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INTRODUCTION ) L
| ‘-".‘~~ o - . ‘-‘-v . o
. In the contemporary world, education is essential for A e
‘economic survival, ~partictlarly technical educatmn. Yet'a con- . B
siderable part of our pophlatmn is denied any opportu.mty for thz.s |
" education by accident of birth,. Millions of children grow up in
areas of the city where school £acx11t1es are both mdequate and

‘overcrowded and where the teachmg staff is OVerworked and un- . -

' ° derprepared., L T _
. o Thxs de facto segregatxon of the poor. black brown, - o
’ .and whxte poor, must be eliminated if we want a demccrat:c and" :  ' ..

prosperous Arnenc'a. With the best of will and resources it will
require considerable time and effort to bring the skhools in de-

~ prwed areas up to the levels of thoge in more pros‘perous areas,
~sayin the Los Angeles area to have the schools. in Watts and

Venice on par with those .in Brentwood and Pacxfxc Pahsades. N

o .- thle the general effort is bemg made thé are cer-

< ‘ .tain spec:lal measures we can take to accelerate certain parts of -

| ‘the program. We can help the high school graduate looking for

a job ard the high school student l;oping"td o"to college, Al-.

. - ‘ th.ough it is obviously impossible inas er progi‘am to re-
pair the"defxmencxes of twelve years of underpnv:.leged educa-
tion, we can hope to prov1de some vital trammg in a few crucxal

- areas. ' ).
One of thése -areas is the use of digital computers. In .
an age of auéomation the average person has a choice of learning
.how touse the machine, or of peing displaced by it. Fortunately,

o . ' we"aré at the begix‘miﬁg of this age, at a time w}‘xen it is ndt. too

.. difficult to teach the high school student with the rudiments of

mathematics the fundamental properties of the contergporary

¢

digital computer. ' ) S




Once this training has enabled him to get a job in American
industry, the cul’tural def1c1enc1es of his education can be remedzed
in various ways. Once thxs trammg has allowed him to compete m
college in a number of mportant areas, mathematxcs, engineering, |,
and science, the student can ¢oncentrate on the other areas that have -
~been neglected in his schooling. Given conf1dence and motivation, .

the human mind has fantastic-abilities to learn quickly.

H
.

bl .
- . . '

. In 1968, our program started with a volunteer staff from .
the USC Departments of Electrical Engineering an.dv Matheméties.
Funds forthirty student st‘ip‘ends were received one day before the
high ech:/Ql

- apd aébfained the names of 200 mterested students. From these names,

year ended., We contacted six high schools by telephene,

"ptlnrty students were \ra.ndomly selected. The Nelghborhood Youth Corps

sent us an additional twenty students.

'
1

/
“" . In 1969, we received" support:from the National Science
Foundation, a grant of $27,400, Grant No. GJ 423, which enabled
us to continue the program in a systematic fashion. This grant pro= !
wvided funds to' train ’e hundred inner-city youths from seventeen .
hxgh schools, - Eaghty science-major students were selected to re--
| ceive mstrucnbn m computer programmmg, while twenty noh-science
majors w,ere chosen to learn data processing skills,
)
In view of the s‘uc‘:céss of these progrms; we expanded our
"efforts in 1970, | W'c/e enlarged the program to accommodate as many
u.nderpnvﬂeged ycuths as funds,.facilities, and personnel allowed
' . .
On the basis of our experiegce, we feel strongly that a -
program of this nature can, and should, be carried ‘out in ev‘ery
medium size city that c.onteins a college or university. We hope
_that our ‘program will serve as a protptype for similar programs

1

throughout the country. L - N
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3 Thxs trammg program has the followmg advantiges.

¢ . LY

1., It provxdes trammg for umnedtate ;obs . ’

2, It provides fundamental mat.hematical and- scientific

programmmg tra;mng for students going on to college. -

« D
3. It makes ;good ude of college a.nd un:verszty fa.cxhtxes

that are not used to cgpa.czty during the summer.

4. It furnishes valuable teaching‘ expérience to graduate. '

students and research assxsta.nts. ’ : .
studegts and research as

5. It énows these young people to obtam the. satisfaction.
" of using their mtelhgence and training for social and

. idealistic purposes .

T b It prov:.des a method of financial support durmg the
' ‘ summer for graduate students and research,assx ‘ ts

in the area of computers and mathematics.

7 K It'pr?vides an important examplg of ﬂ}e way-tha{: thé“ -
college and university, business'interests, and the
community can work together a8 a ¢ fdr the bene-
¢ .7 fit of cach and all. - jm P

’

In the fcllowmg pages‘we present a general descnptxon of-

the 1970 program. A more detailed descraphan of the courses taught,

.. as well as techniques used may be .found in the supplementary re-

ports by James Wooleyer and Art Lew, curriculum coordinators of ’
vthe business data processing and scientific prog'ra.mmmg courses,

respectively. | ) : N

s



.\\ - SELECTION OF PARTICIPANTS
\\ _- . N : Y ’ . . . N3

Letiers of ”mv:.tatan te parhczpate” and copies of t.he report |
on the 1969 prqgram were sent by Rxchard Bellman to the prmcxpals ef
‘eighteen high sé;hoels in the general area around the Umvers\ty of ’ '

s Southern Cahforma. Members of the Pro;ect Soul staff'met soon there- ]
. after Wwith a repx\esentatwe fromh each schoel to further explain the pur-

. poses of the - ‘Project, answer quéstions regardmg it, a.nd set g\ndelines | ",' «;._i.'._

to be £ollowed in éelectmg candxdates. SETH : L T

b X ; \ Each schdol was requested to furmsh the name's and addresses
) of twenty-two candxdates f%r the three courses, to be nominated on the -

\ . a - ’ B ) R .
- ’
\\ A . _‘ K

L follcwmg bases: \. | | . , |
] \ .y P} . .v ‘ 5..
, _ 1. Keypunch Operations, ‘ e . |
s - Two senidrs with non-scientific background who could
s - o type at least 40 words per minute. ,, i
) R SRR 2. Fundamentals of Business Data Prcceésmg and COBQL '
' - . Progra.mmmg : . S

‘Five seniors with ron- scientific backgro\md 'I‘hzs group -  -
* was requxred to tdke a programnung aptxtude test. :
rot e 3. Scient:.fic Programmmg. , ¥
+  Fifteen cand1dates (Z juniors and 8 sqnmrs), each w:th
a’{:ackground in mathematics a.nd stience. At least one,

R year of {zgh school algebra with a grade«of C or better «

*, : ,was a prerequiszte. Thls group-was requxred to take . | -
: | . : ‘- the ‘programming aptitude test. ‘Students mth more than . -
| “ ) i 20 hours of previous training in FOR'I‘RAN I\(’\were not : o
v ' T B ehgtble to participate. ) X

An outstanding scholastic record was not necessarily a pre-
requisite for eligibility as'a candidate for any phase of the prbgrem.
. In fact, we specifically requested that each school nominate two candi-,
‘dates for the sc‘i,entific programming course who have demenstr'ated
aptitude in niaf;ﬁematics ‘and science, but were inconsistent in their

performancé, as reflected by their qlepgsroom records.
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. To assxst m‘the sélechon of part:cxpants in the da.ta processmg

and scxentxfm programmmg courses, a programmmg aptltude test was

admzﬁxstered by the Progect Soul staff to over four hundred candxdates
Saturday, June 6 1970 - Qn. the campus of the _University of Sauthern \
.California... On that same date ea.ch ca.nd1date for ﬂ:e key'punch operar

tums course.was mterneWed L v

.

The cand:dzates were mformed by xnail Monday, June 8, 1970
regardmg the results of their a.pphca.non. Succes sful apphcants were

'allqwed seven days to accept or- declme an offer. All vacancies as of

June 16 were filled by a-lternates. On Juné 19, class schedules and

related mformanon we re mailed to each panticxpant

<
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' THE DATA PROCESSING PROGRAM
¢ 1 , . SN .

1, Int:‘oduct:.on . : . -
. o A total of fifty high : school’ _Iumcrs and seniors with non-

scientific backgrounds were invited to parnczpate in the Data Proc- -

' ' _y‘:’.' ' essmg Program. In general terms the primary goal was to provx‘de .
. ° - these'young persons sound ‘basié trammg in commercial data proc- '
L essing. The tram;ng, practical+in its forin, was designed to expand |,
the horizons of the students-in the educational and octupational frames
of reference and, thereby, to motivate their interest.in continuing
education. Sec¢ondary goals were to prepare them for employment m
the areas of keypunch operations and data pnocessmg, and to estabhsh
and maintain a lee of competent data processmg personnel for recrmt* "'

Ca

<, rhent by firms in the Los Angeles arelamrhmh have mdicated an interest

A

;
.t . ¢ . . - '

- "\h in'our trained people, . L o .

.
Sl *

The keypunch course accamniedated/tenvstudents and lasted.

foui* \%reeks“. Two hours per day were devoted to lecture and two to

. S labaratory work, . o . o P
. . = L, e ) ~N ) . . ) ‘ .
[ S PR . s .
: L Below, smdents\ are shown rece_wmg mdxwdual instructions

f'r‘om John Kelder, keypunch mstruetor. .. ] K
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Forty stuéents in groups of twenty took part in. the Six-
week business data processmg course. 'I‘he first two weeks were
spent on the fundamentals of business- data pracessmg, and the re-,
mammg four were devoted to an intensive course in COBOL pro-
grammmg utilizing ‘the Honeywell H-200 computer system. Agam.
two hours per day were spent in lecture and two in the laboratory,
at least one of the latter involved hands-on experience with the

hardware. o . K - S

f; hands-on training session,
[

F-4
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_ A detailed desc.rxptmn of the courses content as well as
\ .
‘teaching methods and techniques used can be found in Part'll, Report™ L.
on the Data Processmg Program, by James Waolever curnculum o : -
cOordmator for that segment’ of the 1970 Pro;ect Soul o
L}
2, Section I = Keypunch -Operation .
' a. Course Description and Objectives S . | ‘
This course has been designed to acquaint t}le student with L
the various processes of Key £unching in a business environment, - .
A prerequisite was the ability to type 40 words per mmute.
Upon successful completion of this four-week course, the. -
student would be able to: : ‘ ‘ e N . :
s 1. State from memory at least six functiogs whxch &
T . punc_hed hole in a card can perform, ,
‘< . . 2. Describe correctly a unit record ‘card in terms of _
. " them;%}ber,of columns, and the names of the various
punch positions, ‘ | '
'o A . ’ et . - . ) "2
. 3. Define a card-field and calculate the number of col-
) umns required to punch a given field. ' "
¥ ( .. 4, When qu%stmned locate and explain the use of:
’ ) " Main Line Switch ‘ Card Hopper - - )
Punching Station’ . Reading Station :
| : Card*Stacker .. . Back Space Key , -
Keyboard - Chip Box N
, - Program Control Umt B S ‘ )
5., Setup a program conbrol card, using the automatic
functions available with this machine. |
. .
G Correct and manually duplicate error cards,
~ _ ; : : ,
' , 7. Define the following program codes: . 0
. o . Automatic Duplication : - "
! . . oo Automatic Skip K
Alpha Shift |
Field Definition A .




. be acqu&re& either on the eollege campus, whe're the course is \
taught, or In the local community.. Ineither case the student's
‘Aperjforman.ce would be supervised and evaluated by the instructor

w

of the course.

- ' . Z.? - . ]

~ . . . \ . . - . . - . " - . + ‘
. o . " - NS | s ) “
,‘ \. ‘r' . - - . . -‘ . , N .
- . - . . ) ' . - ‘
O \ 8. State the purpose of the follawmg ) "
4 e A Program Drum e . o, R . .
’ < <, . "+ Golumnm Indicator AR )
. . \ PrOgram C:ard L R

- ’ | 9. Remove a.nd replace a prcgram card . - .
Lol e ,R.‘_ lb: Correctly operate the card puneh under program( :

N _',‘ : A .'{ “' M . . . ' ' L
.t e - . / contrel o v v ' s.u' — Lo 3
;' l"" . “~ a xn. P J. ) ‘.‘ ., ‘,{’. . . ‘ ‘n e - . '1:. . - [y
g T ¢ Be  Course Catline - B IR LT .
N ‘ RS S Cl@ss 0penmg LT ' ‘ T | )

. % * 1F, Principles of Unit Record Accounhng . I
\ o . R 15 S The Unit Record Card o . B

. © IV. Features of the Punched Card o ‘
V. Manual Punching Exercises - o .
, VIi. Program Control Unit C ) ‘:
i .VII. Additional Features of the Card Punch T
VHI. “Verifying Procedures ~ .
. IX. Examination: » - K
. - - Text: International Business Machines Reference Manual
024-026 Keypunch., = . °
c. Assessment and Recommendations i
) . With reference to achieving its immediate goal, the key-
‘- ‘plmeh course was generany successful., After thi first sixty hours
of formal training the students were found to be very. efficient in
; . most phagses of card punching. This suggests the feasibility of a
;' three-week (s1xty hour) course, We, nevertheless, recommend ?\
. . Ythat the fourth week be retained for the purpose of acquzrmg "on-
- e ' the-job'' experience on an mternshlp basis. This experience can
N .

o
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¥E |
b
|

A typi\cal ‘kéypunt—:h laboratory session, | |
o - The successful pefformancg of the keypunch class of ten T
. . . students sugge sts that ;the prbg;am should be expanded to accommo-~
date Aas many u;nderprivile ged yduthg as,fu’nds’, facilities, ;nd,pqr—

-sonnel will allow, We further recommend that-keypunch courses "

* be made availa#®le at the high schools across the nation on a'.xsimi:. - ’
4 : : _
lar basis as the long-standing courses in typing%.nd stenography. '
3. Section II - Fundamentals of Business Data Processing and : :
) COBOL Programming . _ ' -
* a, Course D‘escription ’ ‘
{ ‘ This course was divided into two parts, the first of which .

covered the fundamentals of Business Data Processing. In Part @r_xe
the student learned the basic operation of the following unit record

‘machi‘nes: IBM keypunch, IBM interpreter, and IBM card sorter.

.

Q | - | | | _Z : | - ;
ERIC : 4 | o

. . . .
r - . B
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- The second part utxhzed the mogt frequently used prooeduxal lranguage

for. Busmess‘A,pphcatlon-COBOL COBOL 1s a ”Nea&r E‘nghshr” lan-

' guage which provxdes for thorough.docmnentahon of the program, and

Aenablesiprogrammers-to be able to prOgra:n on allr major. manufac- : .

turer's equxpment with 'a ‘minimump of ad;ustment Busmiss applica-

' -tmn was analyzed flowcharted coded and—debugged‘m‘sgng the com- \
_ pu.ter ; v S 0 . s ;.ﬂf‘p o ‘

. - . ] . . R 3. N B
) ' " . o A Do A -

. . » . . . E A

- e H] v . . . _;_ g . L s,

G
Pnereqmsxte for the course ‘was’ satzsfactory completion of

programmer aptxtude test. o ) . oL

b, Course-Ob;ectwes = B ';‘_i' ‘:,‘i \

O | essing and 1ts apphcatmn in busmess today. S

2. Discuss prxncxple s_ of the record‘mg func_tmn through

e
-

the use of the keypunch machine.

3, Discuss the principles of sorting in both numeric and

‘alphabetic sequence.

4, Introduce the student to the operatmn and control’ panel

< wiring of the card interpreter.
h / r

5. Discuss and usge the current methods of computer probs

] -~

L ; lem flowcharting. -

6. -Develop the ,Student’s ability to work effe c_tlvely with

any modern ‘third generatmn computer system.

7. ‘Develop in the student confidence that he can work and .
communicate in any computer environment by applying’
the general principles of progtamming to the specific

A

language that he may encounter‘

8. Provxde the challenge of applylng ‘and extendmg the

gfudent’ s ability in problem- solvmg, ‘situations.

9. Further extend the studeént’'s knowledge Of current

.“data processing techniques. . ', L

¢ - : v .
-
, . . . -t -
- . - ‘a .
« .
& > B
. .
Nl
-
N .

1,  Introduce the stu.éents to the ﬁmdamentals of data proc-
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The Parts of a COBOL Source Program
Basic Procedure D1v1s10n Elements -
The Move Add, Subtract, Multiply, and ;
Divide Verbs, * ®
The GO TO, perform and Stop Vei‘_b
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Input agd Output

-
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-

Spitzbarth, lLaurel M,, Basi{c COBOL
Programming, Menlo Park, California,
Addison~Wesley Publishing Co,




foteypreter . .
‘Card Sorter |

% 'tiO/"an,d dér;mxis'tna:tion of
s . T L

. g - ) N
R o A

A 1da actual models of language and techniques
. d

lscussed L : R T,'

¥ Lo

<
Pt

Assignmernts requiring students tovvs"rite.gfé-,g

i
. o 4
grams that‘ utilize all aspects of coursé. ' .
B : i : Y ‘ f,‘
Class d;scussxon Qn pro;ects and’ assxgnn\ents.
+ ' B
. . ' S RS i ' )
i I ‘.x:‘ * . . H Ii\ =
hods of Evaluation . i:‘ i _;, ;
,. S : SRR B
1. Reégular attendance v A
2. Laboratory projects ST
. , : L ¥
v '3. Formal testing - ' Lo
b : SERC
2 ' Co - | RERNY *
;¥d. Assessment and Recommendatmns i', l:’f 7;'; .

. ;f " In generxal, the students fulfﬂled the basic requv.ret?lents
.of t?he data processing course quite satxsfactarzly Their. mt sllectual
cux‘iosﬁy and growth during the six weeks became quite evxdent as

/‘,hey became involved with solving mcreasmgly comphcated eomxner-

. feial problems via COBOL programming. In fact, their rapl.& prog-

~ rzss and ever-xncreasmg enthusiasm far exceeded expectah@ns.

S
Haneywell H-200 at a faster rate thdn the system we had estabhshed

on they were produc_mg and submlttmg programs to b¢ run pn the

f ’ _-._was_ prepared to handle. .This posed a sxgmfmant problém, since,

COBOL prOgramé require a relatively large amount of cnmpxhng
-txme. Consequently, the one-hour limit per day of compute'rz tlme

- {part of which was*to be devoted to hands-on training on thé hardware)

. . 9
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was msu.ff'“i’t_.' We naw know, and r\ecommend hereby, that u.tﬁess

the system (we) usedis su:.tably altered, no less than two hours da:ly

af computer time shquld be allowed. Precfse statements of justxft- .

eatmp for add1tional computer tune for program check-out and for ‘
‘hands- on tfammg are given below by data prccessmg instructor- b

Normaﬁ Gale. We trust .the expenence cited above and the- state-
-ments of Mr. Gale wﬂl ass:st in convmci.ng financxal axd ccmmxttees

of the need for adequate; f}mdmg of computer t'm':e. L e '
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Instructor Norman-Gale explains a ' .
, program to three of his students., . y
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'I’here are ménirfreasons supyortmg ha.nds -on trammg-

Hapds on traming develops eonfxdenee a.nct‘ a: psycho-
Lo logxcal sense of mastery of: the equipment.

o stand the $ystem more thoroughly. ‘Being present.
when the operater me's sages are displayed will help
Ra - the student. mprove Ius abxhty to iunctum ‘under sys‘-

et ) 'Q“, i ' tem con“trol . - ',. .".:. s T - :
PR - ' T, Lo \ .

3. Ha.nds -on traxnmg provide«s 1rnmedxate l'exnfnrcement
: of correct behavmr and discouragement of incorrect.
behavior--the student gets immediate results of his

. programming and operating efforts. I}ELIM‘ :

" tween performance and evaluatmn in eduéaﬁ%nal

s1tuat1ons are crucial, - e

.

-

74'.; sttakes that students wﬂl undoubtedly makeé in ma-
chine handling are better made while at school in a

tfainiﬁg situation than after completing the course
when on-the- 30b mistakes can be very costly, Fur-
thermore sueh mistakes, af’cer completmg the course,

. cdn reflect poorly on the progra.m

.

5. The time lag between execution and results is elimi-

nated and this facilitates more effective learning,-
4 i . S

' £
; Program check=out is a process of determining whether

or not the program just written will produce correct results, Usu-

ally, program check-out consists of two steps:

U O The first sterd, known as desk-checking, consists of
r‘eviewing fhejprbgram starting with the problem
‘definition, checking the sequence for logical errors .
using the flow chart and coding sheet.

43

Z . Operatmn of the equzpment helps the student to u.nder—‘ o

‘M
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‘_and program writing of f.heir assxgned case studz&es. The studenis, A ’

course this year and of the previous year, we feel the course has_

2. The second step of the program check out mvolves

* 3
S . '/ : testmg the program on the' computer itself. Thus, - ‘-
. o on t.he programmer s f1rst attempt to translate the B e
U e program into. machxne la.nguage, more hkely than P '
N

, .. mnot, a list of erro;s w111 be presented to the Pm" -

. \ grammer. Coae T

-' ' . '0 { L . \. ' - < - ' e’ '1." . "H'.l g . - . * - ¢ T
A -

. The )computer monvates excellently cﬁassroom dxscus sions .’ > ‘

. ‘*
enthusxastzc and motwated express often the desire for more com- .
puter time. 'I‘he students, some.with three or moze programs wait’
‘two days for a smgle oompﬂmg of their program. The lack of eom-
piling tnne r}sults in less time not only for writing new programs,

but also inc reasmg the d1ff1cu1ty of debuggmg current programs as

. -

- . . . .
. . -

a result of the time lag, | . | AR

~

s . . . . ’
-

< , . .
Because of the overall sugcess of the data'processing

pr-oven its value. Therefore, we again recommend an expansion

of the program to accommodate as many underpnvxleged youths as
funds, "facilities and peraonnei will allow. We further récommend

“that similar programaﬂb"’made available across the nation, wheréver -

ther\e are students who, because of madequate facilities and lack of /

‘comnmmty concern, find themselves at an incfeasing dxsadvantage.

We note that comparable programs are presently made available

l.to students at the more prwﬂeged high schools. There is no sound

reason for neglecting the capable youth, who may not have been so

fortunate as others, but who would take 4dvantage and benefit from

*

whatever opportunities he may at long last encounter. ' R
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Lo im‘-‘scj:m‘rm C PROGRAMMING COURSE *° °

. . . . ’ a

1. . Introductmn Y e

-

The Scmntxfxc Progra&xmzng C&urse was desrgned for .
mathematms- or science- omented students. The schola.stxc re- . '- ‘
qui'rement imposed, however, wa's minimal: a year of high school |
algebra thh averagemr above grades. Qur rgmnal\.e for tb.xs 'is
that Rragramrnmg apﬁtp.de is not suffrc:.ently well-corralated thh
.the usual acadennc subJectB to warrant hmxtaﬁon to above awerage

| students. It is more unpérta.nt tha; the st:udent hayve an intérest in.

the sub;ect and, of course an apﬁitude for the pecuhar ngors of
programming. The mterest is unportant for wzthcut mcuvatmn
little can be Iearned : , e el ¢
. L L o > , I
'I‘h§ aptitudé for programming is reflected in the abili-
ties to reason logxcany,g to solve simple mathematlcal problems
a_nd, especlally! to carry out tedious algorz.thms thh precxsmn.
‘An aptxtude test was desxgned to detect the faregomg abxlities.

(See Appendix E.) it was used as part of the admission process, ]

" and also for class placement, A prime concern was that we at-

teinpt to n:x‘i.nimize the chances of (relative} failure and its con™ -

.comitant dlscouragement by exgluding those students who,in all

" likelihood would not profit from the course, and by keepmg the

d tc.exﬁ;lude students having more than 20 hours of prior

level,of students within each class fairly uniform., It was also
deciyz

.« e . R . P . . 3
* training in camputer programming, since the'course was de-

signed for the novice. ’

>

The Scientific Programming Course was an 80-hour

. course. .It was offered in two consecutive sessions in order to

*keep class sizes relatively small while accommodating 150 stu-

dents. The length of each session was four weeks, consisting

" of f1ve days a week of lectures, labopatory wori( and individual

mstrm,nOn as necessary, totaling four hodrs a day, half in the
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. ‘morning amlhalf in the a.fternoon. The enrollment in-each session -
of 75 students was d1v1ded into three classes of,25 studentéxeach. \

A schedule of classes is g:wen in Appendxx D. - o .

.

Amid the glare of the. TV camera..,_ students
in a scientific programming class take notes. =~ -

-

4 ~

e

: The placemezéztu of students was based in large measure
on the results Qf the aptltude test.

prior to the start of the first session. Apphcants were given the

The test was given three weeks

opportunity fo express their preferences for sessions at that time.

A course calendar is appended (Appendix A).

) A typical day for the students w¥as comprised of two hours
gf classroom mstructmn (lectures and discussion) and two hours of
laboratory work, in either order. in the laboratory the students
There

!

were provided with practical programming experience.

]
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R were daxly assignments w@:ch kept each student husy csdmg, de-

I buggmg, or keypunchmg. Laboraﬁory assxstants twere present ai:

e " ~ all times to answer questions and to provzde whatever other assis- K '

e  tance the students reqmred. Tutors were also- avazlable for pvivate

';7 o : ccnsultatmn. P - R ﬂ‘
- ' ! , v B ( I . B . ’j:‘ o o
' '\ 1 . - " | . - v, | .

.o Gary Bloam (left), scientific programmmg tutor, ~— °
N ' tries to ""reach' a student.
' -t

a., Course Description and Objectives

»

In developing the curriculum, our primary goal was that,
L upon successful completion of the coursé, the stude'nt should be able
to write simple computer programs to solve hatever numerical
problems he might encounter later in college or on the job. Our
"rule of thumb is that, if the student can solve a problem on paber,
he should be able to solve it using a computer, To this end, the

*

c.ourse‘provides training in the use of digital computers to solve

- . -

o | 5 | : o
ec - 23 . |

: .
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problems mmatheanat:.cs and sczex{ce. Actual expenence in pro-
grarmnmg an IBM_gystem/?aéO computer usmg the FORTRAN IV
language was provided.. Most nnportantly, general concepts basic
to the understanding of any com puter or"programmmg language ’

- were discussed, Knowledge of FORTRRN and basic -cemputgr con-
cepts should thus enable tize student to readxly learn other compu-
ter 1a,nguages as the need arises. * The preparatmn prowded by

" this course shou.ld also accelerate the rate at which the student
can learn to handle the more complex problems with, which he is

sure to be confronted.

Andy Yakush (seated), scientific programmiﬁg _
instructor, assists a student im debugging his ’
program |

1}
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- .. .The text, adop‘.pd for tlus course was Comguter Sczenee' ‘

P .
§. . ) . "
\ i - y .

L:;, Course Ma.terzal : :'3_:'

“FORTRAN Language Progr ing; co-authored by A. I, Forsythe, -
T. A. Keenan. E. I. Orgam k, and W. Sténberg, ‘which was pubf_ >
lished by John Wiley and Sons, Inc., New Yark 1970.. Ity com-

panion volume Comjute’r Science:. A Pmmer, was used as a ref-

erence but not required gupplementary notes wratten especmny

for the' course include: . o . .
1., "An Introductmn to Camputers and Programmmg "
byA Lew, oy B b

2. ”Basxc Computer Concepts,” by A. Lew. .
1

3, "Numbers a.nd Thexr Representatzons ) hy E. Angel
“and A Lew. / .
These areapppnded (Appendé;: D, Scxenhf;c Progr.ammmg Course)

*
-

Practical prograxnmmg expenence was provxded by means
of a senes of laboratory assignments. (See Appendix E, Scientific
Progg:ammmg Course, for a hstmg of the lab problems.), These
assignments required each student to write actual FORTRAN pro-—
grams to be run. Ke?ﬁéches were available for the students to
punch their own programs onto ca‘fds. The programs were then
run on an IBM System/360 Model 44 computer, housed in the Sys-
tems Simulation Laboratory of the Umverszty of Southern Cahforma

School of Engineering. .

c, Lourse Outline
7

In the following péges , we present two outlines of the
Scientific Programming Course: (1) a topical outline, (2) a

chronological outline. The topical outline is a listing of the topics

covered in the course. The topics are grouped under tiaree_ head-
ings: (I) Basic Concepts, (I) FORTRAN IV, and (IlI} Mathemati-

cal Topics . The chronological outlme is listed by lessons. The

subgect matter for each of sixteen les sons is brzefly noted., A moreé

it
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'deta1led descrzption of the course as well as teachsmg methods and

techmques used can be found in Part 111, Report on the Sczentlf:.c o
Programmmg Course, by Dr, Art Lew, curmculum coordmator for
f;h-at segment of the 1970 Project Soul U S .
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bl ' ¢
N . . f .
+ + = COURSE OUTLINE (TOPICAL)
) ' - - I
g > BASIC CONCEPTS
‘ a. . -The stored- program. conc.ept .o | .

b. Basic computer operations ‘ .
‘¢, -Compilers 'and Qperating systems
d, Algorithms a.nd flow charts

: 'e_.' Programs and languages N

| _ f, Tracing a program . e
, R o \g\kRepresentation of numbers :
o . A' ', , II. O TRAN IV 1y « - | o . Lo
R ca. FOR'I‘RAN elements | ‘- &

'b.. Input and output

c. Assig‘mnent statements -

»  d. Conditional branching
B3 " . e. Subscripting
g <€, Iteration a T .
E gy Subprograms ' | -

I, MA%HEMATICAL 'ropxcs

‘a. Number systems

~ b, Roundoif ’
"‘ ¢c. Quadratic equations
"'_ I d. ™Tuclidean algorithm - -
- e, thare root N
: . B £ Sine. function ,
. - ~ g« Roots of equationg

h. Averages and deviations .
. - i, Areas under curves.

j. Gaussian elimination’




®

 LESSON

10

L1l
12 .

13

15

 COURSE OUTLINE (CHRONOLOGICAL)

-

SUBJECTS

A genéral introduction.

. The stored-program c
tions, Compilers and

Algor:.th:ns and flow charts,

FORTRAN as an algor

FORTRAN eleme,nt 5.

NumbeI: systems. Integer num.bers.‘
. Computer storage of numbers Roundoif.

Sample progréms .

oncept. Basic computer opera-

operating systems.,

1thm1c language.

. .

Input- output. Carz:i'age cozﬁ:roi.

Tracing a program,

Real numbers .

24

Assignment statements and other FQRTRAN elements. |

-anth.met:c .

Dec1s1ons , conditions,

and branching, I.ogical expres-

sions., Quadratic equations. .

| Li{:erals and spacing .

Subsc npted variables.

Euclidea.n algorithm,

Memory allocation.,

output of arrays. Apphcatxons .

. Integer and real representanon of numbers, Real

REVIEW.

Input and,

Iteration and-DO loops. Input- mxtput ‘and nested DO’
loops. The iteration box.

Square root. Sine function. Associated mathematics.

Subprograms. Arguments, Examples.

Roots of equ.a.tions. (The Newton-RaphsEm Method.)

Averages and degviations, (Statistics.)

Areas under curves,

Gaussian elimination.

(Inf?e gration,)

(Mlatrix algebra.) '

f




- - d. Assessment

- . . - axses . * °
- ‘The concensus of opinion was that in general the course was

‘a fruitful and rewarding experience for staff and students alike. There -

was no doubt that non-honor high school students could be taught sci-
~ entific programming ih\ as little és four weeks, - This. ‘Was"borne -6uf_.__
again m the course this summer, as it had been the ,prev;ous two.
suxnmers in predecessor courses, as well as in courses across the
country.v ,

&
-

- Most of the remarks made in Ia.st year's .report remain

- valid, Academxcally oriented students, many of whom wxll use their
newly acqmred knowledge as a taol in’ then' college work became

. more enthusxastxc about pursumg scientzfi: research after having
been exposed to the use of computers in solvmg problems. Less
academically .inclined students showed much more interest thar the.y
had in their h1gh s¢hool sc;ence and math courses, whxch they claimed
were often too theoretmal and irrelevant to their needs._ There were,
unfortunately, a number of students who lacked either sufficient mo-

‘ tivatibn or perseire.rance or aptitude, and consequently did‘not‘fderive
‘much benefit frdrn;the: course. A major question-is whether a more
careful pre-evaluation and admission policy might have or should
have e.li:minated these students f\fom’ the start. ‘

\

A question raiged by ong‘insfcructkor was that of wh‘.ethe.r
our students should be precisely those who have found no motivation
in their traditional educafienal experience, In pre-session discus-
siohs , it was decided that ‘_chere was.very little we, having no formal
__pedagogical or psychological training, could do with such students,

- In any case, it was congluded that the problems these students face
are so deep as to be impervious to a limited four-week atta_ck.‘ Qur
cc;urse was seen as proviging an opportunity for those{(who are moti-
\}ated and havé the aptitu&e_ (albeit not reflected in their performances
'in- high school classes), rather than as attempting to provide motiva-

. tion to those who lack same.

I

2
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thle it was our ob_)ectzve to provide preparatory rather

I ' L}

" ‘than remedial trammg, we. rpust still 'be concerned with the mottva—
.tion of the students, at least to.the extent of not dxs::curagmg any- ‘.
one, This is a demandmg reqmrement and‘neces.sxtates a ¢onsci=
entious effoft on the part of the entlre staff. The extent to which’

the staff was successful in this effort is difficult to measure.

N ’ C ~
‘Other criticisms made related to the content of the course
and to the text. The text was not found to be very helpful, Tﬁis did
not, Rowever, present a serious proble‘m. The course had been d‘e‘-'
signed with most of the burden plaged on the, instructors. Further- .

more programming, more so than other subjects, is learned by

‘doing. Hence, although the text should be chosen wisely, it is more .

important to concentrate on improving the quality and efforts of the

instructional staff. It should be noted that no book examined was

found to be entirely suitable for this course.

The course content was génerally-founci to be satisfactory.
Some instructdrs expressed a preference for a different ordering of
subjects and a slight shift in emphases. The DO statement was
thought to be too. closely linked with subscripted vanables and a
simplification of input-output by use of standardized formats was
suggested Some students also had diffieulty with various mathe-
matmal concepts, but'a deemphasized exposure to the concepts is
of sufficient value to make their complete elimination a dubious al-
ternativee. T

_ ‘

Finally, the desire for the inclusion of more exercises
and laboratory problems in the lesson plans was expressed. More
could be easily found in the*multitude of FORTRAN texts that gbound,
and consequently thére was no real difficulty in leaving additional
assignments to the discretions of the instructors. One other criti-
cism was that the laboratory problems provided‘ were too easy at
.the start while relatively difficylt and t‘ifne-car}suming near the end

.

Tt 30 :
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of the course. One suggestion for remedymg this js dfscussed m

the concluding sectmn. . o . S ”n

. &. Recommendations = == e ‘;
3 ‘

L conclude this report on the Sezentif:c Preqrammmg .

'Course with a' list of recommenda.tmns for improving éhe eperatmn

and content of the course. ’We first should emphasize that the course :
has been found to be extremeiy valuable and should be ofﬁered agam ,
perhaps on an annual basis. Furthermore, we recommehd that the
course, or a facsimile, be ‘offered across the ceuntry fm'\\ there is -
need everywhere. Recommendainons for future courses. qxclude t.he

R . r

‘following., - PR ~ i‘ :

4 .
5 ' .o . } r‘

A, ADMISSIQN. The mere effort made in pre-~ evalua{:mn of
Iapphcants the more successful the course is likely to be. FThere

is of course a practxea,l limit to the ammmt of screemng that can

. be performed, but some attempi: should be madé to limit enxollment

to those showing motivatxon and aptztude. (We discuss this f};rther

B below) : o N | | : I T

4

=

a2

B. SCHEDULE. Because of the nature of the subject, it is rec- |

ommended 'that the course be taught with a shifting schedule. For
example, during the first week(s) of the class, three-fourths of-the
day should be lecture, one~fourth laboratory; d:urxng the final week(s),

" this would be reversed with one- fourth lecture and three-fourths

~ laboratory., The m1ddle week(s) may be spht evenly between lecture

and laboratory, ‘ : -
C. . STATF. Great,eaf:a should be taken in the recruitment of
the instructional staff. Desxrable quahtles for instructors, labora-
tory assistants, and tutors include knowledgeability, enthusiasm,

and a sincere desire to help, Of course, some prior experience in

teaching would be p’referable, but this has been found to be unneces-

sary. ,Of greater importance is the ability to interact well,
*

e

3
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D. INTERACTION. It is of great importance to establish rap-
port with each studenf. This has the benefits of increasing the mo-
. tivation of the students, aiding thereby in their leai‘ning process,

. and as a‘qonsequence rewarding the members of the instructional
staff, stimulating thereby their ei;thusia/sm, whence also thvei‘r ef-
fectiveness, .The instructérs should se“e each student individually :

as often as feasible and should encourage class discussion by all,

The laboratory assistants shéuld take the initiative in soliciting
guestions from the students; for those Nyho need the most help
generally will not seek it. It is recommended that this be done *
by reviewing each student's progress periodically each.day in his
~ presence, This would encourage the students to make better use
of their tkée in the hboratory,‘ and would benefit the more reserved
or shy students who would otherwise remain withdrawn. The in-
."structers and laboratory assistants should not hesitate to ref.er s
students to the tutors; again this should not be voluntary, but -
should also not be an ordeal nor a stigma. The ‘tutors, for their,
part, should be well versed in the Socrati¢ i‘nethod for, best effec-
ti"veness . Ideally, the ‘students should regard each member of the
instructional staff as a friend to whom they may readily and natu-
rally turn. | | |

E. - CONTENT. The.content of the course is basically sound ..
. However, for future qéurses with different emphases, some modi-
fications would be appropriate. A more concrete job-oriented
course would result by eliminating most of the basic introductory \.
ma@erial and starting with FORTRAN elements. (FORTRAN texts
by and large are of this nature.) A less mathematical course would
result by deleting IL.esson-5 and treating the other mathematical
topics in a cookbook fashion. A course for honor students would\
" result by discuss'mg‘each subject more deeply, providing more
motivation and baékgréund for the various concepts, and also by .
strehgthening the n;athematical content, A simplified course woﬁlgi
resuit by eliminating most of the discussion'of input-output prob-

lems ang utilizing standardized formats., h

- '
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F.. DURATION Whﬂe the progress made by most students in
the eighty hours of the course was most gra.tzfymg, there is little
~ doubt that a longer course would be of great beneixt.‘ EDP school

programming courses, for example, provide five to ten times the
hours of mstrucnon. College courses, on the other hand, gener- .
ally prcvzde fewer hours (arou.nd 40 to 50) of instruction. (In col-
lege, however , laboratory work is not usually included in the above
hour count as the students are expected to do most of their work on
their own outside the classroom. )’ In any case, it is recommended _

that the duration of the course be increased,
a

| G. 'OBJECTIVES. The limitation to motivated and apt students

is justifiable in relation to our statéd objectives and capabilities. -

-Regrettably, many students, and in particular those who have a

substantial need, cannot meet our admission criteria. This leads

us to the question of whether or not our objectives are too narrow,
. and whether a similar coyrse should be’ designed for those who have
- the aptitude but lack motivation or forthose who have the motivation
but lack the aptitude. It should be exnphasized‘t;hat a codrse for these

négflected students must necessarily differ in content from the pres-

. ent course. Furthermore, to handle such students would require

an instructional staff well-traired in educational theory and psy-

chology. It is felt that efforts along these lines would be of avail

and value, and therefore it is recommended that such remedial

courses be designed and implemented,

H.  SCOPE. Because of the succéss of the program this year,
and of the programs of the previous two years, we feel that the

- Scientific Programming Course has proven its value. Therefore,

we again recommend an expansion of the program to accommodaté'
as many underprivileged yo'uths as funds, facilities, ahd personnel
will allow. Furthermore, we recommend that similar programs

be made available acr‘oss. the country, wherever there are students,

* who because of inadequate “schools and a lack of commuhity concern

. 33
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find themselves increasingly at a dxsadvantage. We note ‘that pro-
‘grammmg courses are presently made easily available to students
at middle or higher-class schools, and a multitude of courses for
- honor 'students ;abound.. There is no sound reason for neglecting
the average but capable high school youth, who may not have been
as fortunate as ‘others, but who would take advantage and benefit

. from whatever opportumt1es he may at long last encounter.

.
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QPRQJECT SQUL‘1969 AND. 1970--4AN OVERVIEW

t

™ As part of qur project, an evaluatmn was undertaken of
all parhczpants in the 1969 a.nd 1970 Pgogect Soul.” The purpose
of this evaluation was to fmd \én'[: some mformahon abont the atti-
tudes of the h:gh school students who partzeipated in Project Soul :,
-during the summers of 1969 and 1970, The 1970 participants were
required to fill out a questionnaire on the first day of classes and
a secand questionnaire on the final day of classes. One hundred
seventy-two questionnaires were completed on béth of these occa-
sions.” One’ hundred questionnaires were sent out to students who
: participated in Project Soul in 1969 and 39 were completed and -
returned, a high number eensidermg the questionees had not been
contacted for approximately one.yea:. Copies oi the queshonnaires
are found in Appendix F, '

- The §urpose uf these questionnaires was to determine

o the students' réaction to their experience in Project Soul. An at-
‘tempt was made to find out if the program- had affected their atti-
tudes towards their plans for education and careers, to find out
if they have a realistic view of the capabxlihes and potentialities
of the computer, Both as a tool-in a technalogical society and as
a possible factor in their own fuiture%s , and to find-out how they

benefited from, and their reactions to Project Soul.

The data. presenﬁed for t@ 1970~ session students repre—
sents the combined scores for 172 stydents in nine dﬁferent classes:
six classg in scientific progra?hming with an emphasxs on FORTRAN
; . (132 students), two classge.q in daf)a processing with an emphasis qn

j "COBOL (30 students), and one class in keypunch operation (10 stu-
dents). The data for the 1969 -session students "represents the com-
bined scores of the 39 questionnaires that were returned. The 1969

classes consisted of two classes in scientific programming (80
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-

students, 34 quest{onnaires returned) and one class in data groces-
sing (20 students, 5 questionnaires returned).

“
¥

The .da.ta..presented is in the .fogm of percentages, repre-
senting‘ the percent of the total number of students in any group
(1'969 or 1970) givi.ng. a particular answer, It should be noted that -
for certain questions, the percehtages given for individual answers
may sum to greater than 100 percent, This was possible because
certam questxons lent themselves to several answers. ' For exam-
ple, if a student was asked how he benefited from his experience in
Project Soul, he mxght say that it increased his job opportunities
and he will be /fielped in school. Inthis case, he would be given

credit for both answers,

All students were asked how they will benefit or how they
have benefited from their partu:lpation in Progect Soul The follow-

mg answers were g1ven'

- 1969
1970 _ 1970 + Follow=-up:
‘Questionnaire 1 Questxonnaxre 2 Quesnannalre

Increased job opportunities " 59% 32% 139,

Inereased general knowledge 36% 59% 69%

Help in school - O 29% 9% . 23%

Personal improvement 2% L 63% 68%

_Financial gains 0% 6% _ . 0%

No benefit » : 2% ' 1% ' 5%

No answer 3% 5% » T 0%
4 o
o 2 TR

R 1
~
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' TYPICAL RESPONSES:

| 1970-QUESTIONNAIRE 1

I 1.  How do you feel you will benefit from taking a course m
I ' computer progrannning?

 Dfed 3 it j-rm&vswmwme.ﬂ; Wosld
Lhe ® ¢ wio t¥ fad  coledy. T dwik it wll g

heip ve oot fb&atse..t cal it s downd 25 3 veferace
F4 doppt i mu&ran@rmnm m. m&:sm-
~ faowledge.

S ¢
Ly :

1970-QUESTIONNAIRE 2

1. How have you benéﬁted from your participation in Project
, il
S Soul? = Please include practical benefits such as improved ... . ..

w/-

job oppoxltuniﬁe's and a.lsfo pefsonal béneﬁts such as new friends“

S * or increased confidence. , o -

W@M-. V22 AT STV V/{

M M% gl ,,,@7

EKC

Aruitoxt provided by Eic:



1969

1. How have you hesefited from your pafticipatian in PROJECT -
SOUL? . | . :

(z}l{'.hough a majority of the .sfudents originally - felt that
their participation in Pro‘j_ect Squl"v;rould increase their opportuni-
ties, to get jobs, by the enc_i,_o‘f' ‘the program they were less enthusi- ‘
, astic about their emplqymeﬁt potential. At the end of one year, ‘ \_
;' very few felt t}}at'-‘t'}{éy.r still had greater job oppc;rtunitieé as a R
; i*esuit__oﬁ'thé:'\"project. . It should be noted that very few of the stu-

i d'e'ni:‘s;. were actuaﬁy intending to'get full-time jobs during the year

following their: participation (see below) and therefore very few

[}

N had actually tested the niarketability of the slills they had learned. —

N The decrease in the pe}-cmétage' of students indica’ciné that
their participation in Project Soul would bergf particul"ar) help in
school probably reflects the fact that ‘most students would not be *
“using computers in their immedjate acade:nic futures. The 1969
-"w;scores indicate that be the end of one year, 23% had actually used

the knowledgé thé.’c they had Agained.

-

38
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There was a rise in the percentage of students indmat-
 ing they felt an increase in general knowledge, especzally about
" computers and math, would be a benefit derived from their par-
ticipation. This probably reflects the fact that whe_n. they origih--\
ally started the program, they expected to leam)sijéms that had
speciﬁc application to school and the job ‘market. Whén they
found that this was not completely true, t.hey put more emphas.ts
on ‘the general nature of thexr educatmnal experience. This
pattern is seen in the rise in the percentage of students indicating:
- that they received such personal benefits as increased conﬁ:ience.'
iﬁcreased é.bility' to meet and work with people, etc. Since they
had not found the training specifically applicable to jobs and schaol,___‘?\

‘their emphasis shifted to more perspnal benefits,

A

i Very few students felt that the éxpense allowance had been a

significant benefit of the program, or felt that they hdd received E |

no benefits from the program, - o D

" The 1970 students were asked to describe their pllan‘s‘
for the year following their participation in Project Soul and the
1969 students were asked tp describe what they had actuall‘done
durmg the year followmg,_&hezr participation in Prokect Soul:

~



Start colle ge
Finish high s¢hool
. Find job '

Start commercial ‘training_ ’

‘Start computer training
Undecided '

O answer

; o '

| 36

1970~Ques, 1 1970-Ques. 2 1969

449, S 4™ 51%-
37% . 37% 46%
% 6% 0%
2% e 4“% - 0%
T A 2% 0%
3% 2% 3%
2% 2% 0%

They were then asked how much education ’thé'y.'would like

receive if'they.did not have to worry about money; academic rec-

ord, family responsibilities, etc. Their responses were as follows:

. ;1270:Q:ues. 1 1,970‘Q“e§,- 2 ‘1969
As much as possible | 4% _ C O 18% | '3%
College education _ 51% " - 31% 6%
Professional or graduate school 24% o 32% 71%
2 year colleg&, - 59 . 2% 0% .
~ Other (trade schools, etc.) 3% 12% 17%
" No answert 13% B - 5% 3%

In general, the Project Soul.pa.rticipants'are‘ oriented

‘towards continuing their education, at least to the college level,

These results are not unexpected as they all had volunteered to

" take part in a summer educational program that would not afford

them great monetary compenséﬁon and would not fully train them

for a job.

When the students were asked what type of jobs they. ‘

would look for if they had to find a full-time job immediately, the

students gave the following answers:

\.

40
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\ .
, | \ 1 1970-Queg.” 1970-Ques. 2 1969
) | 3 Comput"e_rs.énd reiated' ' KR . % : | | 41% | 46%.
) oo . Clerical-secretarial 1' T 35% S22% ,  18%
.0 ... Unskilled.or manuallabor . . 16% . 9% - ' 13%
o Business. trammg program- s_ales ‘ '24%; | 6% L 2%
- Definitely not computers AR 0% . ‘ 3% 13%.
" Other o L 0% - 4% T 5%
’  Undecided = L 24% . 12% - 2%
. No ax;sw.er S e - 1% 9% - 0%
N TYPICAL RESPONSES
‘ 1 70- UESTIONNAIRE .  .

| 12 If it were necessary for you to- get a full time _]Ob i.mmedxately, :
what kind of work would you look for? | - '

1975-QUEST10NNA1RE‘5

9. If it'were necessary for you to: get a full- time job 1m1ned1ately,
what kind of work would y& look for? Has youn parttc:.patmn

~  in.Project Soul affe,cted your "choice? B

- z .. uiaq/t focic . . fo& REYPUNCH or PATH
Frocess,ig fas\fmsf Arp #u/ m&#:um/
o Tedd” jobs  x could f,md Vis | of Aas grwtdt
o ME t.{/ct’ A _ MWZ&y& ¥ /tﬂﬂd/b Afols, . o
' ﬁuwmj IV R EY AR cH g DATA  PROCESSNG EASTER..

-




U o . The following responses were given to the question as to
* . whether or not partmxpatmn in Project Soul had an affgct on their,
choice: | '

B 7

" 1970-Ques. 1 © 1970-Ques. 2~ 1969

Affect. - - 30% 4% -
No affect . BT 25% 2% B
No answer = P o asn T 3y |
| / | | ' ‘There is an obvious mcrease in the nuymber of students who o
. . would be mterested in a job related to computers, either as a pro- ‘
| gram.mer, operator or keypuncher. The relative drop in interest | v
in clerical- secgetarial jobs, as indicated by the students’ commbnts ‘ ‘ \
on their questmnnaues, appears to be caused by their exposure to, ‘ |
the computer field and to the fact that certain pos1tions in the com- ~
puter f1e1d such as operations and keypunching “requu-e a}few more

‘skills than most secretanes have. ' o e

¥

e 4

/"t - V’I’YPICAL RESPONSE:

ST 1970- QUESTIONNAIREZ | R ‘ !

e . 9. Ifit were necessary for you to get a full-time _}ob immediately,
| w@d of work would you look for? “Has your partlcxpaho/n

Al

. in Pro_}ect Soul affected your choice? R
- Clenee - hﬁz‘_wd,cm
’\’%b‘) e k.u.tpzmdu (.DWWL Muucgufs)m MM
. \J-)\vduw'vw::t WM B o :

.

Many of the students ‘who chosg unskilled or manyal labor
felt that their training was not sufficient to qualify them for any par-

ticular type of job‘in the comp'ﬁter. field or any other field requiring‘
training. i




. TYPICAL RESPONSE:

1970-QUESTIONNAIRE 2

»

39

9. . If it were necessary for you to get a ﬁu-ﬁk;e job immediately,

 what kind of work would you look for? Has your
~ in Project Soul affected your choice?

parﬁcipaﬁon '

The decrease in interest in business traihing programs

or sales jobs probably also reflects an increased awareness and

interest in "c:ompute-rs on the part of ma:iy of the students.

]

-

, In :;_esp'onse. to thp\question as to what they felt their
- chances of actually obtaining the job of .the}r choice and whether
" those chances were'affgcted by their participation in Project Soul, !

the following 'answers were given:

‘Excellent chances
Gcad'chances
Fair chances’
Poor chances

No answer

"Project Soul had an affect
Project Soul had no affect

No answer

12"70-Ques, _1

. $1%
35%
35%,
18%

1‘%

1970-Ques . 2
- 5%
43%
35%
13%
4%

41%
41%
18%

1969 ¢

Avlo%

: . 33%

38%
10%
_9%
41%
38%
21%



- . K

'I‘he.stt‘xdents’ own.estimation of their-'chanceé of obtaining

E the‘job of f.heir choice did not change greatly, although there was .s'lame
increase in the percent of students that felt their chances were good

~ and some decrease in the percent that felt their chances were poor.
The fact that these results do not appear to reflect the large percent-
age of students who felt that Pro_)ect Soul had’ affected their scores is -
probably due to the increase in those who would try to fmd a JOb in the
computer f:eld (see above). Many of these students felt their increased
‘training and their certificates of completion would help them find com-
puter jobs but they realized that these factors did not guarantee their

- ° 'Y S
success., ) ‘ ey
. : i ) .

TYPICAL RESPONSE

1970- QUESTIONNAIRE 2 | . 3,

10, Which of the following best describes your chances of getting.the '
job you would want if you had to get a full-time job immediately?

"

A : | - Excellent
' Good . R
.. Fair : : v
Poor - .
Has your participation in Project Soul affected your%chance‘s?

~ Please explain your answer, ’ o :

[

'farrrqj chae € i & Lomputer o fut. Beeguse «f v Kwow sl

least s Little bot of whot yov are gong to do, yo heve abetler

| chave of ﬁef{;{uus e b




When requested Atb describe their present career objectives
or goals for their lives and, whether or not these objectives and goals .
had been affected by their partxcxpatmn in Project Soul t.he students

gave the following descrgptmns- : .
. . : 1970 Qixes. 1  1370-‘@3«38.. 2. 12 62 |

i‘Nco:e.nsvwfzrﬂ A o, 3% 9% 1"°%§.‘
. Undecided > . - ' 0% | - 20% -' 21%
Medicine and i'ela.ted fields C19% 9% 15%
L ‘ Computeis and related fields . - 19% 21% - 15% .
- \ oo Ast or, music L o 5% v' 2% 3%“
| i :" Clerical- gecretarial ° | . 8% 2% Yo%
Math, science or epging_ering o 34% 1 22% 46%
‘Social sciences and services =~ . 8% - . _ 2% . 5%
Professional - lawyer, historian, etc, 6% 5% o ;3% ) |
Business | e 8% - 39, | 0% .
, ‘« Teach:.ng o , R S - 13% . 'w. ’ 5% . 0% o |
| “Will not work with' cornputers L 0% © RS ” 5% "
Will try to make miuch money ' .. 4% v.fO%I 0%
Wzl], try to be happy and successful - 10% , | 2% ) :0%
( a Project Soul has affected goals ', - | | - 449, 28%
I - Project Soul has not affected goals -- " 359, ; 12%
No answer — : -- ’ | 21% - 60%
p— : As can be seen from the data, the Pro_}ect Soul participants

form a heterogenecus group with respect to thei¥ career and life ob- R
jective. The modal response in the science-math-engineering group
is to Me expected because of the technical nature bf,the subject being
studied in this program. There was little appar‘ent c:‘hange in the pef— |
centage of students mterested in a career in cpmputers but this does '
| not necessarily mean that Prmect Sojtt had nq affect on students' ob-
- 3ect1ves . Itis pcmsxble ﬂlat a large number of students were orxented v
- ' ' towards a career m/the computer field as a result of the program,

but an equally large number of students were onented away, from the.

ro
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field. This would not be reflected in the data. It is obvious that par-

| txcxpatxon in-Project Soul did have ant affect, as approximately 1/2 to
D213 of the students that answered the questmn mdzcated that theu-

goals had been affected. o ' : Co j

- The .students gave the following estimates of their _o;ﬁpéi‘f

| tunity for individuality and creative work in the computer field:

1970-Ques. 1  1970-Ques, 2
- Excellent opportunity ' 16% | S 9%
Good opportunity '~ 51% o 46%
Fair opportunity 23% - 33% B
Poor opportunity o N ‘4‘% .Q | 9% |
" No answer | ' 6% . ) . 3%

-

There was a slight but obse)‘rvable drop in their estimate
of their own opportunity for individuality and creative ‘work in the
computer field. According to comments on the questionnaires, stu-
dents realized how demanding computer programming could be andA
some felt that '.chey did not have the background and abilities in math

and related areas necessary for success in the field,

TYPICAL RESPONSE:
1970-QUESTIONNAIRE 2

/. 12. Which of the following best describes the Oppeijtm'teyye&—t-hhﬁc-

you will have for individuafity and creative work in the compu-

“, ter.field: L ‘ . ‘“ . *
. T Excellent Opportunity Good Opportunity
N\ .
Fair Opportunity Poor Opportunity

Please give reasdns for your answers,

| HY back roundl i lir rted am{ Ir dldm“f E;p,?aar-fa
qf.‘:"ip 4he \!'74510 wrwepPts de wed! LNl

-




L o . v

. B .'I‘h.e 1970 students felt that the f.foilowipg_degreésv}ere nec~ -

"essary for success in the computer field:

e - - _ 71970-Ques. 1 1970-Ques. 2
S * Engineering éegreq o ae% 26%
‘ - Mathematics degree .- _ 33% N - 33% ¢
| . ‘Either mathema.tms or engmeering o 3%. o 27%
Neither degree K 28“/6 " 19%
. Neither is necessary but one ) , ; | '
| would be helpful @~ = . 10% ' 24%
No answer = - 8% B 8% .

‘ . .
At the beginning of the program, 48% of the students felt
that a degree in engineering was necessary for success in the com-
puter field while at the end of the program, onty 26% felt itvwas nec-
essary, There was no change in the pe::cent of students that 'felt a

-

degree in mathemat:cs was necessary. This probably reflects an
_increased understandmg by the students of the reqmrements of com-
-~puter programming. Many of the students came to understand that
one could work with computers without knowing the electronjc and
mechaancal aspects of the machines themselves. The above data
-~ «mdzcates that the importance of a c}egree, or at least advanced
. training, is evident to the students, but the lack of a degree does = -
‘ not make it i‘mpqssiblé to work in the computer field. Vo '

.




When asked to estimate the a.verage salary of a computer

progra.mmer the students from the 1970 sesfsion aﬁnswered as follows:

1970-Ques, 1 ) 1970-Ques,
$20,000/year or more | - % - - o ' 6%
 $17,000-$19,999/year 1% - 1%
$14,000-$16,999/year | ‘ | | | 8%. | - 13%
$11,000-$13,999/year | 8% | .‘ 16%
$8,000-$10,999/year 29% | 2%
$6,000-$7,999/year | 17% 11%
$5,999/year or less ° ' - 0% ( - - 5%
'Ve‘ry little money “ ) ' 0% | 1%
-Very much money . ” | 5%.. | 3%
No answer : : . 25% L 1T

' The median estimate fell in the category $8,000-$10,999,

which is the most accurate estimate of the starting salary of a be-

ginning computer programmer with a college degree. '-Many of the

* students made estimates that were slightly higher than r‘ealistic con-

- ment of their ability and desire to succeed in this field,

. sidering the job market at the time the quest:.onnazres were filled

out. - In the future, care should be taken to make sure that all par-
ticipants in Project Soul have a sufficient understanding of the eco-

ngmics of the computer industry to allow them to make a wise judg-

®

g
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In order to determine where the students had learned about
eompuf.ers przor to thezr partzc:pation in Project Soul, the 1970 par-

| tm:pants were required to indicate on the fzrst questionnaire which

of the following sources they ha.d used:

-

* Books o | L a6%
| Ne‘wspapers . .. 3349 -
Magazines . ' 83%
‘Televisign _ 55% . .
' Radio o - 22% . ST o
‘ 3 ‘ School = . 72%. . - \ '
‘ Family =~ - B YT A ‘
Frieas : 42% SR J
No answer - 6%

*

In an attempt to determine if Project Soul had given the

students an idea of the broader applications of computers, they were

asked if the computer could be useful m helping to solve some of the
major social problems that society faces . Their replies follow:

1970-Ques. 1 ~  1970-Ques; 2 1960

. Yes, itcanhelp | 33% _ 54% - 69%
No, it cannot help 41% - - 15% 26%
No answer . | 26% -~ | - 31% 5%

TYPICAL "YES" RESPONSE:

1970-QUESTIONNAIRE 2

16. Take one social problem, such as pollution, and briefly de-
scribe how the computer could aid in the solution of that prob-

lem. ~

. \ i B . -
F1oeT ¢ive The compoTer The Probles as iT is qud
give TRe Cuvses w hieh helped inThis pro bléﬂ
Tt svpe il LL Jive an Owewdr. -

Ve
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B | | TYPICAL'"NO" RESPONSE:

IQ?O-Q;UESTIONNAIRE ‘

16, "Take one social problem, such as pollutmn, and briefly describe
how the computer could aid in the solution of that problem.

\ | 'If W% Mw szo?
/01/} WWW o7 F
eyw/,»z 22t mv‘v/aﬁ,w@a/%(
7‘% SHOHE et 77 +# .!//%% 2l WAW
' R Y7,V a7y, 28 disex’ 27z Mﬁ??_s
stMz/’ MW/MW =z .

vffﬂ?zz&@ T2 WM Pt G £
a'ﬁ/»\e 7‘4% /O/Zﬂéé%;g c IV W M/xd?;

\

\\
BT
These answers are typical of the explanations given on all
"\t.hree questionnaires. It appeérs that while ﬁa.rti'cipation in Project ‘ '
Soul made the students more aware that computers could be useful

in finding solutions to major social problems, it did not leave them
__with a particularly clear understaﬁding of how they.could be used.

Several students had requested that more emphasxs be gwen to ap-

plications and these results pomt to this comment as a necessxty.
\

\

When asked if the expense allowance was sufficient, the

following responses were given by the 1970 (Questionnaire 2) stu-

dents: o .
, ~Yes 74% .
. : : r
R - .. No . 15%
No answer 11% T




Many of those students who felt that the allowanc‘e"was not.
sufficient were ccmparing the amount they received with what they
felt they could have made if they had taken summer jobs. Others
noted that they had relatively large travel expenses because they
lived a long distance from the University of Southern California.
Neither of these ob;ections are completely valid as t.he students were
informed in advance that they would have to make their own provi-
sions for getting to classes and that the program was being run for
~ educational purposes a,nd was not to be considered a full time job, |

When asked if they would have been able to participate in
Project Soul if the allowance for expenses had not been available,.
- the students from the 1970 session gave the following answers:

- 1970-Ques, 2
. Yes 6%
- ‘No ) ' _ . 24%
Yes,. but the program would | ..
- not have been as attractzve . 10% -
No answer ’ , 5%

, For 24 percent of the students partxcxpat:.on in Project
Soul would have been ixnpossxble without the expense allowance. and
at least another 13 percent felt that the allowance made the program
more attractive., A vast majority of the students felt that receiving -
some compensatmn for their tune and effort increased their enthu-

sxasm to participate.

" The 1969 students were asked if their certificates of com-
pletion had been useful in obtaining jobs or furthering their education,

Their responses follow:

Yes, it helped to get a job Y 16%
Yes, it hélped in school .. 18%
¢ Never tried to use it . ' 50%

No, it did not help 16%

‘t
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Several of those who stated that the certificates had not ’
\helped'-i;ad tried to get a computer programming job and were turned'-
away because.they lacked experience. They rarely showed the cer-
tificates to their prospective employers. 'Students should be given

~a clear explanation of the present employxznent conditions in the com-
puter industry in terms of what to expect if they do try to find jobs

- in this field. ‘ o |

TYPICAL RESPONSE:

., &

14, Was your certificate of completmn from Pra;ect Soul useful
to you in getting employment or in furthermg your educanon.

Please explain your ansyer.
Tlo. S meal (of ‘nﬂ.ﬁgg) alacea J
A«Ajﬂz{ cm/a<f¢<g,fmf S ptlad el an
W&@&f@*ﬂf C G all caceo fma -
?%/w&f/ lecacar of Lach &f&x A ccn
Lm0 vercetmidlarcct. olecd I eleocl et
cerZogicale Zo @rn ewmplogier o

Several suggestions were made for ch;mges in the pro-
gram, While none of these changes was considered necessary by
more than 10 percent of the students, all should be considered in

the planning of future programs:

1. Make the prOgré.m longer because four to six -weeks
. .
was not sufficient time to learn more than the most

basic skills.

2. Help should be given in finding jobs that require the
skills that have been taught. Prospective employers

and employment agenues should be made aware of

-

the program and the market value of the skills taught.

92
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. -3,  Less time should be spent on lectures and more time
should be allocated for actual programming and running.
;o of programs on the machine. A . R
< ERE 4, Machine operat:ions‘ should be taught as well as program~
) ming and keypunching. . '» . .
‘5. Have an advanced class for students who lea.rn_ more
quickly than the majority of the group.. .
' 6. ' Provide more individual instruction, with an eniﬁhq’sis
- on mathematics, e
. | | . “' d- s ‘ . ‘ ' ‘
1 | In general, the students were enthusiastic with their experi- |
N ~ ence in Project Soul and the vast majority felt that the p’rpgram should .
| . be continued. e S e . L
g
& 0 . "‘7 ¢
' N «
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Calendar of gentsv A
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May 12-22

-

April 23, Thursday

-

. o

'. MaS’ 25, Monday

-

June 6, Saturday

June 8, Monday

¢
L

. June 15, Monday

¢

-

. : June 16, Tuesday

¥ . June 19, Fridéx

June 29, Monday

. *July 24, Friday

b

“July 27, Monday

¥

<,

- August,7, Friday

L

August 21, Friday

-

"PROJECT SOUL'" 1970.

i

Letters to high school principals

Meetings to select candx&ates
(Project Soul Staff/High. School Rep )

Deadlme for submxttmg names,
A addresses and telephone number of
. - . “candidates

Aptitu;ie Test - USC Campus

Candidates will be informed regard-
. mg the results of their apphcatmns

" Deadftine for acceptmg or dechnmg
an o er to participate

| Selectzon of alternates to fxll vacancies
| Glass schedule wxll be mailed to each

-

partic 1pant -

Keypunch course, Commerical D, P,
course, and First Session Scientific
Pirogramfning courSe: begin

Keypunch and First’Session Scientific
Progrannn1ng courses end & =

. Second Session Scmnnfzc Prog;ammmg
course begms

Commercial Data Processing course
ends

v o ' . -

A

Second Session Sc1ent1f1c: Programm1ng
course ends .



-t

ki . . s
. ¢ ~ .
4 - .
. b ‘ R N R o
. . . . PR ,
. € « ) . -
k2 ‘ rin .
N
. , e . ~
' .
. . ' \ ' . .
: ~
. ’ s
2 .
. . A . -
.
s , ~ .
- .
. . A
~ -
‘ - R ‘ - P ,
- \ ' . . ‘ : ] . .
A =
"APPENDIX B o o ‘
. : . . ¢, .
@ ’
- A N
. N : . -
. X . . i 2 . )
: - Organizational Chart : ' \ : .
¢
R -~ - I * i . : ! -
L o ¢ X T q
. . . .
. ‘/ Ed - . .
~
.
X ! \‘,‘ . “ s '
- . .
L4 N L
' ¥ -
‘8 N -
; . -
¢
1
. y
« .
'
. f"
.
o . - -
-
- - ,
N -

Q , | . ~ 5 . .
ERIC . I6 )

r . . .
Full Tt Provided by ERIC. . .



A}

L J

"PROJECT SOULM 1970

Principal Investiga.tox"
~ ‘Richard Bellman

Carlos_ Ford vaene _

M Vz rginia ‘2 oitl

Pro_;ect Dxrectar

Techmcal Admmzst ator:

«

e e,

. Secretary-Plé.cement |
e Aide:. |

B Gloster

£

Art Lew

{ Scientific Programming Curficu-luin VA

+n

Coordinator:

1Session I: .
June 2%9-July 24

. |Instructors:!

1. Andy Yakush
2. Dan Tuey

3."M. Wasserman

La®. Assistants:

R

I. A, Leoh’
2. P. Kumar
N L
3. G. Nageoa»

‘4. R, Schein

5. R. Salas
-1 Tutor: ~
o BtO7 .

1. .C. Shoemaker

Session II:
July 27-August 21

Data Processing Curriculum -

Coordinatgxf :_" James - Wagle.ve r

Instructors:

L 2,

3.

Dan Tuey
B. Kashef

i. Andy Yakusﬂ.

-

2

L.ab. Assistants:

.2.

4.
5.

Y

1.

A, Leon

P, Kumar

R. Schein
R. ‘_Salas ‘

Tutor ,

G. Blcom

' 3 ‘M. Wassermén

: Keypﬁncl} Operator

Business Data -

Course Processing 'Coguﬁrse
-Instructorsy . Instructors:
1. John Kelder 1. N. Gale

2. J. King

’

ILab. Assistant:

1. Richard Avery

58
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a. The résponéibi!ities of the Curriculum Coordinator’ were to:

@

1. Develop the curric‘:ulux?‘ for the course. 1 C

v 2. Prepare a general ‘{eaching outline, including daily lesson
| plans, reading assignments, and laboratory problems .
' i

3. Désxgn a programmmg apntude test to assist in the selec- o :
. tion of students. . . _' _ “ : = -

'{ N d ‘4, C,onduct orientation and briefing sessions for the instruc-

tional staff, A - T

¢+ 5. Coordinite and supervise the work of the instructional
staff, and assist in the implementation of the curriculum

as the need atises.

f" C ._ 6. Subm:,t a d‘eta;led personal evaluation of the course in gen- o
~ _eral and to give reconimendations for future projects. '

. - ° . ©

' - ’b.‘ The responsibilifiés of theml.nstructdrs-wermto: .

-

1. Present daily lectures according to the lesson plans pro-

vided. (Variations at the dxscretmn of the Instructors

were permitted.) T ‘ ) _ e
" 2. As sign feading. la.boratory ‘problems, and other homework,
3 Design, admmzster, and grade exammatiqns.

4. Supervise the activxhes of .the Labbratory Assxstants.

» . -
. 5, Re;fer students to the Tutcrs for individual mstructmn as
‘ | the need arises., ,
6. Monitor the progress and make a final evaluation of each

2

LI - ) = Smd ent . ‘ LA « ’ - . -

c. The responsibilities of the Laboratory"As_gistan‘ts were to:
l1.. Do the laboratory probiemg (before assignment to students).
2 . ) . X \\ ‘
2.  Give students\-mstruc‘ﬁons on the use of the keypunch.

“

SR | 6N




1. \Answer any questmns* posed by the students .

3. Check labora:tdry'and cher homework assignme(nts.
A Y

4, Assist students in wrxtmg and debugging theu' programs, and

-

in mterpretmg error messages.

.

-

5. Maintain accurate records of e%ch student's progress in their

) e o8

laboratory work, ’ S - : ,,
- . - N , . \ :
LY ’ ‘ , B Y

6. Recomxnend'tutarialtassistance,

7. ‘Provide feedback to the Instructors.

~

The responmbxhhes of the Tufors were to:

IS

2 - Provide individual tutormg to students as the need anses .

3. Prov1de féedback to the I.nstr.u:ctors . e .

.
Tt

® : ‘ b
The Special Aides consisted of (i) job carriers, who were re-

sponsible for the submxttal‘@ﬁ'd return of student jobs from the com-

)

puter center, and (ii) secretarx

-

‘ and sundry o'cher tasks. - . .

- . . r . .
. . co ©

3
v
L

BTN

help, who typed, ran dittos ,,,,col‘lated,,
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"?E

denotes Vivian Hall of Epgineering
denotes Computer Scienfe, Laboratory

¢ , .
. _ o I R : o 1. ‘ -\ 3
; . . 3| crAsS , : ' ‘ KEYPUNTH
C ‘URSE‘ | ADATE SIZE, TIME LOCA';.“IO_N. INSTRUCTOR DISTRIBUTION
. R : ¥ )
; , : | =
| Keypunch 3| June 29~ 10 10-12 CHE 134 ‘| John Kelder OHE 132-5kps
- -} July 24 1-3 | t . A S o

Business Data | June 29- 20 .. | 10-12 Lab. CSL 113. | Norman Gale © CSL-5kps\
Processing, August 7 | 1-3 Lect. ' CSL 129 R. Avery (Lab. :

Section A - ) o Assistant).- ’

| Business Data June 29~ 20 | 10-12 Lect. | CSL 129 “Jules King .~ | GSL-5kps -
Processing, August 7 . 1-3 Lab. - CSL 113 R. Avery (Lab, o

4 Section B . : ' Assistant)

Scientific . v | -June 29- T| . 25 10-12 Lab. OHE 210 | Andy Yakush OHE 210-5kps
Programming, July 24 - 1-3 Lect. 'VHE 310 : . " o
Section A ' '

Scientific | June 29- 25 | 10-12 Lect., |' VHE 310 | Dan Tuey OHE 210-5kps
Pxograrnmmg,. July 24 . 1-3 Lab. "OHE 210 _ . L
SectionB " » "« | . ‘ ' y .

Scientific '? June 29- 25 | 10-12 Lect. VHE 314 Michael OHE_‘flz;Skps
Programming,’ |, July 24 - . 1-3 Lab, 4 OHE 212 Wasserman S
Section C - s '
. a/,_ P .
Scientific Y July 27- 25 10-12 Lab. OHE 210 Andy Yakush OHE 210-5kps
Programming, /1 gust 21 1-3 Lect. ~AHE 310 ' : _
Section D~ ¢ ] '
» £ - ‘
Scientific rlb Ry 27- 25 10-12 Lect., VHE 310 | Dap Tuey OHE 210-5kps
Programming A.zigu§t 21 1-3 Lab. 'OHE 210 : 5 |
Section E : ‘ | -
Scientific | July 27- | 25 10-12 Lect. |. VHE 314 | Bayesteh Kashef | OHE 212-5kps
Programming ' | ‘August 21 . 1-3 Lab, OHE 212 ‘
Section F ) N . L
" OHE denotes Olin Hall of Engi eering ,
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INSTRUC TIONS F‘OR,.BA\R:T I

In Partl you will be given some prahlems 11ke those on this page.
‘The letters in each series follow a certain rule. For each serids
of letters you are to find the correct rule, and complete the series.
One of the letters at the right side of the page is the correct answer,
Look at the example’ below. ' |

-

(1) (2) (3) (4) (5) _
a b c d e B ~

W, a b"a-,{:‘_.g»:’b a b
Y Ay g o S

For this problem, the series goes: ab ab ab ab =

~ The next letter in the series is a. Choice 1 is the correct answer.

(1) (2) (3) (4) (5) .
a b c. d e

X. aabbgccdd

]

In Example X above, the series goes like this: | aa bb cc dd. The

next letter in the series is e. Choice 5 is the correct answer.

Now do-Example ¥ below.

‘ ‘ L) (2) (3) (4) (5)
Y. cadaeafald e f g h

+4n Example Y, the series goes: ca da ea fa. Therefore, the correct
" answer is. g, Choice 4, ‘

Now dé Example-Z. SRR

(1) (2)7(3) (4) (5)
a b ¢ x vy

-

Z, - aaxbyaxbyaxb

’ -

In Example Z, the series goes like this: axby axby axb. Therefore,

the correcﬂ answer is y, Chome 5, ’
in the problems on the following page, you arbg select the correct
" letter on the rlght -hand side of the page which bdlongs next in the

>3

series, Indicate the correct answer on the answer sheet.

&5
N



. s
< c-2
PART I N ‘
o | S L . (D @ B (@ 6
S W ¢ d e x y z f g h x y =z i) kI m
7 1w o@ 6@ ®
: 2. t s, r.t s r t s - r s ¢t v W
SN (D) (2) (3) (4 (5)
. 3. ab ¢ c.d e f‘ f,“;‘,{g e £ g h 1
| | . R @) () @ (5
> 4, “m n 'm n Kk~ l-o p o p k 1 o p ‘q r
. . (4 (3
5 a b c i j d e f i 3 i i k
© (4) (B)
&. a i b ¢ i d e f ~h i
o | 1 @ () @ (6) .
. 7. R ~a g b h-c d £ g h i
- S b @ B @ s
8. a%dhg b 1 kol
Mm@ 3@ e
9 k s j t i w h | v w x y =z
. ‘ ,
o . ( . (1) @) (3) 4 By
10. - | n j £ m ; e 1 d h i j m
| 57




INSTRUCTIONS FOR PART 11

*
4

In Part JL you will be given some problems like those on this page.
Each rb@ is a problem. Each row consists of four figures on the
left-hand side of the page and five figures on the.right-hand side of
the page. The four figures on the left make a series, You are to

" find out which one of the figures.on the right-hand side would be the ¢

L\

next or the fifth one in the series. Now.look at Example X, <
' Example e | —
l N (L LS l N\l
1 2 N 3 - 4 "5
. " \In Example X there is a clockwise movement of the striped square:

upper right, lower right, lower left, upper left. The next or fifth
position in this clockwise movemen&v_vould thus be upper right, and

+

50 Chmce 2 is the correct answer.

. : » .
Now look at Example Y. _ .

IR TRt e R AR

1 2 3 4
In the series of figures on the left, there is one more line in each
box and these lines increase in length. Now look at the five choices’
on the right-hand side of the page and determine the correct answer.
_ . . N
Y‘ou should have selected Chmc,e 5 which has five lines, one more
than the last box on the left with the fifth- lme shghtly longer than -

the last line in Box 4,

CERIC - - b8 |
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INSTRUCTIONS FOR PART IlI

. : *
[y . : , ) t
&

In Par:t I you will be. ngen some pmblems in anthmetmal reasonmg
‘_After each problem there are five answezs, but only one of them is t'r'xe
correct answer. ‘You are to solve each problem.aqd. indicate the correct

answer on the answer sheet, The following problems have been done

- gorrectly. Study them carefuny.

- 3 ) Ay
J R ' ' < &

Example X: How many’ apples can yQu buy for 80 cents at the ,
' _ rate of 3 for 10 cents?

6 @ 12 \(3y 18 (4) 24 (5) 30

A

- The c‘:or.r.*e'ctlanswe;‘ to the problex’rﬁ is 24, whichis Choice (4).

Example Y: In 4 weeks John has,saved $2,.80, What have his
' - average weekly savings been? .
° P . . - /

(1) 35¢  (2) 4o§ " (3) 50¢ (4) 70¢ (5) 80¢

The correct answer to the abé{}fe problem is 7"0_¢, Choicé (4).

: PSS A



o 21,

23.

23,

'PART III

L .
\

A clerk multiplied a number by ten when it should have been

divided by ten. The answer he got was 100. What should the
answer have been? ‘ |

(@ 1 C® 10, () 100
(@ 1000  i(e) 10,000 |

-

The average salary of three programmers is $95 per week.
If one programmer earns $115, a second earns $65, how
mugh is the salary of the third programmer? -

@) $95 (b). $105 @ sus
(d) $160 (e) $180 ' .

-

If \card punch operator can process 80 cards in half an hour,
how many cards can she process in a seven and one-half hour

day?
(a) 560 (b) 600 (c) 800
(@ 1120 e ‘1200 ‘

In a programming team of 12 persons), I/3 are women and 2/3
are men. To obtain a team with 20% women, how many men

‘should be kired?

3

(a) .4 | ) 6 . .  (c) 8

. ’ . . ‘ R -
\ Y ‘ ;

L@ 12 . (e} 20

«

It cost a college 70 cents a copy to produce f#he program for

the homecoming football game. If $15,000 was received for
advertisements in the program, how many copies at 50 cents
a copy must be sold to make a profit of $80007?

(a) 14,000 (b) 35,000 (c) 46,000

(d) 75,000 (e) 115,000

-

CANDIDATES‘FOR THE DATA PROCESSING COURSE STOP HERE,

-



. PART III

(]

26. Express the number 1921.02 in scientific notatiop.>

| o~ (@ 19.2102.x 105 (b 1.92102 x 10>
| 4 e 2
. (c) .192102 x 10 (d) 192102, x 10 {e)
L E ’ 3x - 1 .
-~ 27, ¥ f(x) = —3 , then~f(1/3) is:
S . ' 2x — 3x -2 : ‘
@ ® 13 . (@
. 25 ' ® "
\ (d) . 9 (e)
. .
28. Solve for x, given that 3x+ 1=7 *
4
(a) 7 (b) 3 (c)
{d).- 2 o © (e) none of th‘e_ée
29. Solve the system“o‘f equations x + y = 12
\' . ’ , ’ ’ /x‘_ Y - 4
. o (a) x=8, y=4 (b) x=16, y = 8 (e)
. g . ,
(d) x=12, vy = , (g)' none of these
\
30. Soliv'e for x, given thaf I3x - 4} < 7.
. | ‘\
(@) -1<x< 11 B +sx<i (@
o (d) -11<x<3 (e) none of these
: )
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APPENDIX F

Application Form
: + #1, Beginning of Sessmn
Evaluatmn Questionnaires #2, End of Session

~ #3, Follow-up on 1969
Participants . -~ -

Ty



T

¥ University of Southern California
: Department of Electrical Engineering
. s : % ‘

v

| ‘ =
Compytgr Training Program for High School Students -
o | ("PROJECT SOUL") ‘ T
t % } [y ‘ . . < "
" PARTICIPANT APPLICATION
"t (Please  Last - First -~ Middle
Print) | | N ‘
- L~ . o \
2. Date of Birth: __ - '~ 3, Soc., Sec. #
_ \ | -,
4. Home Address: * Tel, # :
+ (Please Print) e - f
5, Name of ‘Gf.iardia.n: i : ‘
(Please Print) ' '
. ’ . . )
6, Guardian's address and telephone number if different: ' _
~ . : . o " .
. , . » .
7. High School Attending:
8. Classification: D Soph. [ Junior | {] Senior
f | " L
-9, Date yoy expect to graduate from high school:
10, . Area(s) of Major interest: ‘ -
‘(Please Circle)
’BiologYa Chem, Engineerings.> Math,, Physit:s ’
Compute.r Progrﬂamming, Data Processing,
' ) . ) v
’ Agriculturé, _ Architecture, Social Sciences, - Other,
i . |
O

N 75 .



R

{Math Courses Taken * [

ﬁpnh‘l’-—

. -

Number of Semestors |

N ¥

Grade Received ‘

1Y
.

| Science Courses

Number of Seine sters

‘.

Grade Received’ J

12. Have you takem: a course in FORTRAN 1v, COBOL. PROGRAMMING”

" and/or Ke'{p\mch Opera.tmn ?

1f so, indicate how long the course

lasted (for example, 2 hours per week for 12 weeks).

1 4

13, If you have had any of the three courses in No. 12, state the name .

-

' |

of the school where you took to ‘course (s).

2

)

N .

-

&

‘14, Which of the followmg is. {:lose to your-overe-all high school grade?

{Please circle one)?

1
A, A B*,, \B'\\ ‘B~ ct, «¢, -cC-
» -3 23 ’ e L7 s K
o . |
) X \
pay |
e ?

p*, D,

-

D7, .

F-2

i



| . -
‘J' . ( ! ' . ‘ . . . . . ’ * ' . .

‘_ ’ ‘ ’ . . o . L A - . F-3
i . . - .

15, Do ycu plan to attend college after graduating from high school?

\ If not, what are your aspirations for the future? |

A

LA :
16, If you are éaéimiﬂ:ed to "PROJ'EC-T. SOUL" will you be ‘commuting

.-

by car? .

.
i

17. 1f%ou are admitted to "PROJECT SOUL" which of the following

| & . two sessions would you prefer to attend?: .

1)
: 4

L

' SESSION II

SESSION I

BT D June 29 - July 24 D July 27 - Aug. 21
. ‘ | , . .

) 1%
a4 \
1

\ :

i

NOTE: Whereve= Possible we will try to enroll you in the sessicu

' of your choice.

—
L}

|
1

.
¢
-
\ -
v
.
' . N .




QUESTIONNAIRE #1 - BEGINNING OF SESSION

1. How do you feel you will benefit from takmg a course in computer \
: progra.mmmg" : _
2. When you-th1nk about your part:.c:.pahon in PROJECT SOUL,. what :
feelings do. you have about yourself‘? Are you proud, scared, in-

different, happy, or what? Please think: about ycur ‘own feelings
before ah\swenng.

’ R
M ~

3, What are your greatest personal strengths? . ' | T

g , - - :‘2 /} _rlv . . ‘ . .

4, What potentialities (talents, skxlls, ab1ht1es)”do you. thmk you
have which are as ye%: hxdden or undeveloped? '

1 ' )
l‘ N .

5. What are your greatest personal weaknesses? ,.‘\‘

-

* . ‘\

6. Briefly describe yourseif in two or three pardgraphs. You may
: want to include your personal background, present interests, or
- important experiences in your life, '

\ o -
7. Do you have in mind a caxeer or goal(s) for your life? If so,
please describe. '
8. Leavmg aside problems of ‘money, your academic record family

,responmbﬂﬂnes, etc., what further education would you like to
receive and what would you like to study?

/ ' . - N - \\

. 9. At the present time, ‘what are your attual plans for th“ Lonung
. |/ \. year (after you leave this program)
j N
| ? ' - | i:
10. If you were not limited Ry such things as lack of money and famﬂy
‘ responsibilities,”what would wou like to be doing during the coming
year? ‘ \ L o

=N




11,

12,

13,

14,

15,7

Please explain the reason for your answer,

- ~

* .

If you were not limited by such.things as lack of x;:mne‘y- ‘and
family responsibilities, what would you hke to be doing five

. years from now?

¢

If it were necessary for you to get a full-time job immediately,
what kind of work would you look for?

»

-

How would you desc_fibe your chances of gettiﬁg the job you
would want if you had to get a full-time job immediately?

Excellent
Good

Fair

|
I

Poor ‘ \

Assuming that you are able to get the necessary edul‘ ation and
‘training, what kind of _}Ob profession or career is most in-

'terest to you? If there is more than one, list them in order

of decreasing importance,

Which of the following best describes the of:portunity you think
you will have for mdzv:r.duahty and creatwe work in the compu-
ter field?

o .Excellgnt opportunity

Good opportunity
Fair opportunity
_ Poor opportunity :

Please give reasons for your answer.
R

16, What do you think the average salary of a computer prongmer

is?



(g " i

M IEEY 4

17.

18,

19.

20,

21.

22,

23.

‘What are the occupations or occupational skills of your:

R

~ .

Moﬂlgr:
Father:
Adult brothers: ' ‘ | ' ,

Adult sisters: . | N

Bneﬂy describe what you now{;ow about computers. For in-

stance, how do they operate, what can they be used for, what
are the1r lmntatlons, etc ? , .

\

From which of the following have you learned about cbmimters?

Books ' ' Radio

Newspapers s o School
__Magazines | | Family
¥ Television - Friends

Briefly describe your most important source of mforma\hcn
about computers. :

e
Y - '

In order to be a good computer programmer (or key punch op-
erator, if applicable), do you feel it is necessary to have

a. a college degree in mathematics?, or

b. a college degree.in engineering? | .
' |

‘ /

!

Is COBOL generally"used for scientific or business purposes?

‘What are "IBM cards'' used for?

Name as many computer companies as you can,

H

-
P
]

V]



27,

"Bneﬂy describe how your daily life would be chfferent if the

computer had never been invented,
t ‘ - v ,

.

Do you feel that computers should play a larger or smaller
role in soeiety? T :

K J

~

Do you fael that c:amputers in particular and technology in. -

general Gan be of help in solving some of the major soczal
problems we face? Plea.se explain your answer. -

- \

Wha.t suggeshons do you-have for 1mproving the process by

- which students are selected fer this program?

~

IR

£

If yoy were not recewmg an allowance for expenses ’ would '
"you ‘still be able to attend thls progra.m?

S

What is your reaction to this questionnaire? -

L]

¥

" 81



k ' QUESTIONNAIRE #2 - END OF SESSION
\ 'y :

ADDRESS;: .

 TELEPHONE NUMBER: - ~L

JOCIAL SECURITY NUMBER:

BIRTH DATE:  °

GROUP NUMBER:

PLEASE FILL IN THE ABOVE INFORMATION AND-
SEPARATE THIS PAGE FROM THE REST OF THE
QUESTIONNAIRE AS IT WILL BE HANDED IN
SEPARATELY, PUT YOUR SOCIAL SECURITY  ~
'NUMBER AND GROUP NUMBER ON THE TOP

PAGE OF. THE QUESTIONNAIRE, IF YOU DO NOT
HAVE A SOCIAL SECURITY NUMBER, PUT YOUR
BIRTH DATE ON THE TOP OF EACH PAGE.

THE INFORMATION GIVEN IN INDIVIDUAL QUES-
TIONNAIRES WILL NOT BE MADE AVAILABLE TO
'* ANY STAFF MEMBERS OF PROJECT SOUL.

The purpcﬁse; of-this questionnaire is to help tﬁe PROJECT
SOUL staff understand you and your fellow students, better. This is .
the'second in a sénes of quest1onna1res that you'will be requested
to ccmplete both during the summer and after the summer. This
questmnnalre wﬂl provide mformatmn to aid the staff in organizing
the program to suit your needs and in evalua.tmg the program as a

basis for 1mprovmg"1t . ‘ o ..

2
\

In’ answering the: questions, it is ‘importaht that you edxpr'e ss
your present opinions and feehngs as directly and clearly as possi-
. ble, Do/not write what you thmk the staff wants to hear, but "tell T
it like it is.'" If any of the questmns are not dlear, feel free to ask

the staff for clarification,

-
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o ‘ ‘2. Brieﬂy de§cribe your exper‘ience in Pro_)ect SQﬂl , Lo )
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, , Soul? ’ ‘ _
: -» , : v . : . ot R
: . ‘ f . . i ' ‘ L ~
a " ’&‘ | L) i * : ) ’
R ‘5, - If you were able to get as much education as you wanted without
, : . having to woryy about monéy, your present academic record,
-~ etc., how much further-education would you like to receive and
o 1 . what would you-hk.,e to study? . L e
: ” '
" M . > ; i . ‘ . . ‘\ ‘
~ . f . o : R L. e’ .
‘ "6, What are yéur plans for the coming year? %
‘\ . . « ] .
[ 5 _l 4 . ) )
. . - . . . ’ ,
7.l youcould ignore lack of money, family responsxbzhhes, etc,,’
| what?muld you like to be doing during the eoammg year'P
,.‘. ' ,/’ ‘ v. N ) . . e
) ’ @ . . o . ) . ‘ -« ' J .
'8, If you could ignore lack of money, i\amily responsxbﬂxties, etc *;;
e o What would yoy hke“to be doing fzve years from néw?
° SEEE SN I o \ -
- it . ~ PO *
o i : )
Lt ' g, I 1t were necesgary for yQu to get a full«txme job npxnedmteiy,
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10,

;»)}, a

/

11.

12 .

13.

14,

A

Which of the .following best describes your chances of getting
the job you w‘ould want if you had to get a full~time jab unmedz-
ately?

. Excellent
Goodv'
__ _Fair e
: Poor . . . AN

. Has your part1c1patmn in Project Soul affected your chances?

,[ ,Please explain your answer. -, : 4N
1 ’ . . 4 ’

Assximmg that you are able to get the ﬁeéessary education and
training, what kind of Job profession or career is of most in-
terest to you‘? If there is more than one, list them in order

. of decreasing 1mportance . Has your parncxpapon m Pro_)ect

Soul affected your choice? g . »

Which of the following best describes the: oppért\mity you think
you will have for individuality ancl creatwe work in the compu-
ter field? L

-

Exé eile:qt' _Oppoitunity :Good Opportunity

" Fair Opportunity Poor Aclippéi’}ﬁunity

S ) . o o . —
" . w 2
[y o . ) ' .

T

is? 4

What do you think the average salary of a computer- &(}g@gnnﬁr_

) - ‘vﬁ\
. . \

4+ ta
{

- Y

.

In order to be su;c’essful in the-field of computer sc1ew dvo

you feel that it is necessary%o have a college degree in mathee
matics, science or engingering?

. . ' : H o
e 2 . ‘ . 'S S f\) ' !
e - ' : : ™
Name'as many coxnpanles as you canmn that are mvolvgzd in the
field of computer sclence. -&

PR : .
[ . - -
o i ) ' '

i i R 8
Take dae social problernh, such as pollutlon and priefly dgs:_rlbe
how the computer could aid in the solutxon of-that pgpblem. ‘

b

N R . . .
\ . v . f ) \ -
f . ‘ B .
i

L]

: - F-10

%

. .

/-

R 4 ’ . ' . . . .
- Please give reasons for your answers. . . P \% <

Iy



17,

-

18.

£ r) E-11

Do you feel that computers should play a larger or. smaller role L
in society? Please explaip your answer. . - o
e , i . . ) /\ ' - ‘ -k
- . : Q_j: } ’ . ) - - ’ —’-‘?‘l.

Do you feel that the allowance you received for expegses was _
su.ffxment? : - -, . . L }%

-
-

- " ! ’ ) " ? . o
What is your reaction to this questionnaire? ‘ b
. !‘
‘ - ¢
° 4
. - -
td . | 5
« o
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. .

. R
QUESTIONNAIRE #3 - FOLLOW-UP ON 1969 PARTICIPANTS
A \\

-1. How have you benef1ted from your partmx‘patxdn in PROJECT
'~ - .souL? ) .

<

2. Please describe your present.career objéctives. or goals for

' ~your life. How have they been affected by your part}mpatxon
in PROJECT SOUL?‘ : :

K

L

. . o ™ v

*
\'

| 3. What wxn you be . domg in September, 1970? For ms@ce, '
§ ' * what sghool will you be going Yo ‘and what will you be study-
ing, where will ybu be. wdrkmg and what w111 your job be
,etc.? . . .

. ‘ N . . .
. ‘ | s_ . ) ) } «
. , . , ..
"¢ - '4,. What haye you actually been doing durmg the past year, (since
_ you completed PROJECT SOUL)

“ 4 . ‘ A P

h . a - . 4
- . . ’ . ‘ ] v t
5, If it were necessary for you to get a full-time job immediately,
PR what kind of work would you look for? How has your choice
been affected by your participation in PROJECT SOUL?

’_f‘ . ’ ' '

: . — - .

é‘ 6. Whlch of the followmg belt describes your chances of gettmg
' the job you would want if'you had to get a full -time job imme-"
.dzately C e . ¥

\

>

Excellent
Good

. \Fai‘r
Poor

Has your parhmpatmn in PROJECT SOUL affected’ your ¢ hances?
0 ‘Please explam your answer. A
' i e /

!

SR 7. What are your act‘uél plans for the coming year?

~-

e.-_e' . ! | &“\.‘(

Ned

- ' ’ b




- .

8-

_9n

10,

1t

-

12%,

13,

14. °
' " ful to you in getting employment or in furthering your educa-

15,

F-13

What do you actually plan to be doing four years from now? (If
you have made no specific plans, indicate what you will'most
likely be doing,)

If you could ignore lack of money, famlly respon31b1lxt1es, etc. ’
.what would you like to be doing durmg the coming year

-«

a4
If you were not limited by such things as lack of money angd
famﬂy responsibilities, what would you like to be doing foyr

- years from now?

Assuming that you are able to get the necessary education and
training, what kind of job, profession or career is of most in-
terest to you? If there is more than one, list them in order

'to decreasing importance. Has your participation in PRQJECT

- SOUL affected your choice?

R

™
Leaving aside problems of money, your academic record,
family responszblhttes, etc., what further education would
you like to receive and what would you like to study?

. _ _ Py

[ B
¢ -
b

Do you feel that computérs in particular and i:echnoloéy in gen- '
gral can be of help in solving some of the major somal prob-
lems we face? Please explain your answer,

-

N L ]

.o : \
\ o N * .
2

Was your eertificate of completion from PROJECT.SOUL use- E

tion, Please' explain your answer.

]

" What suggestions do ygu have for improving PROJECT SOUL?

[\
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.‘-.‘ B

UNIVERSITY OF SOUTHERN CALIFORNIA®

UNIVERSITY PARK  ~ * LOS ANGELES, CALIFORNIA gaooy
. L .
. ” . S
SCHOOL OF ENGINEERING ™ T P
DEPARTMENT OF ELECTRICAL ENGINEERING , 2 ‘
' "PROJECT SOUL” ) (- _ . ‘:
4

f . This is to c‘ertify that
y

ha s satisfactorily completed the F.ey Punch Operation

Course of the 1970 Compixter Science'Program' for" e h

. | | H;gh.School Students, This prog: am was sponsored by -

“the N aticnal Science Foundation. ~ : t
. 4 ’
_ S

Duration- Four weeks (29 June - 24 July)

’ IC):;I‘QS Ford-Livene - " Richard Beilman
Pz gram Dx;ector ) Professor of-Mathematics,

Electrical Engineering,
and Medicine '

*:?( .
\

-

AN ‘m R ‘ . | ] 8‘() : ) ' )



' 4 . . . . X
’ ' :'.' 'f '.' T . . "., . ' . .. e v‘\ -« f. . . ) \\:‘ .
« UNIVERSITY OF. SOUTHERN CALIFORNIA
UNIVERSITY PARK - ¢ \mé ANGELES, CAXIFORNIA goooy
SCHOOL OF ENGINEERING . _ \ B ) ot AR
DEPARTMENT OF ELECTRICAL ENGINEERING v o, : ’
“PROJECT SOUL" , | / ‘
/] | ' . . ’ ' ( u
’ ' . * . d ~ .
This is to certify that ‘ . B R
¥ . .

#

has .satisfactorily completed the 1970 Summe\?’Computer‘ e
.Science Program for High School Students, This program;
sponsored by the Natxonal Science Foundatmn, utzhzed - a
the FORTRAN IV language on an IBM Syste%{ 360, . e

Course: Scxennfic Programmmg , L
~ S o o
» Date: . . July 24, 1978 . , ' ' .

. * e ;
"™ - - *

Carlos Ford-Livene i Richard Bellman
Program Director . , Professor of Mathematics,
| | - Electrical Engineering

and Medicine

. | | 50 -




UNIVERSITY.OF SOUTHERN CALIFORNIA

. [ :
~ UNIVERSITY PARK .. LOS ANGELES, CALIFORNIA goooy

.

SCHOOL OF ENGINEERING
' DEPARTMENT OF ELECTRICAL EI\GINEER}NG

“PROJECT SOUL”.  © - - , ’

L

-This is to certify tha;t

\ r'd | | B | | |
o has completed ~ with honors - the 1970 Summer Computer
- “ . _ Science Program for High Schoal Students. This program, e

sponsored by the Natmnal/Science Foundatmn, utilized
the FORTRAN Iv. language on an IBM System/360

Course Scientific Programming

N Date- = July 24, 1970
‘ ——
Carlos Ford- Livene - Richard Bellman ,‘ g ‘
Program Director Professor of Mathematics,
Electrical Engineering
{ | o and Medicme
»
2 P
M »
. Y ) /7 ‘
. - : e~ L
N . )
. **‘;_x »
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a
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TALLY GRADES ANL PERCENTA&&S ‘ {
" LOUBLE ‘PRECISION R1,R2 '
BIMENSION J4(600)» KINCOOOY
REAL MEAN# MED, MEDI, n&u% .
INTEGER MIGH, ' o Soovwos oo
LAND=O ° E - | ,

24 READ (5,16) R1,R2. - B S -/

1o FURMAT (2A0) v ' ’
sRITE L6515)° RL,RZ |

15 EGAMAT (1H-,24A6) ‘ ?

© READ (5,113 My (J(L)y x-zﬂnx

1l FURMAT (1814) - . :

_ IE+(M.GT,200) GU TU B« ‘

576 N=6¢ ) - L o ) : , \
hieH=0 " = S '
MIig=0 | : S !

LGu=C 3 - ] 4
DU 30 Qi=1,M - | ' '

IF (J(1).GT,50) GO TO 66 | o |
IF (l1).LIN20) Gu-TU 6 ' . '
hi6H=HIGH# o o I °/f, ' .

- GL IL 9 €« Y '
@ AF (Jl1).LT.100 GU Ju 8 S //(

' LS

8 LUNSLUN* L
9 N=h+l )
30 CONTINUE :

66 WRITE (6412) HIGH, MIDy LUWy N - ,

be FLRMAT ("QHIOLHYy L6y 2Xs tMIDY, 16y 2X,s fLOKG, 161,2X1 STCTALYy 16

1) . :

T PhiGh=FLOAT(HIuH}/FLOAT(NL*100 |, . ,
PRIDSFLOAT(MID)/ FLOAT (N) *1060 - ’
PLOW=FLOAT(LUONI /FLGAT (NI *100 :
WRITE (6922) PHIGH, PMius PLUW

. &Ll FCRHAT (Y OPERLENTAGE HIGH §LuRtS' Fl6.9y 4Xy 'PERCENTAGE™ MIDULE §

ICORES?y Fl6.9y 4x,.'PERC§NTAGE LOKW 3CORES?,y Flo.9)
CAkL SORT (JgeN) ‘ ‘ .
WRITE (69013 (JCI)%y I=1yNi i
TUTALL=0
TGIAAZ2=0
06 36 T=EI LN
TOTALLI=TOTAL 144 (1) ,
L TLTARSTCTALZ +EJ (1)) *%2 . . ‘
36 CUNTINUE . . . VAR
M AN=TOTALL/N o ©
STLEV=SJURTATUTAL2/ N-MEAN*NE AN) o
X W AITE (69270 McANy STDEV.
&7 FLRMAT (*0OTHE MEAN=',F15.8,5X, 'THE STANDARD VDEVIATION=',fl5.8)
IF (FLOAT (N} /2.EQ. FLGAT(N/&)I GU TU ¢
K={N¢tlil/2
' KED=J4(K)
. WRITE (09100} MED
100 FURMAT ('000D NUMBER UF TERMS, rwg EDJAN=¢, F1l6.9]}
GL T& 55

r

-



4 EVEN MUMBER OF TERMS, OME MEDIMN=

N A

25 .00000 000

THE OTH ER =

25. C0000000,

: . . . ) g ““'k‘." (\
' 1 ' lQA . ‘ A \‘l &
. ,/F o003, « ksbv2 | ¢ y
0054 X NEGL =JKK]
“ 0055 . McD2=JIK#'1) , A
' Co5e . WRITE {(6¢103) MEDL,» MEDR . ] .
0057 - 103 FORMAT (*OUEVEN NUMBER OF TERNS, UNE a&axnus'. F15.89 sx."rﬁe OTH .
1ER =%, |'F15.8) . , ' S
0058 55 DC 25 MD=1,N N
. 0059 . LAEF MO+ LAND .
'~ 0060 KiN( LAFF ) =J( MU)
00l 25 CONTINUE .
006z LAND=LAND N ; .
0063 G0 TO 24 -~ ‘ (-
0064 82. CL 67 MACEl,LAND
- Q06Ss JEMAC) =KI NIMAC) ©
SR 0060 67 CUNTINUE
' 0061 JAFSLAND*+L ‘
0068 -ugggﬁ)-gs |
0069 GCNQ 576
0078 ENG T
v c SUBRCUTINE SUBPROGRAN FOR SORT , L
0001 SUBROUTINE SORT (AWN} .
0002 CIFEASION A(600) ' .
GC03 . INTEGER AT ‘ 5
_ 0004 Ksh~1 N
- 00@5 0G 40 I=1,K ")
00Q6 . M=]+} ‘ ‘
0007 L0 30 JxMyN .
coLs , - IF(ACII-ALJ) 230,430 54 i
0009 4 T=AlLJ) '
0010 ALJ)=A(I) :
Q0di . AtI)=T
0012 30 CONTINUE
- 0013 S 40 CGNT INUE -
©00d4 RETURN . N . ]
0015 T ENO . '
. £
i1 o .
HIGH 25 MiD PR Yo ™ 0 TUTAL 26 ’
PERCENTAGE MIGbH SCURES '96. 153839111 PERCENTAGE MIDOLE SCURES 3.846153259 PERCENTAGE LOW SCUORES
13 23 24 g4 24 24 24 24 24 24 24 25 25 25 25 25 25 &5 - )
25 25 &5 25 26 Q1 21 28 " s
THE MEAN= ‘24.42306515 THE STANDARD DEVIATION= 2.52951241

¥y




iy h ." ’p. ,.
s lx . -E‘ ‘ > . ‘ . l‘ ) . '; :
i HIGH 25 'MID - 5 . LOW .0 ToTAL 30

. PERCENTAGE HIGH SCORES . 83.333328247
~ 14 19 19419 19 2 20 21 21 21 24 23 22
23 26 25 26 20 26 26 26 ‘26 26 28 28

- THE STANDARD DEV IAT IONs

9
‘22. 00000000

 THE MEANs  22.6666564%

EVEN NUMBEK OF TERMS, ONE MED IAN=

1 F o BT

" HIGH '8 MID 17 LWk -0 TOTAL 25 /

PERCENTAGE HIGH SCORES  31.999984741
14 16 15 15 16 16 17 18 18 18 18 18 18
21 23 23 <3 23 24 24 S |

 18.87998902

THE MHEAN= THE STANDARD DEv IATION=

O0D NUMBER OF T&RMS, THE MEDIANs 1 8. 000005000

. a * ' . L4
i A - ' 3
Y ‘ S ) )
HIGH 14 MID . 3 LOa L TOTAL 18
PERCENTAGE HIGH SCDREé 7. 777770998 PERCENTAGE

L 14 M4 16 22 22 24 24 25 25 -26 26 26 271 21 28 28 28

THE MEANd 22.2222131% THE STANDARD DEVIATION=

"EVEN MURBER OF TERMS, ONE MEDIAN= 25400000000

.

© PERCENTAGE

Al

.

3.1658649%
THE ptn,ea‘-

MIDDLE SCORES

18 '19 19 19

|

. 2.97084618

MIDOLE SCORES

7.13020611

THE OTH ER =

o

PERCENTAGE: MIDDLE SCORES . '16.56665649%
22 22 23 23

23

.

23.00000000

67.999984741
20 ‘

Ay

16 .666 656494
\

-

25. C00000G0

»

-

.“

Peacs~§ase LOW SCORES -

" PERCENTAGE LOW SCORES

-

.

.
bl

&

PERCENTAGE LOW SCORES

0.0

5.555554390_

0.0

v

A
4,



HIGH 19 MID 5 (s .0 ToTAL 2

20 KID 5 e 0 TOTAL 25 A

;.P&RCENIAGE‘HIGN SCORES = . 79.999984741 = PERUENTAGE MIDDLE SCORES

16 16 17 11 118 4 21 21 22 2 2.2 -2 2 5 2B
24 24 26 26 26 XN 26 . . |

]

«

| THE MEAN=  21.71998596 ' THE sraunana DEV IATION= "2.61&25213-

V0B NUMBER OF TERMSs THE NEDIAN= -~ 22.000000000
X v N - -, ’
I' . C .o ' ' - - " ' t

£

. PERCENTAGE HIGH scaaes 79.160656494  PERCENTAGE MIDULE SCORES

18 19 19 19 .19 20 2021 21 2L 21 .22 23 23 23 24 24
a5 26 26 26 26 2ze \\} , e
THE HEAN- | 22.33332825 " -;ag srannasd DEVIATION= - 2. 62472057
EVEN NUMBER OF TERMS, CAE MEOIAN= 22400000000 THE OTH ER =
. . v - .
.9 m
.\
“IA L)
N . ‘ ,
~-‘ *
v ’
- ) 1\‘ -

R 9 9995847 41
2‘0

20 .833 3&32&7

24

23.00000000

..

PERCENTAGE LOW SCORES

-

PERCENTAGE LOW ‘SCORES.

0.0

0.0
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Name

Scharlyn Deloris Boykin o

.Gladys Edna Caxlgo‘» A

Dennis El Ghezounia Drissi
| ﬁoma. M'arilyn-@‘\;;j;s.hima -
June i\/{. Hérris B |
Joyce"McN'ea.l' |
APatr.i“ciaAn \Olfver *
Rosits, Ramod -
Sheryl Redonda Rodgers

‘ | Mary Pi;z Yép

{

o

N

~

,KEYPUNCH CLASS

L

High School

- Los A.n.geies?

Lbcke :

- Los Angeles

Washington

Dorsey

Crenshaw

Washingténj
Lincatn
Washington
Belmént



BUSINESS DATA PROGESSING

SECTION A

s
Namie .
Albert Allegue

 Thelma S_ﬁsa.nn Arena.np |
Eloy Aristides Arencibia
Gar Jiunn _Chan |

‘Louise Y. Ito

Gwendciyn J enkin-s
C;r‘oletfé Johnson .'
Harvey Wong Jue

Elsa Lara

Elia de los Angeles Lopez
Georgianna Ma rtix}ez
Adrene Elizabeth Méson |
'Diane Miller |
Manuel Quezada
Elizabeth Reed

Maggie A, Sotorrnayor ‘
Craig Sugimoto

'Steve C, Terakami
Stephanie Timms

Lancy Luvenia Ware

| qu A.ngeles .

High Schoo

Venzce*

- G?erfﬁé?d |

Rooéé:velt

Log Angeles .

&-7.-

Venice :

- | Lbéke

Was.hington
Roosevelt |
Rgosevelt
;,amcoln
Washmgton ‘
Fremant N
Rogs_evelt .

Jefferson

~ "' Lincoln

,Vefxice

Venice
Lincoln

Washington
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€
S

- ' \\ - ) | '
: Buszf\rsss‘DA'TA PROGESSING |
\\' 'SECTIONB |
. \ B
0 ' .
Name - \\" . High School
Irma Cindy Banales . '_ \\_ ’ idgccln |
De.hlérah’m Bl‘ackburn‘ \‘\\ | Iéor_sey
..If;ne C,I.u'i‘s Chavez \\\ .Rc;oseve;lt )
"-B‘gve sy G. Chu | \\\ . Dorsey
‘Ruth Lilia Garcia \,,  . ~ x_,incoxp" |
' Melvi;nl Hightowe;, 3 r. ,\ "Fremont
 Mike T. Kato B * ‘\\ ‘ Venic_e‘_‘
Beverly Ann Kelry _ | i Dor‘sey‘ '

“ Veronica ALe:e. Kohn _ Jeiferson .
Peari L. Lg& ‘ Cre:jxa.haw
Larry Edwin Marcuse ‘ Venice |

" Russell Marshall ‘Venic'e |

. ljf’er'ry Y. Miyake Venice |
Leilani R. Morris , f Washington

’ .jga;.xmy-Mei Moy K Ma.nuaL Arts
Robin Yasuichi Nishimura ., Los Angeles
Gary Orr—;*xe' Centepn;ial
William Peter Pew v Venice
Gloria Ann S;;inson Washington
Am,la.'Ve; ga . Lincoln

‘e ,

| I-3




- Name

Maria Antonia Borges ,'- :

¥

SCIENTIFIC

*

\

PROGRAMMING *

' SESSION I, SECTION A

David Lee Bronghton

- Fred Callis .II

Jorge Manuel Diaz

\v

Gary Bernard Foster

_' Sam Masujiro *Hamamoto

Karen Ann Johnson

. Kevin Kenichi Hirata

' Gary William Jackson

~ Bennett 'I‘hu.ngnian Jegng‘

Octavia Coreen Johnson

James Larry King

‘Mark Kuwaye

Vernon Mark Lee

“\

.

Joanne Aiko Matsubara

Mamoru Nakatsui

Ki Sung Park

Edward Lee Pe rsley

Gail Pon

-

Catherine Alice Thombs

‘Patricia Jean Townsley

F¥oslyn Kelm ‘Wong

»

Arthur Woo

Teresa Miu Woo

-

Naomi Norma Yamane

High School -

Ro_osgv.elt'

| Crenshaw
: Cenfennial R
* Inglewdod
‘ Jefferson
Roosevelt

| Roosevelt

Los Angeleé
Rodbevelt .
Hax}iillﬁon

Fré::nozﬁ .
Centenniai

Dorsey |

Los Angeles '

Los Angeles

Roosevelt
Los Angeles
éentennial .

Crenshaw

Venice .

. Venice

Dorsey

Los Angeles

. Lios -Angel‘es. ;

Los Angeles

104 N
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* Lai Tan Quon

L

' SCIENTIFIC PROGRAMMING
1 " SESSION I, SECTION B

.« e
Juan R, Agui_lar_.
‘Benton Jun Ay '
Shirley Jean Bates | |
Patricia Ann Blackwell

. Mike ‘Joseph.Ble.sSi.ng .

' Hector‘ Nahum De I..‘.a Roche

* Gilmore Alberto Gutié;'rez |
Alvin E. Johnson'®

| fl}obert _Raﬁy Johnson, J':- |

Jose?h Lawrence Jones

- Richard Wade Kagawa

L)

'u‘Mi_.ke Lee -

D.axrrel‘l Gregory Logan

B Manuel J. Lopez

- Cynthia Gail McCall

Maria C, Moreno_
David Alan Munr?)e '.
Mike Ryan Palacio

Edward James Perkina

Keith Bryant Powe

Wai Ching Quon o
. Alfonso A. Tautimez
[ N

Miggle Matthew Tugmon, Jr,

Byron Louis Young 1 N5

-

1
H
A

High School

Venice

. Crenshaw

Locke
Venice B

Roosevelt

Mo‘z;nings ide

Jefferson s
ngtem}ial a
Washington

Venice

- Lincoln

. '] R

Fremont
Rooaevelf
Locke

Roosevelt

_Venite *

Hamilton
Locke

S N
Jefferson
Crenshaw
Rovsevelt #

Rocsevelt!

Jefferson‘ '

- 2

Centennial ‘

* Belmont g

-



.Manette Dennis ‘

A

Name

o

Janice Yvonne Anthony

Stanley Edward Brown _
(s e ‘
Willard Antho:}y Brown

Marlein Carballosa

- {
Kirk Raymond Ellis

r )
. Robert Frank Gay

Debra Lynn Grant

'Marvin Ellis Hollis

‘Ri chard Hultman

Richard Osamu Kato

Iannice Maria Lee

"Alvita Selene McCray-Holmes

Denise Evonne McDuel -~
Marsha Lynn/Munen}ura‘
Jes:qs Munoz
Rosie Maria Nunez
Robert Olivg i‘ '

. _ p
Michael Ben Panado

' " Rosa Lee Pecot

Ted Lee Pendl'eton

Lydi.a Quezada

_ 'fheresa Kimi Sagisha

Donald 1'2'. Tahara

Darlin Williams

¢

vHi"gh}gchool :

SCIENTIFIC PROGRAMMING
SESSION I, SECTION C

" Morningside

Centennial

Jefferson

Belmont .

Hamilton

Centennial

- Jeffers on
Washington

. Jordan

Roosevelt

Lincoln

| Jefferson

* -
Dorsey -

Fremont,

" Crenshaw

* Lincoln

Roosevelt

- Centennial

1 ’ .
Washington
Centennial

Venice.

Roosevelt

Garfield

Washington
Locke [0g
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¢ Name

- N - . i

* s S v <, " « I-7 v

’ ‘e : ‘ ) . ! o £
" SCIENTIFIC BROGRAMMING '~ . . =~ .. o« .

SESSION I, SECTIOND .. . . ..°
. ., . - . A. | ,:; ) " X “ ‘.. o
k4 » . Hig h School :

,"*‘. AR "‘.“‘t o
Los Angeles. ~ -~ . .

1Y t

Ron AW'eé ‘

William Henry Bow . .. Los A‘x;gélgs . ‘ _
Allen Wallace Chow o : _~ Washington | | e o

John Howard Fawcett Venice . ‘A,

Margaret R‘ése_F:eedland . - . Ha.mato:; | | i ) |
Sylvia_‘x.’vonne .Ge!e‘ o | o Hanulton o ) , . ‘ .' Fo
Armagd‘c;; Antonio C_}uz:man ‘ ‘ Roosevelt o ) .* .

Reggie}. Eﬁart Johns | , Crénshaw ~- “ ‘ \

Clifford B. Jones ._.Behnont, A r» ‘
Steve.:r;‘ Masami Ka’mc; : : Garfield " . ;

F. Michael Kocik "= . " Venice - “ .
| Jimmy T, K.oda | . | Crenshaw ) . ,

o

Daryl Lawton Mamitten . - C Y T
Rebec£_3 Seung-E;Iye Lim ™ , o ,I‘..os-'A(.ng‘eIes' " | | |
Andrew M(;ntealegi:-e - Los Angeles . ' :
-Leo M 'Munoé : o v .Roosevelt ' |
‘CalvinC. Ng - Lincoln : e
Dan L. Padgett o Venice - | ', -
Laura Ela,iﬁe Singerman - Ha.milton’

Wayne Siu : - | Lincoln

Tefrryr Soo Hoo . ‘I-.;os Angeles

Juan Benito Lépéz-'rignda. | Garfield .
Phillip Brian Tor ) . Hamilton _ S
Giza Vestal - . : - Venice ) .' | s

Raymond Che'k‘Woa ', _
3 19y

- ) N N

Roosevelt . ' -'% >~



R o L e et
S .SCIENTIFIC PROGRAMI\AING . g
Y, c . sEssONT, SEC‘I‘IQN E . |
e e
. '_N_@g_' T, Lk ‘ngh SchOeL '
) - e Mzchael Phﬂhp Brody § Mornmg§ide . ‘, |
e R.zck Allad @ran , 3 , . iaglewood '. IR
i -. ' Andrea Denel Buchan‘an 2‘ i Dorsey, -
P 'Juam.ta Cooper . ' Cre?sh?.w_ . ’.. r
| ‘ '.f."'/ " L Lecm Mark Felburg . _'-V'eniéé, . _«
S ‘ . Kelvin ‘Wellman Gee o ) "‘W%s;lington
,Dina.‘ Goidsf:,euj 7 “ o ,.E-.iamiltox__z N ‘ "
StacyK.Ino .' .. Venice
Y ' ©~ Diatte.Ruth Jink-s_ ‘ - " Fremont ‘
| Lgrry_VernEm ,’J?hns'on | | Crenshaw - .
‘ - Deén Leroy Jones  ° ‘Washington : ‘
. 'h./‘ia_rilyn _Jopes ; ';erensha.w
..Anita Jean Lofton Fremont ’
H _.E‘algioia; C. | Lc;pe‘z o : Belmbnt i
.~ | } ::?M_ark Morales ‘ Roosevelt ’
v . . ,Eds{ward Gordon Pell F-Hamilton
| Harold Vernon Pete‘rs . . Locke &
 Danny Roger ‘Reyay | ‘Morningside
"' Eloise Caridad Rivero Belmont
@ | Emmanuel Dwight Robert v Morningside
TN ‘Mark Elliott Rutta Venice - B ,
_ Jose Antonio saxazgr‘ . Garfield
“ '." o | -Jeffrey-Lawrence S.oo Hoo
. \ | Randy‘»Lewis Takerﬁoto
\ Marc Edward Vinicky
Gary Yo@g ~ @

Y.

a -

Beimont

Roosevelt
Mmjningsije : ‘

98
Belmont




Name

R‘obe:.:g Lee Cowan

A

Petra Qlivos Garcia

Mélva__ Denm

- ‘SCIENTIFIC PROGRAMMING
-~ SESSION {I} SECTION F

Wilda. D_.ear' '

0

an

o ‘Chazleéetta' C'a‘lhéu’n‘

- . - ¢ .
Patricia Ann Burnett =

'Victoria Ellen Garrett ',

3

Christine Gwendolyn Gridiron

'Ramon Francisco Hernandez

'Gail Marks

Brenda Ann Meekins '

‘Rosalba Merida

Mark Leslie 'h.f.ﬁllgr _

Greenwood T. May

James Darrell Mitchell ’

F-‘reddie.[Mo;)re. Jr.
Yeolanda Ramirez
Debbie D, Smiﬁxd
Yvonne Loyrane Sneed
Norma Alice Tapia
J%ff_rey Steven Te;r;;

Margaret Annette Thomas

-

1

Lo

-

<

High School °

Jefferson

Jordan

Dorsey

Manual Arts

Jefferson "

Belmont ?

Washington

Washington . -

Roosevelt

Washington -

Crenshaw
Jeffe‘rson .
Roose{relt
Venice
Locke.
Jeffers;:)n
Roosevelt
Dorsey
Crenshaw
Roosevelt '
Morning side

Dorsey
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Rxc’hard Avery, undérgraduate, Laboratary Assmta.nt SRR
“Richard Be,llman, PI). D., ’ Prmcxpal Investxgator )

: ."‘,Gary Bloom,_ M.S., Tnter., Scientific Prograrnmm@

A

Ca.rlos'Ford Lwene M. A.,Dzrector o T f N

Y

Norman .Gal_e, ‘M.S., Instructor, Data Processing

- %

v -

Béﬁgy; GlOSter. M.A. . Secret‘a-ry-Pi'acement Aide. , | ._~
'Ba?esteh Kashef Ph.D., I.nstructor Scientific Programmmg.

| Joh.n Kelder, M A., I.nstructor Keyp\mch | B ' o
| Jules ng, M.A., Instructor, Da.ta. Processing .- }
Pradeep. Kuma.r, ‘M.A., Labofatory As s:«ist’ant'

Albﬁrto Leon, underg:aduate, La.boratory Assxstant

Art Lew, Ph. D. s Curnculu:m Coordmator Scientific Programmmg
'Larry'Mark,s, B.S., Evaluation Coo:dmator " »F‘ ».Q'
Gideon _Nagél, undergradua'te,v Laboratory Ass{istant |

Raul Salas, undergraduate, Laboratory Assi.stant |

Richard Schein, undergraduate, Labor;teﬁ Assistant

Christine Shoemaker, M.A., Tutor, Scientific Programrmng

Dan Tuey, M.S., Instructor \‘Sczenhfm Programmmg

R . )
Michael’ Wasserman, B.A., Instruétor, Scientific Programming \
James Woolever, Curriculum Coordinator, Data Processing .
.Andrew Yakush M A., Instructor, Scxentxfxc Programming

M. Vn‘gmxa Zoxtl M. S., Techmcal Administrator ¢
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