stalf coordinator en-
c;uraged field trips to the computer centers for dcmonstiraticn and

lectures. The possibilities of eventuwally introducing computer

concepts, mathcmatics, and languages to all secondary schools vere

-J’
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discussed. fihe availability of NSF Sponsored Institutes and
sources of recding material on computers and how some schools

had implemented some degree of computer oriented insiruction into
their rezular teaching were made knowvn. ‘Eacb school representative
vas given a copy of the ECTH pamphlet "Computer Facilities for

Mathematics Instruction.”

One such nmeeting was held in the

( Kermedy center so that the heads and chairmen could be given a

demonstration and lecture by two Xennedy students.

Stunngs |

3. IBM Sponsored Programmed Instruction Courses

.-
[

Heads and chairmen were rcguested to sound out teachers in

b

all areas of the curriculum as to whetheé they would be interested
in some Torm of in-service training in computer orientstion. Re-
sponse Tar exceeded expectaiions and &s a result a general.meéting
vas planned. The Archdiocesan Schools were notified of the meeting
by a letter to Mr. Richard T. Corrado, Assistent Superintendent

! of the Archdiocesan Schools. Mr. Vanek, IBM representative,

» discussed tHWo programmed instruction courses, "FORTRAN for the

' IBM 1130" and “"Besic Computer Concepis.'
Registration foyas, calling for the name of the interested

teacher, the name of the school represented, subject(s) taught,

p— -

previous experience or courses taken, and the programmied instruction

’ course elected vere distridbuted.
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Exomination of registration forms revealed the following information.

A B C D E F
New OrX ans Public .
Senior Hligh Schools 6 36 . 29 9 29 9
New Orleans Public
- Junior High Schools 11 37 29 5 30 T
Archdiocesan
t Schools 5 11 T L 6 p)
22 86 65 21 65 21
KEY: A....Tumber of schools represented

BeooJumber of teachers
C....Number of teachers with no previous training or experience
D....Nuiber of teachers with previous training or experience

E... Number of elections in FORTRAN

F....Nunber of elections in Basic Computer Concepts

Subject matter areas in which the teachers taught vere

pathematics, general. science, biology, social studies, English
J J J2 J O J

French, business education, industrial arts, and art.
2 J 2

In addition, the mathematics consultant, who had previous
training in computer science, the supervisor of counseling and

a junior high school counseloxr registered for either oxr both of

the courses.
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;, IBM Sponsored Swmer Course for Secondary Teachers

The IBM Corporation offered a course, July 1-19, 196G,
7-8 hours per dzy, free of charge, for secondary teachers in
the New Orleans area. The content of thé course vwas described
as including topics relative to computer usage in education,
curriculum materials on computers and data processing and
laboratory experience.

This course was advertised in the Superintendent's Bulletin
and in the local newspepers. Applications were received from
teachers iﬁ both public and nonpublic schools in New Orleans
and some vwere received from adjacent parishes (counties).
Applications exceeded expectations. .Those received by the
stalf coordinator were sent to Mr. Vanek who made the final
selection of the pawrticipants.

It is hoped that survivors of the programeed instruction group
and the IBM swmmor course will supplement the courses they teach and
enrich club activities through the introduction of the FORTRAN
language and problem SOlving techniques with hands-on experience
at the computer centers. .

5. Pilot Classes in Computer -Oricnted Mathematics

Approval has been grented by the Louisiana State Department of

Fducation to offer an elective course in computer oriented mathematics
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on a pilet basis in Behaasn, Colien, Fortier, Kesmedy, znd

B.T. Weshington Scnior Iligh Schools and in Karr and Priestley

Junior High Schools. This course is not to replace any of the
athematics courses in the regular program. Pupils successfvlly

completing the course will receive "one unit of enrichment credit,

to be applied over and above the present reauirements for graduation.”

- This pilot run is nct being financed through "Problem Solving-

Computer Style."

6. 1968 Summer-Program

A six-week instructional program for TO students was planned
for the summer of 1968. Brochures (See Appendix C ) were sent
to all Neﬁ Orleans secondary schools and Mr. Richard T. Corrado,
Assistant Superintendent of the ArcldloceSdn Schools. The progran

: vas ammounced in the Superintendent's Bulletin and in the local

ewspapers.
Tne basic requirements for registration were the successful

completion of Algebra IT and the taking of the IBM Programmer

Aptitude Test at the time of registration.
A list of applicants in the order of their scores on the
aptitude test was established -in each school. As Kennedy rececived

more than its quota of applications and Behiman received less, the

| ettt/ inbunitayt senasdumtig |

Kennedy teachers chose the first LO applicants for their classes.

The remaining applicants vere contacted by telephone and given a

choice of remaining on Kennedy's waiting list or availing themselves

of the vacancies cxisting at Behrman.

T P T WO Tl VOV Rmmtntmate. w1
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At this weiling @ caupleie evaluation of this progron is noil

vossible, bui school represeniation in the program is as follows:

Public Schools - No. of Students

Behrman
Carver
Easton
Fortier
Franklin
Kennedy
McDonog

N\‘B‘-ﬂ MLDI—‘B

Totzl Iy

Nonput:lic Schools

e e

Cor Jesu

De Ia Szlle
Domiinicen

Holy Angels

Holy Cross

Hoiy Name of Jesuvus Mercy
Nevman

Sacred Heart of Jesus
St. Aloysius

St. Auvgustine

St. James Major
Ursuline

]

FNWNRFWHR NG

Total
According to the last vword-of-mouth repoxrts the swimier program

was vell attended. Teachers and students enjoyved freedon from "grades;"
) 3

students erjoyed frecdom from the pressure of "keeping up with other
subjects." Mony studerts remained after their 2 hours of instruction

and vere given even more imdividual assistance and compuber time. All

of them vwroice scme Tuncticnal programs, the cegree of complexity depending

upon each individual's rate of projress.




SIUDLILS' EVATIAWTO

In ordar to cobtain an assessment of the computer program as it
vas implemenied this year from the siudents' point of view, the
teachers at Kennedy devised a cuestiornaire, requesting students %o
assign ratings to each of the itenms. 'his questionnaire was given
to the ninety-two pupils directly identified with the progran during
& regular class period. In addition, students vere asked to write 2

short paragraph on their reactions to the course. In the hope of

obtaininrg unbiased opinions, the students were not required to sign
the questionnaire ror the statement. For a copy of the ques ‘tionnaire
and the results of students'ratir.s of the program sece Appendirp .
Tne teachers made a careful study of the ratings and the paragraphs.
In their finsl report, the teachers made these comments on the
students' evalnation

As in any unsigned questionnaire and statement, we
felt that some students arswered the way they thought
vie wanted thenm to, while others found it eazsier %o
put "no opinion” on most of the questions. However,
in our Jjudgement the majority of students answvered
the questionraire honestly and wrote the par ragrapn
poinling cut scme of the strengihs and vweaknesses of
the program from their viewpoint.

The paragraphs written by the students reflecied
their ansvers to the questionnaire. Fevertheless,
ve feel it is worth repeating some of the ideas,
cormendations, or criticism offered by the situdents,
even thouzh sore may be revetitious.

Of the 61 students at Kennedy 57 found that having
to vait for the keypwich mschine wvas detrimental
to the progrem. In fact, many ¢f then lost their
enthusiasm beceause of this Tacl. This was rnot

as grc“* & problem &t Behrsan, since there were
only 31 studcnts in the progran.
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Anocher mejor criticism of the prozram was its
implemertetion into the regoelar melhenatics
and science classes. Most of the students
expressed concern because the time alloted to
compuier programwing made it diificult to keed
up the pace recuired to complete the regular
mathenatics and science programs. Tney were
almost unanimous in suggesting that it be a
separate course and that it not be mandatory
Tor students electing one or nore suvjecis

vhere the study of FORTRAL would be implemented.

On the positive side, most students felt that
the opportunitics presented by the ccmpater
were unigue 2nd this they greatly appreciated.
Many Telt that their experiences would be
valuable in their later studies or activities.

The majority believed that the use of the
computer encouraged organization and inde-
pendent study. Using the computer as a
problen solving tool made mony Of the concepts
in mathematics and science more vitzl and
understandable.

There vas an increase in the ability to
recoznize meaningful problems, analyze
them, and systematically break them down
into logical steps that became a FORTRAN
program.

Most students were satisfied with the
instruction received and the assistance
offered by the teachers in the preparation
and finalization of their programs.

The computer acted as a cohesive force
among the various classes. The pupils
were faccd with similar proclems vhich
involved similar situations, and they
learned to ask for and accept assisivance
from their peers.

Finelly, it scems that ihe students learned
the role the coupuber plays in the mathcmatics
and science fields. Tncy have removed the
computer from the role of the 'magic machine”
to thait of & useful tool in the solution of

otherwise Aifficull and Time-consuning problems.
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TEACHERS' EVATIAYTON

Tne teachers, 2t a general nreeting for the purpose of
swmarizing their evaluaiion of the prograrmy compiled the
follovirg report.

Overall, thez teachers rate the prosram as
having been quite successful. An exsmi-
nation of the objectives of ike progran
reveals that enrichment of ikhe existing
progrems in matheratics, chemisiry and
physics was a primary objective. The
students in compuier-oriented courses
received experiences not otherwise avail-
able vo them through this extension of
the scope of 'normel' mathematics and
science progrems. Tnis resulied in the
generacion of greater centhusiasm Tor
these courses and encouraged the pursuii
of logical solutions of problems relating
to mathematics and science.

The use of the computer in combination
vith the regular classes has done much
to improve the pupils' concepis and
relationships in mathematics and science.
tudents have come to realize the im-
portance of understanding just vhat a

ol
oi organizing and expressing theoir
rcelationships mathematiczlly s

& solution cen be obtained. In general,
ve feel the coursc has done much to
give students a grester insight inteo
logical, orderly thinking. Pupils ecan
better associate their undersiardinz of
mathematical processes 0 the solution
of provlcms and thersty recornize and
appreciate the role of nathemztics and
science in the caipulerired society in
vhich we live.

e caiputer has scrved as a notivebins
device 0 achieve greater inleresi ir

c-h
$=ts
=
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natlcaaties and roeienhea. Mg puniis Lo
been stimunlaled 1o develop study habits

thet will prove userul, porticularly in

ne fields of metiiomotics and science ¥here
irdependent progress is so essentizi,  Some

have developed ¢ curilosity abcul problenss,
end the interest and initiacive 1o pursve
these problans indepcndently tO & success-
ful couclucion. Scue have s

deal of originrality and imag

developing prograns, such as games, waich
&re omucing to ron, but very

progran.

3
}-Ju

Teachers are cvrrently asscmbling material

designed to be a comprenensive study guide

for use on the seccndary level. A compi-

lation of programs is being prepared, and -
will be available to interested schcol

systems from other arcas of the country.

In the computer program concentration has
been in the area of epnlied mathematics
rather tan pure nathematics, since we
feel that pure mathematics is the realm
of the theoretician, not the high school
student. The progrem has engendered an
sppreciation for applied mathematics.

Ve would hope that the program, vhich has
involved only a minority of students in
the two schools, will encompass greater
nunbers of studenis as time passes, until
eventvally 21l of our mathematics and
science students will receive at least

an orientation in computer programming.
More schools should become involved,

with more studerrts being reached and
rore teachers participating.

A1) students have developed an appreciaiion
and understaending of the cepzbpilities and
limitations of the compuier, and heve
acquirced some skill in writing computer
programs in FORTRAL lavgua ze. Original

plans were to have students rvn one Or

tvwo successivl progrems b“ the erd of

the course. Most studenis in the pro-
gram have on £il= at least nine functional
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prosrams. Sone stwudents have as many es

fiTteen, and one ras thirty-six on file .
and has aciuxlly done mony xmorc, beth in

ASSEESLY and FORVRAE., Student programs

are being evalualed in another section

of this report. ’

To encourage students to apply computer .
concepis to other areas of the instructional
program, special aemonsitration programs
. have been written. An effort is being
mzde to extend the prozram to jinclude
applications in the Tields of hiology
and business education.

This year has been one of experimentation,
based solely on our experience as teachers
in our respective fields. Ve bzlieve it
has been a learning experience for us as
well as the students. Cood experiences
will be repeated; mishaps, hopefully, not. ;
We believe that 21l of us have found it
most enjoye le &nd revarding.
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PRINCIPATS ' CO:TAEiLS

Mr. Vincent A. Palisi, Principal
Mariin Behrman Senior Hign Schocl

I belicve it safe to say that both teachers and students
profited immeasurably fror their experienccs in the

computer program. The three teachers, Mr. lichael Achary,
M». Harold Contrecary, and Mr. Milton Recos, gave wnstiatingly
of their time during, before, and after school to help the
students learn the FORTRAK languagze, to operate the keypunch
and the computer itself, Certainly, the rumber of progrems
preparcd and run by the pupils attests Lo the interest

-

engendered throughout the year.

.

Although it would appear that few students (thirty-one) vere
involved in the primary program, it must be remnembered that

et the beginning, the teaching was limited to pupils of
Chemistry IX, PSSC Physics and Advanced Mathematics. Mcst of
the same pupils vere registered in at least two of the classes,
end some, in three. However, the teachers eventually involved
in the progrem many more pupils from classes in Algebra II,
Trigonometry, Chemistry I and in Physics. This was possible
because teachers worked with the additional pupils berfore and
after school or during free periods some pupils had.

I believe that during the first year both students and teachers
Jearned not only the limitations of the computer tut also its
importance in the fields of mathematics and science. Hopefully,
in the future, other fields of the curricula will beccne involved.

Mr. Alfred L. Firmept, Principal

John F. Kennedy Senior High School

The installation of & computer certer in our school under

the supervision of Téur gualified teachers has generated

a great deal of interest among students in our advenced
mathematics and science courses wWho vere assigned to this
computer center. In view of the many cducational epplications
of the computer, it is urgent thet finences be provided to
enable us to expand our curricular getivities te this vital

area.
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z BRI SUMMARY CX OUTCOMES

Many students reached the point at which they could successTully

progran their homevork assignments; some improved on the programs

vritten by the teachers in the summer of 1907; some programmad
problems of their own choosing: unfortunaiely, but understandably,
a few did not take to Problem Solving - Computer Style to any
appreciable degree.

In addition to achieving skill in progrerming, some students

a i

developed considerable skill in keypunching and computer operation,
and acguired technical knowledge as well.
Some students learned to program the IBM 1620.
Some students learned elementary ASSEMBLY and BASIC langusages.
Persistence in working a problem to a successiul end on their

own replaced "working to get the answver in the back of the book."

There ves an increase in cooperation among the students themselves,

and in willingness to share information.

There was an increasc in student participation in classroom
discussion.

A few students taught progremming Lo students from other schools

to a degrce that they, too, vere zble to write, test, and debug
PrOSLans .

A}

X,

Two Kerncdy stiudents and ons Behrman student are definitely known

to have obtained summer cmployment as a result of their ability to

progran.

I ) Tnere was an increase in the willingness to rendexr services to

the school in @nd alfver school hours.
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While the stwdents in both scehools rendered. servieces of a

data processing nzture within the lisitztions of their own
P G

final project, underizien by a team of three Kennedy students

under the supervision ¢nd guidance of Mrs. Petersen, is most

. vorthy of mention. This project is entitled "The Passed-Failed |

Report, Computer Style.” This project involved ihe writing of ]

three programs. The Foreword and a print~out of the first

program is included in this report. See Appendix E .
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STRENGTYIS OF 3L PROGRAM

The degree of success attained by the program can be attributed
primarily to the scven key teachors vwho, in addition to their

responsibilities of teaching the rost advanced mathematics and science

programs (other than Advanced Placement) offered in the public
sccondary schools of the Iew Orleans svstcm. accepted willingly and
unflinchingly the challenge presented by the project. At no time

was their interest and enthusiasm Gempered by the demands on their
time and energy over and above the call of duty.

The cooperation of the key teachers and the principzsls---they
assisted the teachers in every way possible to make this pilot.program
meaningful and successiul---with the stafl coordinator was evident
at all times.

The choice of the computer center assistant wes a very good one.
He p7 :formed the Cuties assigned to him promptly and efficiently, got
elong well with principals, teachers and students, end served overtime
vhen certain occasions arose.

The students in the program were above average. They have a head
start if they chocse to aveil themselves of the opportunity to use
computers in their college courses. It is possible thet their experience
vwill influence their elections in college courses and in shaping their
future carcers.

The program is an outstanding example of immovation. It injected

-

nev life into the existing curriculwm end a nevw aporozch to the provlem

of mecting individuzl differences in siudants.
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Immediate hands-on experience with the computer stimnlated,
naintained, and increased pupil intcerest, persistence, and
per{ormance beyond expectations. Inmediete zccess to the conputer
enabled teachers to supplement their file of programs for demon-
stration and instructional purposes, and to learn more about the
computer systen itself.

Since the program was a pilot run,'ﬁhe teachers felt very iittle ]
restriction on them as to what, when, end how to teach prbgramming;
they were free of pressures such as scheduled neetings, progress
reports, etc. The freedom to explore and experiment, to exchange
ideas on procedures and teaching techniaues when occasion demanded.
stimulated creativeness in the teachers, and they are already
thinking in terms of modification and improvement.

The extra preparation period provided in the program gave

additional time vo the teachers for lesson planning, individual

and group conferences and assistance to studenis, and assistance to
each éther. They vere able to coordinate their plans so as to
avoid duplication of teaching and learning for students enrolled
in more than one class in which programaing was being taught.

Tne supportive services rendered by the personnel of the IBH
Corporation and The Boeing’Company in supolying evaluation instrunents
and resource materials, conducting seminars for students and in-service
programs Toxr teachers was greatly apprecialed. The suppnortive services
rendered by ISUNO vies greatly apprecizted. Some Kennedy siudents

received additional instruction, and werc encouraged to use the

facilities of the university whenever they vere available.
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Computer room supplics vere available at all times, and anmpl ,
resource and reference materizls vere supplied by the staff coordinator.

Machine maliunction created no serious probvlems. Tac

e
U0

Corporation sent service personnel inmediately and usually repairs

were conpleted within two or three hours.

ORI -
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Alioun ihe cuthors: of this evcluation repori ggree thai <he
irst-yecr pilot run attzined a degree of success far greater than
was antlcipated, they fecl that conswliants and a pre-assigned full-
t'me ccordinaior shouwld have particinaied in the planning of the
proroscl and shouwu huve had the opportuniiy of reviewirg the
proposel prior Lo its being submitted Tfor approval and fundin .

The proposali, although calling for extension o

=

the project

to include more schools, teachers and studenis, was predicaied on

a decreasing budget over a three-year pericd. The possible nszed for

additional edquipment, for remuneration for in-service training

and a relief period for additional teachers, for an increase of

computer room supplies, and for overtime remuneration for custodians,

teachers, end computer center assistants in the eveni that the

centers night te used beyond 5:00 p.m. a2nd on Saturdays, vwere overlcoked.
Teachers feclt that their in-service trsining was inadeguate.

Sore felt the need for more course ¥orx in computer science; some felt

their progress was delayed during their sumnor training period because

requests for assistance was on a "ceich as cabtch can” basis, znd the

compuier ves available only part of the time. Scone expressed a need
for more information about the computer itself and its uses.
Tne staif coordinator Telt the necd for some preliminary tr:iring

in computer science and in ¥he logistics of a Title ITL vroject. Most

of her informetion was oblzined frcm profecsionzl recding and limited

“

contact with other school systems with similar oprogremn




Tue togime.enl o Ui sucipevivor s steldl ccorcinulor vas a
misteke. fhe tine devoled to 1ae project grectly curtailed her
othexr dutics. Scwe frustrotion vas experienced becaucz she feli
that neither job was dore to her oun complete satisfaction.

As is the case with almost any new progrenm, there were problems
in its inception. The first was the delay in the preparciion of

ne

the facilities and the installation of the eauipment. The interruption

encountered by the school staff and custodizns while remodeling and
S}

installationiere going on compounded the usual probless that occur

in the opening months of a school year.

L -
The program provided for only cne keypunch machine in each of the 5

- two schools. Early in the yeor this proved to be inedecuate at Kennedy

- because of the large number of studenits involved, and at Behrmen

because 2 considerable number of the students were bus students &nd
it was difficult to do their keypunching after schoodl hours. The

time Tor each student to use the machine was limited as a result,

» sometines to as little as Tifteen minuites per day. The students refused
- the offer ito have ihieir prozrams punched at the data processing centers

in Fortier and McDomorh Secnior Hign Schools. They wanted the expericnce

3 of punching thieir ourn programs; they waented to test Them end debug them
-

| almosi Imrediately alter writing thom.

- Kec laboraziory pericds were provided Tor computer students. This

¥ made it difficuii Tor studeris with ro off periods, using pubdlic or

-

cchool bus irsrsporistion, w.d siudenis holding joos immodiztely aiter

school ( or ary ccrviration of trisc rcosens) o prepsre their computer




Tue scleclion of ine sindenis on ithe bosie of their elections

in Advarecd ¥atkhzmuides, Chemisiey IX, Chen Study, enl P55C Phasies’
poscd 2 problem for scme of the students. As there was orly onae

clzss of euch of these subjeets in eaclh schcol (exception, Kennedy

had two sections of Advanced Mathematlics)

4]

tudents who wvanted
these courses had no alterrative but to learn FORYRAIL.

Evalvating cormpleted prozrams as to content, degree of difficulty
or complexily, etc., doss no: solve the probler of evaluating puﬁil
progress. Grading progress in computer profrarming seems t0 be more

difficuli than in the ugnal secondary discip

At A

as opposed to production; nor hes a solution been reasched as to
what extent success in computer programning shonld influence grading
in the elected mathematics and science courses into vhich computer
programming has been in%egrated.

The lack of textuzl and reference material genred to the IBM 1130
Torced teachers to rely largely on notes gleaned from their IEM
prograxzd instruction course. As most of the reference materials on hand

related to other machines, preparing ary maverials from them Tor use

-
)

54 1130 was painsteiing.

Although both principals agreed that the program exposed scme

-
ck
pow
o~
;31
(€]
H
> o

-

students to challenging and vorthvhile erporiences in Xeeping with the

groving demands of &n ever increasing compuiericed society, end boih

ggreed that & relief pericd for the key teachiers was necessasy, they

pointed oui Tant the addition of repluessent toschers increasczd the

probles of hoosing in their alresdy overcrowded schools znd compourded

the problen of “floating" tezchers.




1.

RECO 23 ANT0LS

Tac prozram should heve a Tull-tine cecordinator widh tine
{0 handle the lozistics involved, 1o cstablish nore corrunication

with losal uwniversitices, other schocel systems with similar

H

projecis, personnel in business and indusiry, end organizations
and associations dealing with computers and their uses.

Now that the firct yeer of experimentation is over and all
have tengible knd>ledge to go on, consultants should be called ]
in eorly to assist the coordinator in redirecting, extending, and
evaluating the program.

Additional keypunch machines should be placed in the center
schools, and eventually in other school: that include computer

prograrming in the curriculu:.

The computer center should be made available in evening hours

and on Szturdays for studcents and teachers wnable to use the computers

jimediately afier school hours. It is suggested that, in addition to

1

the computer center assistant, a teacher be on duwy to assist witn

aquestions beyond the range of iechnical aid and possibly to teacn

classes of interested tezchors (vromising survivors of the IBM

-

in-service courscs) and students.

Provision for ramuneration and relief periods should be made
for teachers who beccme involved in the progran 1o ihe extent
the seven key ileachers zre involved.

- - - N ~ i wnc e wn ey S ,.
Provicion should be nuds 10 offeX & SULIy Progreil In 1959

involvinz & groater muiser cf stulents, including students @ Jovow

- -} 2. - S - "
levels than the junicr year.
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Funds should be provided Tor visitoiion of ihe coordinaior

——— -

or one of the key teachers to a school svsten in which camputer

oriented programs have been in operation for several years.

It would be advisable to work toward separate course in

cogputer programming, or, in licu of this, offer sections of these

special pathematics and science courses vhich are not computer

; oriented, thus allowing students a choice. Another possibility

i is the addition of one laboratory period per week to students

ek e g L Ak oa e

enrolled in these classes.
i
i The key teachers who are now involved in this program snould be

involved in any revision or Tuture planning, serving as resource

personnel and/or instructors Tor teachers newly introduced to

-a

f computers.

TR R
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CONCIUSTION

It is throvgh the foresight and initiative of

the Orleens Parish School Board and ine Supcrintendent

z and his stefl that this progrem camz into being. Tre
program took shape under the Division of Instruction
vith welcome assistance from the IBM Corporation,

The Boeing Company, and the Louisiana State University
in New Orleans. The staff coordinator and the seven
teachers vho put the program into bractice in their
classrooms are unaniious in the ir feeling that the
real accolades must go to the student VWhatever

success the program has achieved must be credited to

- their interest, enthusiasm, initiative, end periorm-

ance in Problen Solving - Computer Siyle.
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1.0 Introduction

The objectives of the excmplafy préject, "Problem

. Solving Computer Style", are, briefly, to enrich the
educational program, provide student motivation, develop
cource materials, develop programming skills, and encourage
broader cémputer use throughout the schools. In October
1967, the project was brcught to the attention of the
authors. Investigation revealed several areas in which
professional support vould benefit the project. Assistance
was provided in three areas:

1. The development of a2 test to mcastre Progress in -
learning computer fundamentals (development of test
materials was a requirement of the government
grant).

2. Instruction and consultation for the regular
teachers participating in the project.

3. Direct student in&structién in the technical areas
of computer programming and internal machine

operations.

Professional assistance was provided by J. Dowell,

F. Hoffman, J. Kothe, J. Lash, K. Winninghoff, and E. Yeager,
£
all of whom are employed'. ; The Boeing Company.




2.0 Support Provided

Initial suéport included five orientation and working
sessions with the teachers and adninistrative personnel.
Government and IBM (the equipment vendor) support to the
project, trainiag which the teachers had received, conputer
usage, keypunch problems, development of a computer sciences
course within the schools, and a summer pregram for 1968
were discussed during these sessions. ¥We presented seminars
on the topics of flowcharting and computer fundamentals.
These sessions required 24.5 manhours of effort.

As a result of these sessions, it wés agreed that we
would develop a test which would provide a quantitafive
measure of student computer knowledge. The test includes
forty multiple choice questions of progressively increasiug
difficulty in the areas of Definitions, FORTRAN, Computer
Applications, Flowcharting, Programming Fundamentals,
Problem Solving Techniques, and Systems' Analysis Techniques.
The tests were administered both early and late in the
school year, scored by us, and returned to the teachers for

comparative analysis.

The majority of our effort was dirccted to the students

. - . . ™,
participating 1in the projcct. ‘Classes were conducted at
. A Y

both the Behrman and Kennédy high schools on flowcharting,

>,

ter operation, and computer programming

fundamentals of compu

e




languages. In addition, the authors conducted four evening
classes in assembly language programming for seven students
from Kennedy High Sclicol.
We anticipaie furthier professional participation in 4
the excmplary piroject in the areas of consultation,

" assistance in arranging field trips, and dircct student

instruction.

3.0 Conclusions and Recommendations

One has only to talk with the students to see that

the program has satisfied its objective of stimulating

their interest. Their knowledge of computers and programming

has improved noticeably during the period we have observed.

We would make the following recommendations for the future:
1. Provide more training for the teachers involved

in the program, particularly in the areas of

2

computer fundamentals and monitor systems.

2. Put the computer to broader use within the

e

ructicaal program, It can be used for business

ot
4

inis

Jie

\

and administrative applications as well as for
scientific work.
3. Provide a more balanced emphasis within the program.

Systems' Analysis, per se, is becoming a respected

and worthwile career field. Total emphasis on

mathcmatical problems is unrealistic in light of

the ratio of pure mathematicisns to enginecrs and

and programmers in the professional world.




Encourage the students to experiment with the
computer and its programming languages. It is
functionally impossible to damage the computer

mechanically with a program.

In conclusion, we found the project to be an unusual

and rewarding experience for both the students ard our-

selves and hope that we may continue to be of service.
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COMPUTER PRIKCIPLES EXAMIVATION
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a.
b.
c.
d.

A Portrzn sywbel meaning

a.
. b,
c.
d.

if 1=1,

a.
b.
c.
d.

Stovrecd pr
arezs:

Tha F¢

b.
c.
d.

rtran languaze was doweloped primarily to assisis

GG PULsi PRINSTILES Zi4 LT {9

—— e & - e A e o " -

vestion carefully Chaoose the nost corvoct ansuer and place
nost 1 .

J-.

-

the answer shedt.

The Central Processing Unit (CPU) of a computer performs which of the
followinz functions:

schoeduling ef prograls

printing of listings

control of computer rogran operation
rzading input cards

A procedure written in a computer code for sclving e well defined problem is:

an input deck

an arithmetic functien statensnt
2 flouchart

a program

ll\#\l/

J=3, K=&, and L=2, the Fortran expression I + J¥K/L%2 has a value:

13 o
4
37
49

ram digital comruters were first used in vhich of the following

sciantist
busings
cducatior
gcvethcnt

<

gecountants

businass mananers

teachnys :
scieatisis and eaginenrs
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7. A grophical procelwie Do plepnint # corsvher progeen is:
a. flovcaartinz
D. Mins ] .
e, Jdsbugzing
d. bdber chartiry |

8. Which of the followirz cimbole rcprescaty a declssan:

b.

Ce

da.

9. The sum of 101, and Oll1, is:

- a. 012, -

g TR Ty

b. 00102
Ce 0).‘.!.12
d. ]0002

30, Tbe principsl aiffersnce beiveen a cempiler end en aascubler i3:

a. no ¢iffcrence
b. a capller generates pany iuvstructions for each line of
proegrem code A . .
b c. &1 assembler crganizes suprowtince .
L d. @ ccnpiler rejuives NO EoUYCES Proyram

11. Which of the foliowing Fortran stat=:ants reoresents the Fythagoirean
Gheoren for a risht triungle with sidea A,B, aad O

e. C= (A +3B)r2
b. C= SORT (4= + B3enR2)
2t 72
c. €= WMZ+ B2 -
€. C = SQRT {(&+2) + ST (B%2}
& computer routinz 15 celculale the ruote of poiynaricds would typically
use vhich of the follo: ng enoroachns: :

&. cxlcvlation
b. analysic

ce Irspection
d. Iiteratio:




All of the following are cxumples of data storage media encept:

14,

15.

16.

17,

18.

19.

20,

a. wmagnetic tape
b. ecard reader
e. drum

d. disk

A progran vhich is assocfated with the CALL statement and which returns
control to a master prograa is a:

a. procedure

b. subroutine

c. arithaetic function
d. ezlgorithm

¥hich of the fonllowing format statements correctly 2xpressn=s READ (2,3)
AB, YB, ZB:

&. 2 FORMAT (1X, F3.5, F3.5, F3.5)
b. 3 FORMAT (1X, E6.2, 17, F3.5)
c. 3 FORMAT (P5.3, I7, E6.2)

d. 2 FOMMAT (E6.2, F3.5, 16.2)

Given I =--3, IF(3*I + 9) 10, 11, 12 will cause what statement to be executed:

a. 10
b. 11
c. 12

d. none of the sgbove

Analog is to digital as:

a. continuous is to discrete
b. approxiwate is to cstimated
¢. 8low is to fast

Cte—o—

d. compiled is to wired

It has been suggested that on2 area of computer applicatiocn has added
significantly to the stability of the Americzn econcmy. Which of the
following areas would that bea:

a. payroll

b. inventory

c. accounting

d, scientific data reducticn

Graphically representing a computer program does not aid:
a. dorumantation
. b. coding
c. debuzging

d. none of the szbove

Which of the following is the primary FORTRAN tool for altering program flow:

- &, GO TO
b. computed GO TO
c. IF

d. all of the above




b

Anhrzadecimal nuzbering system is based on:

a. 6

b. .6
c. 16
d. 60

22. A computcr ccre wemory is so0 narcd becauses

a. it is the center of the couputct

b. it is nade of ferrite cores

c. it is directly addressable

d. it is essential storage .

| 23. The FORTRAN capability that aids in matrix operations is:

] a. D9 Loops

b, subscripting

c. self-indexing FORMAT
1 d. none of the above

3 24. A "Library Routine" is:

a. found in a library

S " b. supplied by the computer manufacturer
) c. a standsrd computer program

] d. e program for computing cosine

|

|

‘ 25. Which of the following represents a system analytical approach to
problem solving?

a. the scientific mathod
b. flowcharting
c. B = PxDxXxV
| d. goal setting

26. Many problems are too complex to allow precisc mathematical description.
A computer technique oftean used is:

a. simulation

b. modeling .
c. list processing

d. eapproxiwmation

27. The power of a computer is inversely related to "cycle time" which, in turn,
is affected by all of the following except:

a. clectrical couponents

b. bit-parallel transfer rate
c. I/0 time

d. azchitecture
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28. A program which can be exczuted several times sitnultanecusly is said to be:

a. recursive

b. reentrant

€. reiterative

d. self-restoring

29. Computer hardware used for subscripting:

a. accumnulators
b. real-timeclock
€  index registers
d. trigger circuit

s e el

30. Nested DU's are characterized by which of the following™

a. internal index modification

. [t
C

d. no;leol'theabove

31. Distribution of the resources of a computer among several programs
is called:

multi- processing

system deg. Jation

memory swapping

time sharing

ap e

32. Supervisors, monitors, and execulive systcins were devcloped to:
a.  increase throughput

e~ b. reduce human intervention

c. perform hardware oriented operations
d. " all of the abave :

33. The logical operation AND nay be defined by:
a. 10113 AND 11013 = 111009
b. 10119 AND 11015 = 010019
c. 11113 AND 00119 = 01100,
d. 10113 AND 11013 = 011119

34. A program which executes stowly hecause it must print many lines of output
is said to be:

a. J/0 hound
. b.  computation bound
‘ ¢.. inefficient
) d. coslly




e e

35.

37.

39.

A_I!_l is:

a. the smallest unit of information
b. the sign of a numberf
¢. aspecial computer operation
d. none of the above
The execution of several programs by sharing time among them is
referred to as: ' :
. a. multiprocessing
b. multiprogramming
¢. multiaccessing
d. serial processing
A multiprocessing system must have:
a. two interconnected CPU'’s
b. a time sharing monitor
c. separate printers for each process
d. remote terminals _
Computer programs use all of the following to make decisions except:

a. branch
b. flags
¢. countess
d. tests

A solution technique which produces a fezsible solution by applying
a pragmatic set of decision rules is said to be:

a. algorithmic
b. deterministic
¢. heuristic

d. optimal

The boundzry betwcen computer systems is referred to as the:

a. system linmit .

b. system interface

c. functional boundary
d. system range '
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Summer 1968 Computer Program Calendar

(Students)

Registration (at both centers;

F'ridabr, May 31....1:00 pomo - 3:00 Pomo
Monday, June 3....8:00 a.m. - 12:00 m.

Notification of Selection (by ‘telephone
or letter)

Tuesday, June k4

Organization of Classes

Wednesday, June 5....8:00 a.m.
Classes

Begin....Thursday, June 6
End-. o000 .Friday, J‘lly 19

Available Computer Center Sevvices

June 3 - July 26....8:00 a.m, - h:hs p.m.
except Saturdays, Sur?ays, and holidays
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PROBLEM SOLVING - COMPUTER STYLE ';

1968 SUMMER PROGRAM

¢
== For
- .- Students and Teachers of Orleaans Farish t
in
- Public and Nonpublic Scheals
s Funded by a Grant ‘
Under Title III
- of the
- Elementary and Secondary Education Act f
. of ’:
] 1965 |

Division of Instruction
New Orieans Public Schools
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FOREWORD

Current literature on the role of the
computer in American education equaties the
effect on society of the repid development
of the camputer and its applications to the
effect of the Industrisl Revolution. One
application of the camputer is iis use as
a problem solving tool.

Durirg the 1967-68 session instruction
in computer mathematics and programming was
implemented into the edvanced mathemstics
chemisiry, end physics courses offered in the
twelfth year in two New Orleans public senior
high schools. As the yeer progressed students
at lower levels were given similar instruc-
tion as an extracurricular activity on a
voluntery basis. Students from public and

" nonpublic secondary schools in New Orleens

have made use of the camputers to run programs
or to participate in demonstratioms.

This program is designed to introduce
more high school students and teachers of
Orleans Parish to this innovative technique
of solving problems related to the mathematics
and science areas of the curriculum.
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Camputer Centers

Location

Martin Behrman Senior High School
T15 Opelousas Avenue
Nevw Orlesns, Louisiana TO1l4

John F. Kennedy Senior High School

5700 Wisner Boulevard
New Orleans, Louisiana 70124

Telephone

Behrman Center........362-4192
Kennedy Center........283-3350

Camputer System

Central Processing Unit, IBM 1131
Printer, IBM 1132

Card Read/Punch, IBM 1hk2

Card Punch, Printing, IBM 029

Available Services

The Camputer Centers will be open
for use by secondary pupils and
teachers of Orleans Parish 8:00 a.m.
to 4:L45 p.m. from June 3 through
July 26 daily except Saturdays,
Sundays, and holidays.

Assistants

Behrman......To be named
Kennedy......Mr. Charles Wick

2

.




Summer Course
for
Students of Crleans Parish
in

Public and Nonpublic Schools

Grades 19-12




; Course Content

Basic computer concepts end terminology
Camputer mathematics and programming techniques
FORTRAN computer lenguage

Hands-on experiences with the camputer

Teachigg Staft

- Dehrman
Mr. Michael A. Achary
Mr. Harold J. Contreary
Mr. Milton Roos

Kennedy

Mr. Raymond P. Cougle
- Miss Jean I. Cullen
Mr. Edmond C. Drouet
Mrs. Solange G.Petersen

Fees

S—

There is no fee for the course. Materials

and supplies such as deta processing cards,
.- flow charting sheets, coding sheets, etc., !
will be furnished free of charge. '

] Cradit
‘- No credit will be issued in connection
with the course. Students who complete the
t i course will receive & certificate of pertic-

i . ipation.

¢/
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Rggistration

Eligibility

Students attending Orleans Parish
public and nonpublic senior high schools,
Grades 10-12, are eligible to register
for the course provided that, upon regis-
tration, they presert report cards as
evidence that they have successfully
campleted Algebra II, and a note signed
by the principal or counselor “of their -
respective schools verifying that their
curriculum fcr the session 1968-69 is
mathematics-science oriented.

In :addition, each applicant will be
required to take & programmer aptitude
test at the time of registration, and to
indicate his intent to attend classes
regularly and to camplete the course.

Place

Behrman Center - Room 204
Kennedy Center - Room A 101

Dates and Times

Friday, May 31 - 1:00 p.m. - 3:00 p.m.
Mondzay, June 3 - 8:00 a.m., - 12:00 m.

——

—— Y
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Selecticn of Student Perticipanis

The teaching staff at each center
- will serve as gelection committees in their
respective centers. On the basis of the
data obtained from their registration forms,
— the results of the aptitude test, and the
- . date and time of registration, the students
will be ranked and a list established. |

The first 30 applicants on the
L. established list at the Bchrmen Center
and the first 40 applicants on the esteb-
lished list at the Kennedy Center will
be notified by telephone or letter of their
selection.

]

Ll
4 -

In the event that any student select-

- ed is not able to fulf:ill his commitment
to the program, the next person on the list
[ "T will be notified of the vacancy.




Classes

Duration

Classes will be of two {2) hours
duration and will be conducted in the
mornings, Monday-through Friday, begin-
ning Thursdzy, Junc 6 and ending Fridey,
July 19.

Organization

Students who have been notified of
their selection will report to the regis-
tration centers on Wednesday. June 5 at
£:00 a.m. for class organization.

Three (3) classes at Behrman and four (L)
clesses at Kennedy, each consisting of
ten (10) students, will be organized and
assigned one class per teacher.

Schedule

The time schedule of classes will
be so arranged as to allow each class
an equal share of computer time.

B
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Computer Center Services
for
Students
Not Enrolled in Classes at the
Computer Centers
and
Teachers
of
Orleans Parish

in

Public and Nonpublic Schools
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Students (not enrolled in classes)
at the Computer Centers

Students who are receiving instruction
in comp'+ter mathematics énd progremming in
secondary summer schools, other than the two
camputer centers, may request time on the
Ccamputers and the services of the camputer
center assistants by telephoning the centers.

Such students should be accampanied by
their instructors or, upon arrival at the
centers, they should produce some form of
identification attested to by their instructors.

Teachers

Teachers of secondery schools in Orleans
rarish who have had some preliminery training
in programming techniques, but who have not
had any hands-on experience with the camputer,
and teachers of secondary schools who have
prepared programs and wish to run them on the
computer may request time on the computer
and the services of the camputer assistants
by telephoning the centers.

/o/ 11




APPEEDIX D

COMPUTER QUESTIORHAIRE




RATIEGS

1.

9.

10.

&4 - VERY GG
3 - SATISFACIOR
2 - POOR
1 - NO OPIHICN . Rating
| {
PART I 4 3 2 ' 1
. ?
To vhat degrce do you think the computer classzs have: Percent ;
' . ‘ . 3
.Excited nev interest in your study of wmathematics 51 134 110 5 3
3
Helped you to organize the solutions of problems
more logically 56 124 {15 5
Helped you to understand the general conccpts of ’
science and mathematics which are being illustrated by i
the prcblems and you must solve 4t 136 115 i 5
i
Encouraged you to work on your own fer informaticn 1
beyond that supplied by your instructcrs 50 123116 :z11
:
Helped you to realize the role of compvabrn in ;
mathemstics and science 90 6 : & 2
Helped you to develop soue skill in programmning 2
fundamentals 62 !28 8.3 2
Stimulated you to formulate problems that can be x
solved on the computer 41 130 {21 = 8
Helped you to feel a greater sensc of participation than f
is ordinatily experienced in regular mathematics and ;
science classes 50 §£15 126 % 9
1
Helped you to recognize the importance and capability E i
. . s : 1 {
of the computer in wmodern day living 83 11 ¢ 3 : 3
. ) i : * ]
Enriched the current mathematics and science programs i60 122 110 § 8
13
l
PART 11 % ;
Rate the follewing using the same ratings as in part one. i % i }
) i
Your progiess 134 135 126 5
i
17 .
Your success in writing programs L8 {28 z 18 6
§ ¢
Quality of iunstruction i62 119 {13 6
Availability of computer time i6l 315 i21 3
. 12
i
Availability of keypunch time {31 i19 50

-1-

COMPUTER QUESTIUHNAIRE
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i PART IIX
f No
Yes No Opinion

i
? An,wer y&s of io to the followiing questions: Percent
; 1. Would it be bztter if presented es a separz*e course? 92 8
{ 2, Should. students be allowed to work gt their owm pzce? 80 16 4
. 3. Should a keypunch operater be available to punch
Ii your programs? . 13 87

4. Should the history of the computer be taught? 48 45 7
‘ -
;l t. Has the computer taken time avay from regular lessons? 48 48 4
3’ 5. Do you think group discussion would be helpful and/or
h desirable? 81 19
? 7. Do you feel that everyone has an equal oppcrtunity to
3 run prograns? 55 45

8. Do you feel your programs should be debugged for you? 20 80

9, 1Is thc computer center assistant able to assist you

in your difficulties? 84 12 4
10, Do you feel that the pregram has been a vorthvhiie
experience for you? ' 87 13

i
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APPERDIX ¥

THE PASSED~FATILED REPORT




Tk PASSLO-FAILED REPORY COXULLR STYLE

This program vas rreépared by three soniox studenfs of
John ¥, Kennedy Lenior High School as a vcluntayy project to terminate
instruction ir compuier prograzming vhich had tezn offered during the
-regular session. Students did the work on their own time; and since
the data required vas not available until the last week of school,
these students came back to school after they were officially graduated.

Tne report is an annusl ocne submitited by each school to the
Division of Instruction. The raw data usually prevared by each teacher
gives the percentasge of students vho passed and the percentage of students
who failed each cf the teacher's separate courses. The school then prepares
a summary, first by course classification, then by departments. Finally
a recapitvlation of departments is made lo arrive at a percentage of
passed and failed courses for the entire school. This job is time
consuming, and the availzbility of the camputer at Kennedy shoxrtened
compilation time considerably. In addition to the time-saving aspect
of compiling the swmnary, preparing this program proved to bhe a successful
way of'introducing the computer to the faculty.

The first program was designed so that the console printer gave
all. explanations to each teachef,_who then entered data as the progrem

directed, and ccpied his ansviers on an oificial foxm. As the teacher

4 did this, the program provided & puncnef cexrd ovtput of the information
enterad, to be uscd a@s data for the meain nrogran.
J . (<)
When all teacher-Torns were ccrplete, 1wo previously written

b4
-

programs vere uscd to sort the data cards, and the finel execution of

the sunrary prozrom was brgun.

&
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Graduates were in attendonce to assist the teachers if necessery.
In the above described marner, & task which rormelly involves the work
of two teanchers for two full vorking days was aboreviated ;f.o less than
an hour's work on the computer to produce two copies of the final report.
Since this is an annuz). report, the program can easily be updated to be
.used agein in future years. The possibility also exists that revisions
may be made in the progrem vhich could improve its efficiency, but these

revisions will probably become assignments of students who participate in

the program next year.

Solange G. Petersen
Instructor

L
|
L
|
] -




- 11 JOB
// FOR
%#1OCS(CARDsDISK$1132PRINTERsTYPEVR]ITER sKEYBOARD)
# LIST SOURCE PROGRAM
#NAME PF , .
DIMENSION X(9) sNENR(9) sNLEFT(9) sNDROP!9) s NPASS(SG) sNFAIL(9)
DIMENSION NREMN(S)

5% NSUM=0

56 WRITE (1915)

15 FORMAT ('PRESS THE NPRO BUTTON ON THE CARD READER TO GET ALL THE C
1ARDS OUT. THEN PUACE A DECK OF'/sf'BLANK CARDS IN THE HOPPER OF TH

. 2E CARD READERe¢ AFTER THATs PRESS PROGRAM STARTe'/)

‘ PAUSE -

88 WRITE (1916)

16 FORMAT ('WHEN YOU ARE ASKED TO ENTER A NUMBER BE SURE TO PUT A DEC
1IMAL POINT IN ITe IF YOU MAKE A MISTAKE®/s'HIT THE ERASE FIELD BU
2TTON AND ENTER IT AGAIN, AFTER YOU HAVE TYPED IN A NUMBERs PRESS
3THE EOF BUTTONe'//)

WRITE (1+19)
19 FORMAT ('MAKE SURE THAT THE NUM LIGHT TO YOUR LEFT 1S ONe IF NOT»
-1 PRESS THE BLUE NUMERIC BUTTONst//) -
58 WRITE (1+17)

s 17 FORMAT ('ENTER YOUR SUBJECT CODE.')
READ (692)X(NSUM)
2 NCODE=X (NSUM)
‘ 51 NSUM=NSUM+1
: WRITE (1+1) |

1 FORMAT ('ENTER YOUR TOTAL ENROLLMENT.')
READ (692)X(NSUM) o
2 FORMAT (F540) '
NENR(NSUM)=X(NSUM)
: WRITE (13}
- 3 FORMAT ('ENTER THE NUMBER THAT LEFT SCHOOLe!)
READ (692)X(NSUM)
- NLEFT(NSUM)=X(NSUM)
WRITE (1+4)
- 4 FORMAT ('ENTER THE NUMBER THAT DROPPED THE SUBJECT')
READ (692) X (NSUM)
;‘ NDRCP (NSUM)=X(NSUH) )
NREMN(NSUM)=NENR(NSUM) = (NLEFT (NSUM) +NDROP (NSUM) )
WRITE (195)NREMN(NSUN)
5 FORMAT ('7THE NUMBER REMAINING IS's14)
VIRITE (196) .
6 FORMAT ('ENTER THE NUMBER PASSING.')
READ (632)X(NSUM)
NPASS(NSUM) =X (NSUM) .
NFAIL(NSUM)= NREMN(NSUM)= NPASS(NSUM)
WRITE (1s7) NFAIL(NSUM)
7 FORMAT (!'THE NUMBER FAILING IS's14)
PRCTP=FLOAT (100%NPASS{NSUI1) ) /FLOAT (NREMN (NSUM) )
PRCTP=ROUND(PRCTP+10.)
PRCTF=1004+-PRCTP
VIRITE (1948)PRCTP+PRCTF
8 FORMAT ('THE PERCENTAGE PASSING IS!'sF5e1/9'THE PERCENTAGE FAILING
11S'9FSe1//9 '"MAKE SURE THAT THERE ARE GLANK CARDS IN THE CARD READE
2Ry PRESS THE START BUTTONs THEN PRESS PROGRAM STARTW')

Aruitoxt provided by Eic:
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"PAUSE
WRITE (2+9)NCODESNENR (NSUM) s NLEFT (NSUM) s NDROP (NSUM) s NREMN ( NSUM) s NP
1ASS(NSUiM) sNFAIL (NSUM)
9 FORMAT (16¢6111)
WRITE (1+10) -
10 FORMAY ('IF YOU HAVE ANY MORE TO DOs ENTER 1¢ IF NOTs ENTER 04!)

READ (6911)LSUV
11 FORMAT (11}

IF. (LSU)54+53,58 ]
53 WRITE (1412)
12 'FORMAT ('IF YOU WANT A GRAND TOTALs ENTER 1¢ IF NOTs ENTER Oe!) -
READ (6921)JFK
IF (JFK)54957462 ;
62 IF (NSUM=1)54461+55
55 J=NSUM<+) |
NENR(J)=NENR (1) |
NLEFT(J)=NLEFT(1) 4 | . . |
NDROP (J) =NOROP (1) |
NREMN (J)=NREMN(1) - L
NPASS(J)=NPASS(1)
NFAIL(J)=NFAIL(1)
‘ DO 100 ME=2+NSUM
i1 - NENR{J)=NENR (ME)+NENR(J)
' NLEFT(J)=NLEFT (ME)+NLEFT(J)
- NOROP ( J) =NDRCP { ME ) +NDROP ( J)
i NREMN ( J) =NREMN ( ME ) +NREMN( J)
i. NPASS(J)=NPASS (ME ) +NPASS (J)
NFATL(J)=NFAIL (ME)+NFATL(J)
L 100 CONTINUE
[: PRCTP=FLOAT(100*NPASS (J) ) /FLOAT (NREMN(J)
PRCTP=ROUND(PRCTP+104)
PRCTF=1004=PRCTP
WRITE (1913)NENR(J) sNLEFT(J) sNDROP (J) s NREMN(J) sNPASS(J) sNFAIL(J) ¢P
1RCTP $PRCTF
13 FORMAT ('TOTAL NUMBER ENROLLED's14/s'TOTAL NUMBER THAT LEFT'e14/4¢?
1TOTAL NUMBER DROPPED's14/+¢TOTAL NUMBER REMAINING's14/+'TOTAL NUMB
! 2ER PASSING's14/9'TOTAL NUMBER FAILING'sI14/¢'PERCENTAGE PASSING' +F6
341/9 'PERCENTAGE FAILING'sF6e1)
! 57 WRITE (1510)
* nTAD (6911INO
L] NSUM=0
IF (NO)54354¢88
(' 61 WRITE (1+18)
| 18 FORMAT ('OH COME NOWe YOU CAN TOTAL THIS ONE YOURSELFe!)
GO TO 57
54 CALL EXIT
END

4 -

UNREFERENCED STATEMENTS
59 56 51

FEATURES SUPPORTED
10CS
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ORE REQUIREMENTS FCR PF
COMMON 0 VARIABLES 152 FROGRAM 1184

ND OF COMPILATION
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