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ABSTRACT
During the six-year period (1975-30) the College of

Technology of Temple University conducted an experimenta project at
the pre-ccllege level aimed at the early identification of
disadvantaged minority students seeking careers in engineering and/or
engineering technology. The program was designed to encourage
inner-city Philadelphia black and Puerto Rican 10-grade students who
were proficient in mathematics and science to consider seeking
careers in the fields of engineering technology. The program was
jointly planned, executed, and evaluated by Temple University staff,
Philadelphia Schocl District teachers and counselors, and local
business and industrial personnel. Ninety students participated in
the project. The program's components included workshops, job
placement, and job and career counseling. Results showed that 35% of
the females and 27% of the males enrolled in engineering programs
upon graduation. (Author/DS)
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In the early part e: the -a,t d.'cade, Ameriean industry became contr.-tee

with a staggering dilemma in reeacC to the upward mobility of Black Americans

and other mincrities. statistics n ma power utilization indicated that

relatively few Black Americans and other minority groups entered the field of

engineering and engineering technology. In an address by Smith,1 he stated

that -of 43,0)0 engineers graduated in 1971, only 407 were black and a handful

were other minorities or women, one percent."

In a stud of blacks in engineering by Lucius Walker- of Howard University,
he indicated that in 1960 only one-half of one percent of the engineers in the

nation were black and that proportion did not increase by 1970.

According to the !lanpower Report of the President3 delivered to Congress in Xarch

1972, there would be an average demand ler 48,000 engineering graduates and

33(30 engineering and science technicians each Year to meet the nation's manpower

needs between 1972 and 198).

If we were to increc...e the r%.mber of minority engineering and technology

graduates, it was apparent that the only acceptable solution was to take bold

and innovative action to increase the supply.

In view of this, Iemple University iroposed to conduct an experimental

career program for disadvantrged stucents to interest them in careers in the

field of engineering technoice!.. Th:s project was an attempt to encourage the

upward mobility of minorities in the field of engineering and engineering technology.

I*. was expected that students who completed this program would be strongly

metivated toward careere :n te,gineering and engineering technology and would wish

to en' ,-)11 in emo inter log _orricula offered by colleges throughout the country.

Jr.SH!: oh 1HE PRuJEL.

;iroposcd to cooduct re experimental career program, for

eisadvantaeed stu.:ents at the :re-College level. inoritv students who have

completed their ninth grade in hi ii school would he eligible to participate in

the cxperimental projte.t. had c;hewn ti-at many students were making

career choices and needed additienal information c. ncerning the various oppor-

tunities in the field of en,' I nec ring nd engineerfee technology.

1. '::eeded: A Ten-L-1,! increase in !qinerity Engineering Graduates."

Stanford Smith, Senior '..ice-Peesideht, .,eneral Llectric Company,

Jul:: 1972.

"A :--;t..dy in F.eeineerine."

1/2.

u Ii Valker, Howard University,

"sanpower eport of the President Delivecea to 1..e,ngress", Washington,

-!arch, 1972.



;,t-cgram va,. a joint

He PLi.adelpnia Th-;trict, and

em:)lo%-td en.ginevrin:.. personnel. :he exnerimeotal

three ise-: ..ovtrin a per:oj of t:.ree yeat.i for each

,-;electec to in the ex.,erien::.11

.
o: tfe Hia-;

,er, as!zir,ned

t:
cogdutted at tb .'clicye of

.-ur days beginnlug 1,

..-,;ii-tidipatej in ea!: of i s=er workshops who were

!:c with tht assistance of the

these schcis. :he s.,orkho t-,essiens convened at .n..0

and cartare wer provided for the stud,.rnts h"

S=er he education facilitics of

wr, tc workshp ,:artit.ipants during the

.fie in varhil, Held..., of e:wineerin

were ',-:ineering practitioners presented their experience and

technol Their visits were scheduled

!--y the re.;pe,Iti.%0 works;.op
dis, ussed career opportunities in

fie: .f and engineerihi technology. cins sessions on the appli-

-2ation at 7-latematics and bas la concepts in English were held to demonstrate how

ti,:!se basic t.Dis were unil ized in engiv(.ering technology. Hands-on laboratory

xperiments and demonstrations in ell_.ctronic-;, -nd building construction

te.:hnol,2g-.. were performed.

:uidanor se,.sions to .'over ,:,;ncepts on to study, use of library, hew to

take te.;ts, }'et alon,; in col7ege were arranged. In addition, six industry

.were 711.1nne,i to enable students t, ,all; first-hand knowledre of the practices

in industry in the various !iel(1s ct eng:neerin.', tecnology.

Ahotr_

th, w:Ien the !tudents were atten,lin.-. their r,spec'ive high schools,

ee-;s:nal ...)un-;e1.rs _ac:. and guided them reittive to problems

of a f:narcia: and 7.ersnnal nature. A pro:-s-;ionai counselor and morer of the

:_Anning t!,e 'tdert!-s tr discuss their procress

in i schol and The r;Ithi'matic,-; coordinator, assi3ted

t:ze student any prt.blem!-. in m.:t_Lematics and the Science Department Head,

enueared t.:) .'Keep the ,-;t1:dLnts interested and motivated in the field of engineering

sc!'oe to assure continuity of the

exp(rimil and check on nro,;ress of thi phase of the program.

ited with - :ents at their local nigh schools

!-;try during the second summer of

r, .



At least 3 follow-up sessions were conducted during the academic year

for the tnree participating experimental groups. These sessions were scheduled

on a Saturday morning to keep the students interested and motivated and they

generally covered hands-on laboratory experiments in either electrical, mechanical,

or civil engineering.

A fourttl, follow-up session vas conducted by the Project PirLctor t.o answer

questions concerning College admissions, financial aid, summer work experience

and occupational informatica relative to engineers and the opportunities in the

bold of engineering.

L. PHASE 1Nl:LS..R1' C,TPERArIC

Local industry consented to provide jobs during Phase Three - the summer work

periods .3f the experimental project for each participating group. A few of the

industrial and governmental agencies that provii'.ed jobs were:

Atlantic-Richfield corwny
Bell Telephone Company of Pennsylvania

3. Rohm Haas Company

-.. Philadelphia Naval Base - Engineering Section

5. City of Philadelphia - Streets Department

6. general Electric Company

7. I.B.N. Corporation

8. Philadelphia Electric Company

9. Temple University - Engineering and Physics departments

Interviews were conducted by representatives of these individual organizations

with the str'ents to determine their suitability for job placement. The Industrial

Coordinator made periodic visits to the various plant sites to discuss any problems

experienced by the students. Evaluation of student performance on the job was

acccmplished by the supervisor in charge. Also, students evaluated their job to

determine if their experiences had contributed to an overall appreciation of

engineering technology.

D. MAN:t];EXENT

:,verall management ot the experimental project vas the responsibility of

the anagement ,:ommittee. 7bIs committee consisted of the Project Director who

was responsible :o coordinate all the activities tit the experimental project, and

representation from Temple University, the School District of Philadelphia and

loonl in,'nstry.

he PI 1:Inin 1:cmmittee was responsible ior the planning and operation of the

experiLlental project. The committee consisted of tLree College of Engiheering

7-..-ology faculty members who served as group leaders and a professional counselor

from Temple Yniersitv. Three members of the' School District of Philadelphia and

iadustry representatives comprised the other members of the Planning Committee.



L n order to mae the evaluatisul required for this pro;ect, a

rearcn wa tuLi t ror test ricr t Phase Ono of th,

career w_)rkshop. wori.sp grou: approxim.ltelv students, who were

te,4t-ed from which 15 wt .re randomlY selec,led to :erve as the experimental croup

an,.1 Is stu.dents servin,-. as the control gr,up. l'rior to the selection of the

J Stet s ,et of ,:uidelines wa devised for use bv the Philadelphia
re):,ardin; the criteria necessry !or identifying and selecting

the st.Ident-; who ;:arti,:ipated :n the ;'rlect.

ince one 'f mar ct this to et:ectte attitudinal
:an,.re as well prcvide :or c2 native ,.rwth and skill training a tentative

pllh ad,-t,d iic sed the followin instruments:

')itterential Aptitude
.ntere-;t lnv,ntory interest inventory

.ttt::uuo Yirve- CAreer Perception-,, of Adolescents

:he purpose or ,;electing these specitic instruments wore:

a. A very by reading achievement level is required to complete each

of the ir,o,:ruments.

The tests iure mecanical aptitudes from very low level skills

to rather level technicd1 skills.

c. The inventory results would provide a broad hose of interest patterns.

d. The information regirdin ttitudtc could he valuable to the counselors

vho will he rking closely with the students throughout tie program.

e. The test results would not be sophisticated to the point where they
would be difficult to interpret to each student in one-half hour

.conterence.

T..o make the stud; as oh tot vt c. p.)s-7ihle, an independent evaluator was

appointed to review, anal::zi and evaluate the everali findings of the experimental

project.



A. liNtLtICY

:he ..'orkshop Sessions .n Flectrical En,.inecring were or,',anized in

acccrdance vit .:. the foilowing content:

F:rmal Presentation

d. :lectri:al Forces

b. Goncepts o: Char,;' and Flectri: Fields

d. C:apa.:itanc

e. Stored Enerc,y

Industrial l'ses of Capacitors

Peronstration of 1:lectrostatics

a. ':an de Graff genrato7s
Electrometers

c. Cabd.:itors

3. ....orkshop Protect I

a. build a cylindrical capacitor
b, 2etermine the capacitance by electrostatic measurements

:42termine the breakdown voltage of the capacitor

Insulatin Yatrials (F rmal Presentation)

a. Properties
b. Effect in lanut.tcture cf Capacitors

5. '.,:orkshcp Pro ect 2

a. build a d.ylindrical capacitor :ith an insulating material inserted

between electrodes

b. :ietermine its capacitance by electrostatic ras,!rements
1.2termint the breakdown voltage of the capacitor

Ccmmercial Thpacitor !.!anufacturing Techni(lues (Presentation)

a. nnufacturc of Capacitors in Ilectronics

a. l'iscrete

h. Integrated
Manufacture of capacitors in Power Systems

.:mmary Conclusions

- 5 -



f...deht measurc,i bv t their wcr, in

th .'r-- rshtp designtd t.
:he ;tu.:ent develo,., a pit_c_k

.,lo:trical hardware that woul.i -rtot. A
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ih an,! :echnci4gy
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ant
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i. :-fro--

371.1. ,-7!-resich

Syste7s

v.aterial-

2. retc: 1 Co7.:ositf.n 7ix roinic,rcing (lecture and film).

2. Mixin;; anJ ,c-,s-tms and c'..linders

(Clas,; projtict) .

Stec:: A,neral properties. Lecture

2. F,ehavior under !oad. lecture.

l'ropt,rtics - lecture

Lompetifive small group projects. 1)csign and 1uiid truss.

trials :esting

a. :estructive tt tin t
c,ncretc and .t.00ti shapes built by class.

t(-r toms.

(,ritique cf ft-stir,. ...i!tire modes. : Lcussion.

.,nstructi, n

con,:tructi,)n ites. On carth7oyiac-, and one high rise

steel or ,_oncretc. Po arramwd).

Coun:e

Hourse vauat 'n:
'lass; solutior oi ;robler.:s :)rt:scntt: hy a panel of faculty.

.N:fil',:ation of stu,:or:, interest , respom,e and acquired knowledge.

y:estionnaire indicating interest and of of

7):11- 0:



Students.

A panel presenteJ 4 of Trot,lems to the
crt y eadin the clas, thrcun a seuential

ievelopment questionS, answers at i insure participation,
certain qustins were directd to st.,:dents H ame. Every effort
was directed towelfd maintaininc. the pahi iitv tc iicige the knowledge,

ir.terst, and erthusias7! of the staents.

Stu,ient ot the r:;sho;

tents were 1d t: their level c interLst in

vari,,us paits the c,,urse t.,! provide zviv sug4estions

t,r future 1..ontent.

lhe .or-:shop sions in '!ech;:aLcal Ervineering Technology was organized in

ardance with the contcnt:

er.eral Intcrnitcn

:_ecture

L,2cture - .irrent chd:lenges in the field.

C. Film

d. ...cc t._Ire by a r,gistere:: proless:onal mechanical engineer to

explain registration.
e. A student's aaprais,i! of mechanical engineering.

Mechanical Engineer:n

a. Market explrations.
h. Design System i'rHet engineering, desi:n evineer:ng.

propoal, de.,,gn specifications, design review, design ;i:proval .

onsts.

Materials reliahilitv, safety, environent.

). Mechani(.il :-.ngincering in the Manul-acturiny Prucess

a. t...turing :ngineers, Plant layout, Material Handling.

H. uality control
Miteria tetinC, vibration analysis, pr,duct testing.

c. Sales Engineering
d. Installation Engineering

;uet lecturers and filr-s will he used !upport these topic;;.

;raphics Ati a h;iu instrument of design.

. ,nd,t;tandinq; s,

c. Basi orthographic projecticn.



i. 20,:e a a!-

,tress, strain,

1'.i st mcLanial

feel :HI: afttr tAkc this wc.r---11, are in a

pcsitic7, to :n you

wor'rsh-.: ',:ere to e rte.,ted, what improvcments wcuid you

,,uggest ma,ie

e.!: n iii H.

seic:te ;Artici;.int in the experi7Antal carecr workshop pr(,;ect,

certain s::-iterid
:Lese re(iuirtd that students must he a member

a disacYantaged minority grcup. For the purpo,:e of this study minorities

tnclideJ :3Iacks, Hispanics, and American Indians. Male and temales

were eligihle who complet,d their ninth 'dear in junior or high school prior to

the s'immer wcJrkshop. Stu.sien!-.s were recrL.ited who had a desire to continue u'ith

hight-' education and :lossessul the potential capability for bachelor's degree

level of st.;:si:.. In Addition, onlY these ;tudents who demonstrated aptitude And

interest in mat'.ematics, science, engineering and technology were accepted to be

te:;ted.

ri:t t1t.tInis n'AIC, After stuknts coTplet1 the application for

sion to the l areer '::ork-;h',,p Program, were reL:ommended b' a guidance

,:cience or mathematics teacher, had been tcsted and interviewed by

by the !!nawment Committee.



NSF GROUP I

A. SELECTION of SIIPFV1t,

A total of 5b applications tor admission to the 19;) Summer Career Workshop
was received. of this nt-mber, 52 students were present for testing. The

Differential Aptitude test was administered under the' supervision of Dr. Jerry
Day...s of the College of Education of Temple University.

Of the group tested, 30 students qualified under the criteria agreed upon
for final selection of candidates for acceptance to the Career Workshop. Six

of the eight parts of the Differential Aptitude Test were identified as being
very important for students who desire to pursue careers in Engineering and
Engineering Technology. These parts were: Verbal Reasoning, Numerical Ability,
Abstract Reasoning, Mechanical Reasoning, Verbal Reasoning + Numerical Ability,

and Space Relations. Any student who scored less than the 50th percentile in
four of the six areas mentioned was eliminatA from further consideration.

Twenty males and ten females fel. into the accepted category. Fifteen

candidates which comprised the experimntal group were selected at random according
to the local high school attended. The selection of the candidates was made by

the :lanagement Committee.

The following is the list of students selected who participated in the
Experimental Group. Seven boys and eight girls were chosen.

Cooke Jr. High

Shoemaker Jr. High

Stra-...herr- .

17,; High

Simon c;ratz

Anita Parker
Tralan David
Darryl Barber

- Jacqueline Egerton
Judy Williams

High - Alice Fay Dove
Donna (Burch) Thompson
Keith Brennan
Juliet Cante

- Tony Wilkerson
Shawn Merke
1:endell Williams

Jonathan Windsor
Denise Powers

Vanessa Xitchell



lhe lollowing stujents were seic,:ted in the Control Croup.

were boys and two were 4iris.

err::

Shoemaer Jr..H:h

;r. high

!hirteen

- Lawrence nson
Anthony Armour
Larry flollard

Robert Beckett

Cynthia Dunlap
Hayward LaBoo
Darryl !.larshall

Leonard Scott
'.!ichael Simmons

- Lawrence Imery

- warren 4:heeler

:Jarryl Nelson

Eeith Hutchinscn
P.lionda Cre's

Simon k;ratz High Tames Brown

The Schocl District of Philadelphia, Counselors and Principals of the

various high schools, parent, lnd all candidates were notified of the final

selections to the Summer Cat r '..orkshop.

Several Counselors trom Temple University visited each student, tested at

their local schools. They interviewed all students and counseled them based on

the results of the Differential Aptitude Test.

B. PAPENT-STUDENT ORIENTAID,

All tne student se:ccte in the Experimental (:roup and their parents were

invited to attend an orientation session. on Saturday, !"ay 17, 1975 a Student-

Parent. Orientation meeting was condunted at the College of Engineering Technology.

A review.of the activities in the Summer 'A'orkshop was covered and a general discu-

ssion followed.

ON CA:-!P1.-1-:

3y special arrangenents Y:th th P4:AP:) i.;(4 .ND PR0(;Av. at Temple niversity,

the students selected tc parti,-ipate in the 197 darter Uorkshop had the opportunity

to live on the campus fcr the last five weeks of the Summer Career ..,:orkshop.

4



I} A,.11VilIES

the following is a schedule o: the daily activities of the National :cience
Foundation -.,tier Career '.,:,,rr.shop conducted at the Co1lee of Eminecrim-

:emplc 1.::v 1 to 7,

1st '0:ELF.

1. iu1. , 1975

a. n:15 A11 tud,nts report pror:pt1y to Poor.. 3O. Stauffer

Nall (Southeast corner broaLi Ave.) for initial lcting.

I. - session on ceneral
information and !.*.echanical Fn.gineering iechnology area. Cri:o to

be assigned.

12:3() Lnch .101,nsmn Dormitory

c. 1:30 Dismissal to

iulv 2 3

a. 8:30 - i),eport 1) iWor-. Stauffer Hall

other room to be announced. 'A:11y sessions on :'!echanical

Enginecrin.; Tecbnology.

l:30 P.".. - Lunch iohnson Dormitory

1V:71issal to go !lOr-A'

2nd

1. ('.nday Lvcnin,-)

6:00 "ci:Dfl P.. ,,port to Peaody dall Dormitory (Broad and
1::rt,t.$) acording ruc t cni received duriru !':av :7,

?arents-Students crientation and 1ctter to be sent home.

7, ?

a. 8:3H - A:: students report to ?co :7- 5(-;7 Stauffer Hall.

:ii; sessions in Hectrical .echnoiogv.

12:cr) n Dormitory

7; ir. , Art,

ra:ts, .

- t. he

- : ?.. ,c unced.



3. July 10

a. 8:30 A.M. - '..port to Room .=#0.=, Stauffer Hail. lour ot

industrial site to be announced.

b. I':30 P." Lunch at .!chlisc..,. ormitory

L. 1:0U - 3:00 :nterest Wori,shops ih Yoa, Photography,

Art, Arts Crafts, etc.

- 5:0t, P.M. ecreationa] activities to be announced.

e. c,:00 - 6:00 P M. Oinher Thhnson Dormitory

6:00 M. to go home.

3rd Wlr.N

13 (Sunday Lvvhin)
All student,; report hack to Peabod :,ormitory.

instructionb IL he announced.

Specific time and

:u1v 1., :5, 16

i. A.M. - 12:30 P.M. Report Peon 4(1. - Stauffer Hal] or other

room to he announced. l!ally sessions on Civil Engineering/Construction

Technology.

n. 12:30 P.M. Lunch at Johnson :'orm.

1:00 3:CU P.M. - interest Workshops as mentioned

c. 3:39 3:90 P.M. 'recreational activities to be announced.

v. 5:0(j - 6:00 P.... - Dinner - Johnson Dorm.

6:9C P.M. - E:eninc activities to be announced.

l 17

a. A.M. - 'report to Room Stauffer Hall. Tour of industrial

site to be announced.

P.M. - Lunch - Johnson Dormitory

1:7,0 - 3:6I, P.M. - interest Workshops as mentioned.

- P.M. ?ecreat'-onal activities to be announced

- P.". 0inner - Johnson Dormitory

Dismissal to none.



L,th

.. :tilv 20 (Sun ,_r: All stu.lents report haCK to Peabody
tire ani in!-;trnctions to he announced.

July ,1
'

a. 8:30 A.M. P.M. Pe)or to ;oor! StAuiter Hall or otilcr

room to H.! announced. seHsions on Mechanical Enginecrinc,

Technology.

h. 12:30 P.M. - Tun,:h at iohn!,,n flo.rm:tor..

(JO - ft) 11t. rt'St 1....nrkshol-: as Mentions ed

- '3:10 P.M. activities to be announ(ed.

e. 5:)0 b:60 P.M. - :)inner - Johnson

' 00 P.M. - Evening, activities to be announced.

3. Jul.,. 2-'4

a. 8:3) 12:30 P.M. Pepo't to Room (-.)4 titautter Hall.

:our o: industrial site to be announced.

12:3C) P.M. - lunoh rohns)n :ormitery

1:L P.m. :nteret 1%'orkshot) as 7entioned.

'3:00 .,:LjO P.. : inner :('l.nson ::.".ormitory

7):55 :)isr-isal to ,!.o :iome

)tn rr

27 f!.venin.f.,)

All students report hack to Pea'oociy :'ormitory. Specific ti:7e and

instr..:ctions tu 5e annonced,

:9, _;

a. 8:3 A.M. - 12:0 P.M. "7'eport to Poor: 507 Stauffer Hall or other

roo7 to '.)e announceci. riaily sessions in Flectrit!al Hngineering Technology

- I,!hnson crrit r';

- - interest '...c,rrshops as 77.entioned.

H'-)r) P.M. activities to he annr...-1Le_..

Ha:: :K:rmit,ry

tivitie t :t! annrl.:nce(:.



3.

a o, .

L.

!l-;:

r ..1: Jr17,, at t

'1: '

,t

c

1: .

r...

. io : 1 or otlit r
t..' `.)t n . 1 : i t1 1 ':1 1 Fr,.;nt,,.rin,../Con-.t.ruct ion

iechnol-tr.v.

:nte.rst

!r) rt.-a: i t anncunt-t.j.

?.:'. tor::

r-. P - ar.nol.ncd.

a. -

ti r7i

;Jan. Thur



1e :oll.wing is .1 det'iled Ldescription ot the activit es conducted during

the- :975 Career 1.:orksh,p sessi,,ns.

a. ntemporary (Thl 1, 197)
Y.dticn Picture Presentations

The field of engineering and its challenges were' explored, giving the
tudents an insight as to the opportunities in th's type of work. rile aim

was interest the student that has an interest in science and/or mathematics
17 the tield o: technology.

,;:fblementing t.:x lecture two net ion pictures were presented "It's

:ur :urn' , and "It's Your urn :eer". The!;e films presented tecnology
17: its impact on cur live and strove :o xcte the viewer to act - te find
s;ltions :o the problems generated by technology thru technology - parti..ularly

tic s ,f waste and pollution.

laborator. Insi:ection Trip

The students were gi-en a walk-through introduction to the power, fhlicl
and mechanical labs to wet their appetities for the lab work and demonstrmions

to follow. Several students displayed a keen interest in the capacities of
the equipment and indicated considerable anticipation for what was to follow

in t'hie ens... ng Jays.

..'c.al Problems ( July 2, 1975)

The film, "I.uture Shock", based on the book of the same title by Alvin

:_effler, narrated by urscn was shown. The social impact of too much

change tcu iast - thru technological advancement wa!-; strongly presented. The

:.,17 proved to he tbo "strong", too "shocking" for this age group. (It will

nct 5e used in :ut:ire group:s.)

:-.signiril and ?A:rid:7.11 a Product

:he students were thi the c;mplete ga7ut 02 A production as seen in

trot..stry t:day: frcm the birth of a cone' pt, through design, specifications,

tes. udge:s, purcha,iin4, engineering, m,2nufacturing, quality control

to sales tar tir1shed item. From thi,, the stucent received a keen insight

as haw things are actua::-.. .)ne in the manufacturing industry.

lnd

-:.ngineering - Challenge of the Fut.ire was presented and the students

were stimulated to :.cis-;s their thought on possible future careers in

en4inec.rin, the :-,rob:em- _..at exist and what they ma he able to do about them.



. Numerieai Centro' (Jul, d, 197',)

His:ore of mechanization, automation and automatic control theory in
manufacturing were presented. Machine shop operations metal removal througn

basic mac!Ane methods was Interest in the use of computers to

produce tne sIA-track tz.pe L:At 1.-; iht0 tip ,..,chines was generate 1.

Pcwer L(.1: Demonstration

the follywiug was presented: _';t:erIng Engine (hot air cycle); Diesel

Lngine with dynanmeter to mcasure horsepower, speed and torque; Otto Cycle
Engine (trans,parent ,selinder t( show firing of engine) and exhaust emission

analyzer. rheory of engines and related principles were discussed.

1;uest Ste kern Hndscn wng'ners

he students were fascrated as well as ken:- interested in the concepts

presented H t1-e Hudson H'gineers on their off .:hcr Ports. The need, principle,

engineerin.; and future o: tilt' pr,.'ect elicited much discussion.

d. Fairchild Yvie 21, 1975)

r. Vernher vc-r. Braun Says... It's Your Turn" shows an interview with

students. He answers questions based on his xperince and his feelings for

the future as related te teohriloy-::. le emphasized the relevance of the

study D: science and the inv()Ivement in environmental vocations. Our students

realized as a result that the worl(-1 belongs to the Young and it is their turn

now to do something about it

`ouch of the equipment in the Fluids Lab and in the Mechanical Lab was
demonstrated with considerable hands-on experience fGr the students. They

operated the controls, opened and cloF ,calves, made weighings and readings,

calculated data and results and gained amiliarity with fluid experimentation

and apploations, mechanical testing of steel and other metals and other metals

and hardness determinations through three types of testers.

e. Tne Libraries (Jul 22, 1973)

The grc.up was xpoed to the intricacies and worKings of the Paley Library

and the College of Engineering Technology Library through guided tours by our

librarian and rePresent.atives from Paley. They were encouraged tn br)use and

as a result a number of ')c(--ks (technical in nature, were checked out.

S- eaters

Two excellent presentations were made hy the guests, highlighted by the

films, models and ecionent she r. and, in partioular, the samples given the

students of m;aterials used in lunar antennas. Active participation by the

students in perind followed the presntations.



"':echanicai Engineering" (July 23, 1975)

"Y.echanical Engineering" film presentation served to aw,wer for the
students what mechanical engineering specifically is all about and served

to help ar-,wer. the Ta-stion riised in the earlier films, What can he done?

"Citicar"

The all-electric autemohile was shown, described and discus ed. The

students had ac opportunity to ride in the innovative vehicle and enjoyed the

demonstration thoroughly.

.rawing

Che students were introduced to the drawing hoards and drafting machines

and had an extensive session using them. .i;e projects were from elementary to

complex and a surprising ability was exhibited by several of the participants.

Field rrip to"Second Sun". (July 2.», 1975)

The trn to the .nuclear power plant and the ship "Second Sun" was the

high-point of the two weeks with the mechanical department. We observed

the construction of a nuclear power plant and saw demonstration models on

nuclear energy in action. The plant is under construction by the Public

Service Electric and ('as Company with the United Engineers and Constructors,

Inc. as the prime contractor.

ELECTRI":A1. 'IF.CHNoL01:1 SESSION:.

a. EH; Session 1 - Basic Electricity (Jul 7, 1975)

Introduction to the lectrical finineering Technology Program 5 Instructors

Tour of Lab Facilities

..lm How Electricity Works and Discussi.in

"..,emonstration
Al

Thrshold Feeling using a voltage stimulator to provide the voltage

scure and an. oscilloscope t, 7.a'Ke the read:ng. Student volunteers had their

Thresnold if Fee.ing cet,_rmineu.

Electrical Safetv .emonstration

Principles of electrical energy storage and discharge were demonstrated An

a capacitor. Principles electrical energy dissipation when a circuit over-

load is pri:sent were disc.cssed and demonstrated hy an ext-,eriment involving

electrical

Circuits and Fesistance ( July 1975)

rased Law. :ntro,dure: series with more than one resistor.

-everal ti e- ..lerivat.cn of equi'..alent residstance,

current andi3r vo:ta4e using 01-.7's Law.
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Individual Project

With batteries and LC/EFC bull; Each stuiert built a quiz game - (logic

board) consisting of a 9-V battery and a light bulb. A single wire was

connected between 2 paper clips which represented the question and the correct

answer. Simultaneously cornecting wires to the corresponding 2 paper clips

would complete the series circuit therefore causing the bulb to light.

Parallel Circuits

Discussed equivalent resistance of several parallel resistors. Solved

several example problems and explained that excessive appliances connected in

parallel would reduce the equivalent resistance - causing excessive current

and blown fuses.

Individual Experiment with Series and Parallel Resistance

Each student measured 2 or more resistors connected in series and recorded

results. Measurements were also made of 2 or more resistors connected in

parallel. This demonstrated that the value of the parallel equivalent resistance

is always less than any one individual resistance.

Review and discussion of individual results.

c. EET - Session 3 A.C. Circuits - inductance and Capacitance (July 9, 1975)

Cathode-Ray Oscilloscope

A demonstration of the oscilloscope with signals from a signal-generator-

sine-waves, square waves and Lissajou figures was presented.

After demonstration the students were divided into groups and assigned to

a scope and generator for hands-on experience.

Inductance 5 Transformers

Inductances were previously fabricated using spikes for cores. Demon-

stration showed that with d.c. excitation the inductors acted as magnets. A

second coil was wound on an inductor and it was demonstrated by the use of an

oscilloscope and signal generator that a %oltage was induced in the second coil.

The importance of this principle and its application in supplying energy to

homes and industry was explained.

Individual Projects with Inductors and Transformers

The students were given inductors and were able to demonstrate the magnetic

properties. They were furnished with magnet wire and hand-wound this to provide

a second coil in their inductor. Th!y then used the signal generator and

oscilloscope to demonstrate the magnetic coupling between the two coils.

Capacitors -

It was demonstrated that a capacitor can store energy. A D.C. current was

connected to a capacitor through a vacuum-tube voltmeter to show the change

in current as the capacitor charged. The capacitor was then discharged. The

accompanying arc and noise showed that energy had been sotred and the lighting

is an electrical discharge.

- 18-



i; serics Lith a resistor WAS connected to .1 signal genii-L.0r,

an escill.'sc-o:e disp1J:.(2.1 that capacitors can he used as element; of A.C.

A rtvit-'. f rill c,,vt,...ed in this W.1- then conducted.

c i r lc, trollies and Circuits (July 197 ,)

> ,2perati,r, : a dio-e and trans1st, r CAI-Chilly explained.

.1y.peririent-L

han student rcceivcd in electronic ;,,,! had tit versatility of

to iifferent t:\periments. All students did at least 8 of The

ex7trints. He components were al: asseml)led except for connecting, wires

and tl.e additi,n cf a ;-en-light hattery w!Aci, varies from one experiment to

an.,ther. the studcnt made three types cf radios, a transmitter, an amplifier,

,ignal tracer, a !-'orse code oscillatcr, a hcnic burglar alarm, a signal

1h'eLtr, and an audio frequenc% s 1 i.mtr . The students learned systematic

wirin:: and trouble shoot in of a circuit.

The kit was presented t, the stnent as a 4itt at the end of the session.

e. - Scssion ,:emputers r:ly 2w, 147)

:ntroduction tc oomnuter,.;

An t.traa e :ur n the ,.,cneral nat ion of the Computer

WA. i.e:: an explanation of isic topics such as data processing,

t-out binar systcm, time sharing digital analog

yersir, A- and ther ;--r.:'grammin,.. larn;uag,!s.

ot .emrie rriversitv Coputer trter

-t 'tnt wr to the ,enera: Lor.Tuter hardware and

tao inter: with the :;ntri :'AtA Lori,. 6400. The students were

.7.:it :or lal-,orat,ry practi,c. while the first group

,h tele-tYpowriters -.ere c,nnecte(i to the Temple l'niversitv

''entvr, the n,1 7roup was itrodu,,, to a PPP-11 computer with

Isplcys w:.ere eao- memer ,f the Ijonp "played" against the computer.

:

4.
-;

Three .n ta. :omF-:tr. 1. iht dynamics of the

the .

;:he siulent Lid to land the lunar module

:;fely en ihe ,urflLe.) the lardin,. was to fast cr landed in an

imapprr.,7r1ite the :.inar Ie up. I 2. A pin;;-pong typo game

1; le t, 7:Ay ai-,ainsi each other. 3. Other

-ni-silt. war -game in space to compete

w:th

.r -r i 1- 7H. :ter in tl.e lannage.

st,:ent:s f
ti,o4cc,mranc: on the

teletf-:ewriter, ir '7- '!111 find watche teir results typed

aTtiv:t1c.s



,..ljt:11 I ! t

I i ca!d,

Lvpc,1 ot, A tr.anclt. - 'he third ienKth was printed

-. Student, Lom:..!and train.41e :)rinted.

V.isL'ular

:n I'd, were mtntioned and briefly
illustrate: :he cardilc hi coridertd from

;Hc.: :t wa-; td tran..port.itior

::.. nut r ents and the A d Uhlt ialjnp

in ;ht. s.eart. It w,o; reali:Ld that th heart i, a ver:

fLro- over rijin,' natural Hicera',er,. assists

wit!, arti:.;:ai FALc7:,1;-'cT.,

and i a:ireerin

,,ardiac As,ist artifi.zial Lacemaker; was discus,ed and illustrated.

A paema;,:r with it ol,Ltrodes Various ir.itji enKinecril';

for -..asoular ,.,rafts da,ron rt ii i I 1 artelies) were discussed and demon-

strated. :rans:slanta:Jon of artif icial ,r,an, Friefly mentioned.

iransducer. and dLj1 :n,trumentation

A intro,lucton severa: transdacors .,:as made and various medical

ruments explaine,: and dem, n,tr.ited. In nartioular, the h:art rate of a

fro; observed oh A phvsio.ora: :-.-,:osure of a student was measured

with a crytal tran,du,cr attic:,.: to :1i,-. tiner. Also the polycraph or

Jetectcr" with its varia.us oatput :'raphs was explained. Several

,;ucjects were 5anrtd t !olv,s.rahn, one-at-a-time, and asked to respond

to variLs questions. ln 7 t!A iiit its who were ohservinc, the output

grapHi, easily -,ee if :.tod t as t lin, the truth.

Electrical '.afety

afetY :n ,nd 0,1. .!isc....sed, and the idea of

groundinc isolation, ind lea.r.ai;e_ current intritic,-d. Threshold of feeling

wa, dem:)nstrate'2 and le:trotlon arc.: dc:ilibrillAtion discussed.

in :,,r,earch In:;t;tlite Yuly 1975)

The :tudent 1.nique intitute, w:lich tests

7atrri1l,. :k.vices, and a: time, rajor

systems fHr ho,,pital Ind the meji al prs.-ic.r.. !.rranements wi.re made so

tila: four en,-ineers wh.: were r-,_ent 5,tdents of one f the instrn.I.:,-rs were the

primary hcsts. They 11:-. their ..-rojcts, tneir vor, and their

F---r example one re,:unt cradoat r. res7,,nsible fcr evaluating

eory 7-ir;,et. c :#,7,T1trated !,:everal specimens

-n :.e re was respr.nible frr

valves. ani u,.ed stia,f.ent5. t' dem nstrate

re ent :n each

and final evaluation

technies ;t d.-. rated to the ,.tlidents the fact that an

r ma;rr t':..an any other

under,iraduate degree



: ; A:.

a. Intr:due:ion 17,

4- .2.tr-,:114:ory sessi.,n ih vhLl. the students were'
ven d slide presentatien abou! concrete as A ,,tructural material. he

:lresentation tLe areas A mixing, i.lacing md ha.adling of concrete
wit.. a c: the principle of uintorcing concrete with steel-

:ht.! s. des ued 2rt:t-. members being in place at a ioh site and being
precast ih a 7)recast contractor's supply yard. The methods of rretensioning
and post-tension:p.,) :er. prestressed concrete were illustrated. The session
ended witn a dLscuss1.,n or places where .2onoreto con.:ructlon could he
..bserved on the lemple :niversiti; campus and At Ce Philadelphii International
Airpch: where !7r.e students wort to tak, .1 trip later in the.-week.

cf (oh,roto

'..osion 2 wa , a :.!omc.n:-.:ration -ession. The instructor showed each
1as:c in4redient whirr oe to make-e:c :cncrete, namely cement, water, sand,

gravej and air. Ihe and and gravel v.re further discussed as to their

particle size .listributioh, fineness m.delus, and maximum particle size

as sbecified the American Society of lestine and Y.aterials

The session was concluded with a bar 4raph presentation of the approximate

peroentages the hasie ingredients whicl. yo to make-e. a volume of concrete.

Film Presentatl:n cf Pol:land e7-7e7-

-;essi:n 3 was a film preAnt-iti:In ' the making of port land cement.

film wa ,z. hy the Tortian Asseciati=n and was entitled

to

:;essl2n w a 1.):.er.4:hry %,..:shc in whi.h the students performed
17,11 j .c0r .eggrepAtes which were late-- used

in ;)re-p.ar1n 7:xt..;re. 7!.e 41.1,s was divided intc !cu 7 groups.

4r..;ps the sie-e analyse-. r te iine ag2.regate and the other

tw2 gr:ups o.:1,1 :he .,1eve anal7ses f the coarse aggregates. The information

o'ntained from the analyses were rtLerded i st.adard forms preed by the
instrtor. After the inalyses wert o:mpleted the data were siib7itted to

the instr...::,r .+7' --.marizod C. data and reported the results to the

,,t.;:ients at a 14:er sess:,e. A :omparin of the results between each

the ti -....... -:rat e the c,ncept of statistical samplin4.

he wer..) to nax.mum -oarse aggregate, the fineness

'ire iegre,7.ate ar.:: :he ;,ercent4,te 7-; weight of the various

=essi,r .1enr,4:1.n 7, 1n which the specifi(: :travity

c ar . 17'4. f:re 1;:.rezates was determined. The fundamental concept

..Lf water h.: a solid wor- ; used to determine the v,-)lume

t: :i7 : 4.r1ate was filled the



.....ar!!. oh the ,_;raduate anu A eihti !-;AMplc th aggregate wa!;-

pcuft..,.: inte the :1--Adiate. :he water that was displace:i above the IHOO ml.

Md:r was measured. hi:, the millimeter, ot water ditTlaced tqualcd tho

.zulm(rt.ed aggrecAt. :IA- wciiht ot the sampl,

aregate voLmt.: determined the speci-Ac gravity,' lhe

de::custratior -!:ei,;hts and

I n mcAsl,rihg equimeht,

6 wa, A :: t: 7:cftoc: :or pro-

iEgledient, i a ,.,hcrete mix:,re. va!, furnished

e Ahc:

7 was in-tructor live the :....idtnts

, t, .r :.dtrat, tv test, °rt.! ,:.td how the information

the , :or t:Ie weight of each ingredient

It reme:tt Association "uality

was 1-; A reteret:ce guide b... each student.

tor set tht. ;-,arameters : or st rength and s I urnp ie then went

thr.:.g. each mathematical calcalation f,7r determining the weight of each of

the ingredients that tae studen'.s wouic le required to measure in the

lb.rat:r:: when ncrete mixture.

,.oncrete !'lxturt

a dtmorstrAtion s,,-;ion in e laboratory to show each

,uipment the studeh:s wt-Al- he using I. make their concrete mixture.

was in, which the students measured the

.7:ee..-ied In :belt- particAar mixture. The students

then H,Atchi th mater:a:s in A c'ncrctc T-.ixer And finally placed the batched

..:,ncrete int: .lianeter in. rte r.cIck. Ihe molds were left to harden

ani be 7 ,17.hressive strength thret weeks hence.

b. Juctitn hntrir (.ut 7,

;
:ntrodu.-try sessioh-'1/1 wh,L-h the instr.:ctor reviewed

7 :, engineerin,' that the students had -;!. n

at t:-.e ?hi lad-2ITH1 7nt,rn.ltf Air7t and l:niversity Camp::

:...uring the past t7r-e wees,

He in,,truct,- vuricu=

lead intc- work cpportunities

arI types of the

f Ar.,1 t:e instrun:entE u:,ed by surve' crc



L.;emonstration of Surveying Equipment

A

Session 2 was a demonstration session-in which the level, Philadelphia
rod and transit were discussed in detail as to how each piece of equipment
operated and wbaL rasurements could be observed with the equipment.

Field Laboratory Problem

Session 4 was a field laboratory. Three instructors laved out

surveying problems on a campus mall. Problem 1 was to use the level and
tie Philadelphia rod to measure differences in elevations of several points
located in the mall. Probiem' was to use the transit, a 100 foot tape
and tht- '1'hiladelphia rod to measure distances, horizontal angles and

vertical angles. Problem 3 was to use the elctronic measuring device
to determine horizontal distances to various points in the mall. The

students were divided into three groups of 5 students each. Each group

.performed each problem. The students rotated duties associated with..
edeh problemiNo that exposure to the over-all scope of the problem was

obtained.

Lecture on Environmental Engine- rind

Session 5 w a lecture session in which outside speakers frr the
Environmental Protection Age:.:y Hiscussed the areas'of air pollution,

water treatment, and solid waste ,_isposal.

Computations

Session 6 was a computation,p, H.:d. The data of the surveying problems
twere. summarized and given to the students. The students applied the data

0 to trigonometric relationships tl!,!t The instructor, showed on the background

in order to obtain elevations, horizontal distances and vertical distances
such as the height of a classroom building adjacent to the mall.

Laboratory

Session 7 was a laboratory session in which the students crushed the

concrete cylind.ers they had previously made. The students operated the

testing machine and recorded the failure load for each cylinder. The data

were summarized and the goodness of quality control they hau achieved was

discussed. The results indicated exceller' control.

'
Film

Session 8 was a film session in which he work done by a civil engineer

was summarized in a film entitled "The Invisible E".

F. FOLLOW-UP SESSIONS OF 1975 CAREER WORKSHOP GROUPS

Two follow-up programs were scheduled in February and April-of 1976 for the

students who participated in the 1975 Summer Career Workshop Program. The follow-

up sessions wen' conducted to keen in personal touch with these students and to

provide some activities to rm them and keep their interests viable in the

field of engineering technology.



1 i)ro,,ram Fepruary

The follcw-up progra:.: in. Fe..)raaty

.Fourteen students attended and the one student missing was dna'!.,le

to attend due to illness. lnr. P. Stone and Professor lheodore (reen
were -Ae attend: :._ ,ta:f emhers.

or,snop i:o..olvd the student into :...akin g and testing wouden beams

and .:,,Iumns of ,.liffere:It cress-sectional con:iurations and different methods

of conr:,-.7:in,:, the oieces tl!^--..!;eams and to,g.ether. The cross-

sectiLr.11 confi.._:urations were solid rectangle, wiL'e flanc and l.ox shapes.

.oe metnods u.-;ed t, SeClItt' Tetlicr wert_ 5 minute sett.r. expoxy

glue, naiL; and ..;ills and 4lue. 1-he :tssemhlirw to,, approximately 2 hours.

Atter wor,2 ccnstrd.-ted, tht.: --:t,:dtnts were then taken to

tne material= tt_stin:,7 lai,oratory. ln the lahufatory, the i,ear- an columns

were loaded to failure and each stdacnt recorded the failure load as indicated
on the load dial of tot' :11t results of the toting showed

the student,-; toe e::ect o: cross-:e:titnal Lenfigurations on the stiffness
and load carrying capacity of }cams and coi,_nns of the same length and type

of loading condition. The testing :cc:, .11-1;roxiatelv 1 hour. A summary

of the results was presented by Pr .Lest;or T. (Teen.

Fellow -up program April 2 -i, i9ih

This follow-up se,; on stressec the area of Mechanical Enyineoring

echnolog7. rwelve students were in attendance at this session, one

student was ill and the others had otter commitments and were unable to
A Pe present. professor A. -.-. creenspan and Prolssor Harry Pfeffer were the

iristructors conducting this sess Ion.

Yr. F. S. 'A'oerth was introduced by Mr. (;reenspan to the ,Troup. He

explained the procedures for the students to follow at their respective
high schools with their ',:uidance (:oun:;elors and Advisors with reference to

su::zzer employment and the summer schedule of activities for the group. Mr.

Greenspan then gave direction! ihout the workshop procedures. The students

then reassembled in Poem 401 wi.e-e the drawiny boards and drafting machines

were set up.

The first assignment was a choice of ore if the exercise,; utilizing

the straight edge, scale, triangles and compa.;:;. Before the students

started one of the problems, they were given a demonstration on how to properly

sharpen and identify the various<"pencils and.leadS for the compass. Mr.

Pfeffer was the instructor at this point.

The use of the triannles, scale and compass were reviewed by Mr. Pfeffer.

While the students were drawing a problem, Mr. r.eenspan and Mr. Pfeffer

circulated among individualized assistance. Most of the

students were interested in tbeir projects and those who were not particularly

enthusiastic bout drawing,, had never had any type of mechanical drawing

exposure p:,!viouslv. After about one hour of this introductory practice

the second project was explained. A telephone dial was shown as an example

th.? typt: nr pr,.,111 t;A:17 ivIT)rt:int in our lives. Mr. Pfeffer distri-

buted the instruct:1,n sheet and a drawing of a telephone dial plate. The

- 2 -



students were :nstru::ted ehlar-., the flIustratiee to clou:'1,2

dime:._ iens .11 their drawings. _s pr, was completed on

the :razing paper. '.lost the drawings wer,, of geod quality and surpri-

singly a few students were able to complete :heir drawings before the

end o: :he eriel.

HIGH SC i001.

3enjamin the :'!athematics Office of the School District

of Phila2:elphia was responsible to visit all the htudents at their local

szhe)is during the academic year. ii.. report, filed at the end of

he academic Year 1975-76 was as follows:

luring the academic year I visited the various schools of the students

in the lElPIE PPC,C.1:A: to follow up on their progress.

I feel this to be an extremely important function because it helps to

tie in the students' summer experiences with their overall academic pursuits.

I talked with the student'-s counselor-', math and/or science teachers

to inform them of the students invelved in the Temple Program. In some

instances the teachers were not aware,,f the program or the students par-

ticipation. In too many cases the stodents were net singled out for their

summer accomplishment. Therefore it is my aim to make these students

but identi!7: the students to the schools that they have been

participants.

eepin the teachers and counselors informed of the students participation

is pasidall my objective bu I've talked to some of the students' parents

as well. Parental involvement is an invaluable dimension in the suc-ess of

any program.

:n talking t tn'e students on a one to one basis I found them to be

highly enthusiastic. one student was so impressed with the program that he

visited his former school and thanked his teacher personally for recommending

him for the pregram.

Some of the general comments of the students were as following:

... the': al: enjoyed manipulating the equipment, actually working on the

various machines was best... testing and watching the experiments... all

the teachers were responsive and sensitive and left great impressions

(tt-.e Civil :leinecring lectures they felt were a wee hit long)...

the Biomedicai experiences and their opportunity to dissect, ranked high among

:heir numerous exi-.eriences.

cenenally it was felt that mo,:t_ the students could profit more if

there here mathematics classes which had more application of engineering concepts

involved in the daily lessons. This concern has been acknowledged and is

being resolved.

In conclusion I that the program has left a tremendously positive

impict on the studenf,. att.nding. da:lY clas,:es on a college campus. enjoy -

ing the opportunity of learning first hand engineering concepts all blended

to excite, impress and motivate them to continue their education with a

possible career in .,ngineering as their goal.



by th, of En.,,ineerin

.ecnnol, It o: 171.astria: P.elntins Lc ohtain joi for the

:roui t., i=er 1Q2, .

joe rn

3. 7.lartY

Sun-, 1: - l Lynch

DuPont
-

Fory.el Snr.:h

Sc.1:71y

Li Nava: -.;I,; ..-grin. Leran
12. Sava. Ship .n,;ineerino - ()della King

1). Haas - Jac., e:4el

.S. :;tee: Al Jcvce

15. NeiAhhorhok.j Youth Ccrps Willie .liiddox Jr.

lb. .eighborhoo Youth darner

17. Budd Company L;uise Jerkins

IS. Sperr-Thivac Charles Si;. ;

19. Negro Trade Union Leadershi;) Council Robert Robinson

20. Iduz-zan Resource l'evelepment Institute Ben Stahl

Cl. Atlantic Richfield !like Vercillo

22. dell :elephzne Co. of Pa. Nick Williams

2j. doein - *I'om ',:arren

2.=.. Fr.(' rnt ion James Kan

::colt Paper - :-:rnes+7,'..1.711a7s Jr.

2h. :)1.:n C.ompany - Earl Pearce

27. '.:e -tin house Corporation Perry-Watkins

28. City of Philadelphia - Emily Clark 1, Charles Thorpe

29. Philadelphia Urban Lenp,ue Robert Shannon

30. NAAC: Leroy Green

31. Xerox Corporation - Frank Search

32. United Engineers "arty Istowska

I. SU!.!MER WORK !-.XPERIENCE NSF Gi:oUP I ( Summer 1976)

All the students who participated in the 1975 Career Workshop were

assigned to positions in various industrial and governmental organizations.

Two, however, did not accent their attstgnments. One of them was recently

7narried and requested a summer leave of absence while the other went south

to visit her Grandmother for the summer period.
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whi.in they

e :c11-wing is a list cf the students and the organization
were assiend ier their 197 summer work experience.

NAME OF SIU :NT SPONSORING ORGANIZATION

Bcirber Philadelphia Naval Base - Engrg. Dept.

Keith Brennan Philadelphia Electric Company

3. Donna Hdrh Summer Leave of Absence

Juliet Cantor General Electric Company

5. Trajan Davis Bell Telephcne Company

P. Alice Dove Philadelphia Naval Base - Engrg. Dept.

7. Jacqueline Egerton IBM Corporation

S. Shawn Merke Philadelphia Naval Base

9. Vanessa Mitchell Rohm 6 Haas Co.

IJ. Anita Parker Philadelphia Naval Base - Engrg. Dept.

II. Denise Powers IBM Corporation

12. Tony Wilkerson Atlantic Richfield Co.

13. Judy Williams Summer Leave of Absence

14. Wendell Williams General Electric Company

15. Jonathan Windsor City of Philadelphia - Engrg. Dept.

On the job visits were made to all industrial firms and governmental

agencies. All participants were doing very well and the comments by the
employers indicated that they were well satisfied with these NSF I students.

. INDUSTRY EVALUATION CRITIOUE

3.

On October 23, 197P, Mr. F. Stanton Woerth, the Coordinator of Industrial

Relations met with grcups NSF I to discuss their summer work experiences. All

agreed that their summer work experiences were most valuable which contributed

greatly to their desire to select engineering as a career.

Those students who were paid a stipend for their services were especially

pleased with their summer work experiences position. Those ,,:ho were not paid

a stipend did receive carfare and lunch money from an IBM grant for the days

out in industry. While they were not compensated for their services, they

all felt that the experience gained contributed greatly to their background

in ervineering.

SUM TR WORK EXPERIENCES NSF GROUP I (Summer 1977)

NAME of STVDENT SPoNSORING ORGANIZATION

1. Darryl Barber N,:al Ship Engineering Center

2. Keith Brennan Philadelphia Electric

3. Donna Burch Leave of Absence

:4. Juliet Cante, General Electric

5. Irajan Davis Eell Felephone of Pa.

P. Alfte Jeve Naval Ship Engineering Center

7. Jacqueline Egerton IBM

Shawn D. Merke Naval Ship Eivineering Center
" Rehm Haas

lj. Anita Parker Naval :Hlip Engineering Center

IL. Denise Powers IBM

12. Tony Wilkerson Leave et Absence

13. Judy Williams Leave of A:,sencu

1. Wendll Williams General Electric

15. Jonathan Windsor City of Philadelphia
- 27 - j
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3. EKPERI;:NC'-'S NSF (Summer 1978)

The first NSF Career workshop Croup which started in the Summer of 1975

comleted hi 4n its Accr,!in; t ur oriinal proposalo , we were

not obligated to obtain summer work experiences aster graduation. However,

we were very fortunate to place everal of these students in payinr positions.

A list of these students and the company which employed them is noted below:

NAME OF STUDENT SPONSORING OF ;ANIZA.IION

Darryl Barber Philadelphia Naval Base - Engrg. Dept.

2. '7:eith Brennan City of Philadelphia - Streets Dept.

3, Juliet Cantey Generallectric Company
4, Trajan Davis Part Time Job

5. Alice Dove St. Christopher's Hospital

h. Jacqueline Egerton Philadelphia Naval Base Engrg. Dept.

7. Shawn Merke Philadelphia Naval Base - Engrg. Dept.

8. Anita Parker Philadelphia Naval Base - Engrg. Dept.

9. Judy Williams City of Philadelphia - Streets Dept.

10. Wendell Williams General Electric Company

Don a Thompson, Denise Powers, and Jonathan Windsor were seeking

employment from other sources. Vanessa Mitchell did not prefer to take a

job this summer. She wants to concentrate on summer school course work while

''slikerson decided to enter the military service.

COLLE.%

OF NSF I CoLLEGE PLANS (Experimental Group)

Program of Study

1. SUMMARY

Name College or University

1. Wendell Williams University of Penna. Electrical Engineering

2. Jonathan Windsor Temple University Mechanical Engineering

3. Alice Dove Drexel University Electrical Engineering

Judy Williams Villanova University Electrical Engineering

). Juliet Cantey General Motors Institute Electrical Engineering

f. Keith Brennan Penn State University Civil Engineering,

7. Shawn Merke Lehigh University Civil Engineering

8. Vanessa Mitchell Temple University (Spr'79) Electrical Engineering

9. Trajan Davis University of Indiana (Pa.) Pre-Medical

10. Darryl Barber Gwynedd Mercy College Medical Technology

11. Donna Thompson Philadelphia Community Coll. Nursing

12. Denise Powers Postpone 1 year Electrical Engineering

13. Jacqueline Egerton Postpone 1 year Biomedical Engineering

14. Anita Parker Married - No plans

i5. Tony Wilkerson Military Service



!SF 01_7:.(:H FLANS (Centro: Group)

Name College or University Program of Study

1. Larry Hollanj Villanova University Engineering

2. Warner Wheeler Bucknell University Electrical Engineering

3. Anthony Amour Drexel University Business Administration

». Robert Beckett Pierce Jr. ,:ollege Accounting

5. Cynthia Dunlap West Chester State Math Education

O. Rhcmda Greggs Swarthmore College Biology

7. Haywood LaBoo Swarthmore College Pre-Medical

8. Darryl Marshall North Carolina Central Accounting

9. Leonard Scott Lock Haven State Computer Science

10. Michael Simmons Drexel University Business Administration

11. Darrin Nelson .
Postpone 1 year Law

12. Lawrence Energy Working Auto Mechanic

13. Keith Hutchinson Working No Choice

James Brown Military Service

13. Lawrence Mason Military Service

A review of the data on the NSF I group revealed that our project

seems to have accomplished its prime objective which is to encourage minority

students to enroll in various engineering colleges throughout the United

States. Of the fifteen students participating in this project, eight were

enrolled in an engineering or engineering technology bachelor's degree program.

Three others were registered in a science related program in colleges while

two others enrolled in engineering in September 1979.

Another student who was planning to enroll in engineering in September 1979

decided to marry. One other individual went into the milithry service. Thus

of the original fifteen stucent, 10 were in engineering or enrolled in the fall.

The data on the control group indicates that only two of the original fifteen

enrolled in an engineering school. Eight were registered in some type of

college program and one other enrolled in pre-law in the fall of 1979.



NSF ,;"!..ol'E'

A. RECRT=HNT OF 297E CA'RELt: t;c1...P (NSF f:rcup !1)

Recruitment of the 197t Summer Career t,'orkshop Group began in the Fall

cf Irvin Schwartz, Asistaht 'irect.cr of nathematics and Y.r. Benjamin

Assi,=tant :erector of nathematics, of the School District Philadelhhia

were the prinipal recruiters. The students from the following jr. High choo1s

were considered for acceptance in the program.

1. Barratt jr. High School
I. Bartlett Jr. High Schou

3. Beeber Jr. High Soh('

4. 72enn Treaty Jr. His. ScL el
5. Stoddart-Fleisher School

h. Sulzberger Jr. h..-;h School

7. (N'anamaker Jr. High School

Forty-six applications were received for admission to the 19761 Summer Career

workshop program. These students were highly recommended by their respective
mathematics,'science, or guidance coun,;elors as having real potential to succeed in

engineering technology.

B. SELECTIJN OF STYDENTS

The -4b students who applied tor admission were tested on March 6, 197h. The

testing program was administered under the supervision of Dr. James P. Smith, Jr.,

our chief counselor psychologist.

It became eviaent from the small group tested and the results of the actual

testing that the procedures used for selecting the students in 1975 were not

appropriate for use in 1976. These results indicated that only three students met

the criteria used to select last'year's students. On checking the possible causes

of these differences with the Mathematics Department of the School District of

Philadelphia, it was noted that the background of these students were not as strong

as the previous group. These students came from sections of the city which apparent-

ly reflected their lack of educational background. However, on interviewing these

students, it was felt that they did have some potential to succeed in the program.

In light of this situation, it was decided by the management committee to select

the top fifteen students based on their mean percentages across the six subtests

that wer used to select students in 1975. The six areas are: verbal reasoning,

numerical ability, verbal reason plus numerical ability, abstract reasoning,

mechanical reasoning, and space relations. The mean score based on the percentage

of the six subtests of the DAT was 42.39 for the 1976 summer career workshop group.

Last year, the mean score reported for the 1975 summer career workshop group was

34.24.

:his division yields an even distribution across the exes for the fifteen

students selected. One of the schools was not represented in the final selection.

This was Stoddart-Fleisher Jr. High school.
4
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le lcwir. li:teen students were selected fre-1 the total group tested

to participate in tLe experimental ,:ro.up for the Summer Career Worksc;: which

began cr. JU1 E,Jul:. 1976 and continued through Au.,..:ust 12, 1976.

Barratt Jr. Hin Nyoka Mc.'rimmon

Bartlett Jr. Hi4h Aretha.M. Johnson
Larry homas

Beeber Jr. High Michele Y.rump

Penn Treaty Jr. High

Wanamker Jr. High

Brenda 1.,&e.

Crayerling M. IcChee

Rubin Rio,.

Francheska P. Hamilton
Michael A. :ennings
Ronald K. Johnson
April C. Myers

Leah M. Oles
Gail E. Russell
Thelodis A. Strickland

Sulzberger Jr. High Anthony T. ihomas

The following is a list of fifteen students ',410 were selected as a control

group for the Sumner Career Workshop of 1976.

Barratt jr. High

Bartlett Jr. High

Beeber jr. High

Debra L. Purnell

Guy F. Anderson
Gerald D. David
Theresa A. Lee
Louis C. DiTullio

Geraldine Brown
Ernest J. Cooney

Joseph Adams

Penn Treaty jr. High Dawn P. Cage
Guillermo Ocasio

Stoddart-Fleisher Jr. High Tam.: Eayford
caro',. Williams

Sulzberger Jr. High Ervick T. Daniels
Carole A. Phillips

Wanaraker Jr. High Wayne c. Greene



SCHED'CE uF DAILY .CTIVIT";

The following is a daily schedule of the activit__s of the 1976 Summer

Career Workshop Prcgram.

1st WEEK

1. July 6 1976

a. 8:15 A.M. All students will report promptly to Room 30:4-Stauffer
Hall (Southeast Corner Broad ,1 Columbia Ave.) for initial meeting.

b. 8:30 A.M. 12:30 P.M. - Daily session on General Engineering information

and Mechanical Engineering Technology area.

c. 12:30. P.M. - Lunch - Temple University - Student Activities Center

d. 1:30 P.M. -.Dismissal to go home Cr Physical Education Activities.

duly 7 c, 8 4

a. 8:30 A.M. - .12:30 P.M. - Report to Rocco 404i Stauffer Hall. Daily

sessions on Mechanical Engineering Technology.

b. 12:30 P.M. - Lunch temple University - Student Activities Center

c. 1:30 P.M. - Dismissal to go home or Physical Education Activities.

2nd WEEK

1. July 12, 13, 14

a. 8:30 A.M. - 12:30 P.M. - All students must report to Room 507, Stauffer

Hall, Daily sessions in Electrical Engineering Technology.

b. 12:30 P.M. - Lunch - lemple UniveKsity - Student Activities Center

c. 1:au P.M. - Dismissal to go home or Physical Education Activity

2. July 15 -

a. 8:30 A.M. - Report to Room 404, Stauffer Hall. Tour of Sperry - Rand.

b. '12:30 P.M. - Lunch - Temple University - Student Activities Center

c. 1:30 ?.M. - Dismissal to go home or Physical Education Activity

U



1. July 19) 21 -

3rd WEEK

a. 8:30 A.M. i_:3J P.M. - Report to Room 404, $tauffer Hall.

Daily sessions on Civil Engineering/Cor,struction Technology.

b. 12:10 P.M. - Lun.ch at Temple University - Student Activities Center

c. 1:30 P.M. Dismissal to go home cr Physical Education Activities.

July 22 -

a. 8:30 A.M. - Report to Room 404, Stauffer Hall. Tour of Philadelphia

International Airport.

b. 12:30 P.M. - Lunch at Temple University - Student Activities Center

c. 1:30 P.M. Dismissal to go home or Physical Education Activity

4th WEEK

1. July 26, 27, 28

a. 8:30 A.M. - 12:30 P.M. - Report to Ron 404, Stauffer Hall or other

room to be announced. Daily sessions on Mechanical Engineering TechnOlogy.

b. 12:30 P.M. - Lunch at Temple University

c. 1.30 P.M. - Dismissal to go home or Physical Education Activity

July 29

a. 8:30.A.M. - 12:30 P.M. - Report to Room 404, Stauffer Hall. Tour of

Second Sun Nuclear Energy Museum.

b. 12:30 P.M. - Lunch at .econd Sun

c. .1:30 P.M. - Dismissal t,.) go home or Physical Education Activity

5th WEEK

1. August 2, 3, 4

a. 8:30 A.M. - 12:30 P.M. - Report to Room 507, Stauffer Hall

Daily Sessions in Electrical Engineering Technology.

b. 12:30 P.M. - Lunch at Temple University - Student Activities Center

c. 1:30 P.M. - Dismissal to go home or' hysical Education Activity



August 5

a. 8:30 A.M. - 12:30 - Report to Room =.04, Stauffer Hall.

Tour of Emergency Care Research Intitute.

b. 12:30 P.N. - .1: Temple University - Student Activities Center

c. 1:30 P.M. - Dismissal t. go home or Physical Education Activity

6th WEEK

1. Augus.,N9, 10, 11

a. 8:30 A.M. 12:30 P.M. - Report to Room 404, Stauffer Hall.

Tour of Ambler Water Treatment Plant.

b. 12 :30 P.M. Lunch at Temple University - Student Activities Center

c. 2:00 P.M. 3:30 P.M. - Report to Stauffer Hall,.Room 404.

Student evaluation and follow-up instructions.

O. 3:30 P.M. Dismissal.

D. WORKSHOP SESSIONS

1.MECHANICAL ENGINEERING TEGIiNt LOGY SESSIONS

The field of mechanical engineering and its challenges relating to areas

of transportation, power and communicati,-)n were explored. Discussions were

held regarding Buckminster iuller's ideas of the future as presented in the

July, 1976 issue of National Geographic. Additional food for thought was

presented from another article from the same issue of National Geographic

regarding space stations from the article entitled "The Next Frontier."

Two motion pictures, "It's Your Turn to Steer" and "To Communicate"

were shown to reinforce the lecture. These films presented technologies

impact on our lives and strove to motivate the viewer to participate in

trying to fi'ld sJlutions to such problem's as waste and pollution.

The students were given'a cursory trip through the power, fluid and

mechanical lab. to whet their appetites for the demonstrations and lab

work which were to follow. Most cf the students observed equipment which

they had never seen before.
1

(a.). Drawing session: Students were introduced to draftingt equipment

(nomenclature, purpose, use): _measurement of angles and lines;

types of pencils and lines used in drafting; and lettering.

(b.) The object of this session was to give the students an understanding of

energy and power. Basic terms such a BTU and horsepower were explained.

Fuels and thei_ Conversion were'broadly didusied. Current energy sources

and their associated problems were examined. Potential new sources of

energy was a topic of lively discussion for the students.



It's ice: ictr2duct rY of the series was presented

and discussed stimulating the students to consider: Can : Do:"

presentinc the le.rture on "Fneineering - A Future - A Profession"

the v.:.rieus ca...aorfes engineern,; were explored namely: systems,

sales, and operating encineers. brief description of each engineer's

responsibilities and his ed'_!..itienal background requirements was given.

Much student ir.L.:rest was shown and some students even expressed their

choice of catecory in which they would like to serve An effort was

made to ha :e the students add new words to their vocabulary. This session

closed ...7ith a discussion of the dae's program.

(e.) Numerical !Ientrol: History of me_hanization, automation and automatic

coptrol theory as they relate to manufacturing were presented: Machine

alop operations - metal renoval through basic machine methc'ds were

discussed. Interest in the use of comput 'ts to produce the six-track

tape that is fed into the machines was generated.

(f.) Power Lab Demonstration: The PV diagrams for the Otto and Diesel ctkles

were presented and their orginization was related more to the scientific

or physics related branch of engineering than to the design phase. The

basic engine designs were discussed. The student related especially

well to the functional horsepower four cycle gasoline engines because of

its transparent cylinder. Both engines were run and horsepower determina-

tions were made as well as fuel burning characteristics observed.

(g.) Guest Speakers - Hudson Engineers: The students were fascinated by the

pictures and lecture presented iv the men from this consulting firm. The

proposed off-shore ports was especially interesting. A brief presentation

was also mace regarding transportation equipment and bridges.

1

Mechanical Lab Demonstrrition: Much of the equipment in the Fluids Lab

and in the Mechanical Lab were demonstrated with considerable hands-on

experiencie for the students. They operated the controls, opened and

closed valves. made weighings and readings, calculated data and results

and gained familiarity with fluid experimentation and applications, mechanical

testing of steel and other metals and hardness determinations through three

types of testers.

(i.) Fluid Lab Demonstration: Demonstrations relating to fluid statics and

dynamics were presented. A pressure measuring device was used to calibrate

a Bourbon guaee. A demonstration using the Venturi meter was also presented

and ,liscussions involving its use were held. The equipment was used by

the students and they expressed much interest in the experiments.

(j.) Temple Libraries: The student'; were presented the workings and intricacies

of the (_:cliege of Engineer Technology Library and Paley Library through

guided tours by the libra ians. Much interest was shown in the use of the

(
microfiche in loontine inLirmation.



Speakers RCA: Two excellent presentations were made by a

mechanical and an electrical engineer concerning radars used in the

space program nwlely: those desgned and built for the lunar trips

and those proposed for the space shuttle program. Phased array radars

w discussed foLloweO lw a role playing between the engineers regarding

redesin of a feed horn in order t. make it weigh less. Other subjects

related to patents and renumeration of engineers were presented.

(1.) Film Strip - Mechanical Engineering: This film strip describes

opportunities and fields open to the mechanical engineering gra:lua

It stresses the diversification of the profession and expct :nds the

challenges. It also illustrates the relationships of the mechanical

engineering technologists with other types of technology.

(m.! Mechanical Drawing: luring this second drawing session the students

applied the principles carned in se::sion one to practice with use of

instruments, duplicating geometric figures with parallel rule, triangles,

scale and protractor.

(n.) "Field Trip to ''Second Sun": The trip to the n.ic,lear presentation aboard

the ship. "Second Sun" was the high point of the two weeks with the Mech-

anical Departmen.;. An appropriate film relatin 7 our Bicentennial Year

was seen showing our progress especially regardir:, doF of power which

were used. One other of the many demonstration- ides was the slides

showillg the proposed floating, nuclear powerstatIo;-:.

A more detailed account of what was seen and democrati:d fc, covered

by the brochures published by the Public Service Eie.:t.:e and Gas Co.

of New Jersey.

ELECTRICAL ENGINEERIN; TECHNOLOGY SESSIONS

(a.) A lecture demonstration format was 2mployed to acquaint these students

to the multiphasic aspects of the discipline of electrical engineering

technology. In particular, the basic cora.epts of electrical circuit

theory and electrical energy flow were illustrated through the develop-

ment of the circuit concept of the first week's meetings.

(b.) Basic Electricity, Simple Circuits and the Concept of Resistance and,

Alternating Current Circuits along with the Concepts of Inductance and

Capacitance were presented through lectures which were supplemented by

hands-on laboratory experimentation and in depth participation by the

experimental group student body. These laboratory experiments included:

Threshold of feeling demonstrations, electrical safety and energy dissi-

patio demonstrations, an Ohms Law verifi-ation, a quiz game individual

project experiment, a parallel circuit experiment, principles of a cathode

ray oscilloscope, an inductance and transformer experiment, and an experi-

ment concerning capacitors and inductors in an alternating current system.

c.) The first week's activity was culminated by an educational and stimulating

field)trp to the Univac Corporation wherein the lectures and demonstra-

tions in the classroom were brought to a lf,:ing perspective by a thorough

tour of tie on';ineeri):. and manufacturing it sties of this inLrnational

computer cor ration.
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(d.) The sessions of the second week's presentation were directed toward
acquainting the experimental group with modern semiconductor electronic
devices and the use of these devices in modern day electronic systems.
In particular the group studied basic-amplifiers and built these as
laboratory projects as part of radios, transmitters, burglar alarms,
Morse Code oscillators and other meaningful projects that we included

as experiments in an Electronic Experimenter's Kit.'4,11 addition, a

4 special session on electronic computers was presenteduch that the
students could appreciate the miniaturization and compacii.NSs of the

modern electronic elements as opposed to their vacuum tube ancestors.
A tour of the Temple University Computer Center was conducted and the
students were intorduced to computer programming and were tested in
accordance with their skills in engaging the computer in games. The

students were instrucyed in writing an elementary computer program and
enjoyed the experience of using a teletype writer in submi7iting the
program and observing the computer to solve the problem and print the

results.

(e.) Biomedical Engineering Technology was covered through a stimulating
lecture hands-on experiment in which the students performed a physiology

experiment on the cardiac function of a frog. The animal was placed

under anesthesia and the students monitored the electro-cardiogram of
the frog under conditions of varying temperature. The principles of

galvanic skin resistance, pulmonary function, nervous system conduction

were discussed and illustrated by demonstrations.

(f.) The second week was completed by a rewarding field trip to the Emergency

Care Research Institute, in Philadelphia, a unique corporation which

tests biomedical engineering instruments, materials, and devices for

hospitals and the medical profession. There the students visualized the

true interaction of the engineering profession as an aid to the practice

of modern medicine.

3. CIVIL ENGINEERING TECHNOLOGY SESSIONS

(a.) The civil engineering portion of the National Science Foundation Career

Workshop for the Summer of 1976 was conducted during the week: of July

19th and August 9th. The first week was devoted to concrete as a con-

struction material. The second week dealt with fundamentals of surveying,
environmental engineering principles and physical testing of concrete.

(b.) The first week began with a slide presentation which showed the uses of

concrete as a structural material. The slides showed the forming of

cast-in-place members, precast members, prestressed members, and special

surface contouring with concrete. Next, the students were introduced

to the basic ingredients of concrete, namely: portland cement, water,

sand, gravel, and air.

(c.) Properties of the sand and, gravel, which were necessary to design a

concrete mixture,,were measured in the laboratory by t students. The4tz
students performed a sieve analysis test on the sand and avel to

determine the fine:legs modulus and maximum size of the aggrelUte. They

also performed specific gravity tests and absorption tests on the aggregate.

The results of the tests were summarized and the resulting val es were used

by the students to determine the weits of the ingredients to t-te used in

a concrete mixture.

j7



(d.) At the next class meeting the students went into the concrete laboratory
and prepared their concrete mixture using the weights of materials they

had previously calculated. A one cubic foot batch of concrete was pre-
'pared and placed into 6 inch diameter standard concrete molds. The molds
were cured for 21 days at which time ihey were crushed in the testing
machine. The compressive strengths showed very small variations for each

of the cylinders in a test sample. The average compressive strength of

a sample also was in close agreement with the expected design .='trength.

(e.) The surveying fundamentals were developed through fied problems. Stations

were set up on the campus and the students made angle measurements and
distance meaOrements with the transit and level. At the transit station

the students measured horizontal angles, vertical angles and horizontal

distances using a stadia rod. At the level station the students measured

vertical distances on a rod from which differences in elevations were
determined.

(f.) The data compiled by the students was summarized by the instructor. The

measurements were then applied to various triangular configurations known
and unknown distances and angles were 6tudied by the students and the
unknowns were obtained by substituting into appropriate trigonometric
relationships. Thus, measured angles and distances were transformed
through mathematical expressions to meaningful measurements that could
be observed but not easily measured in the field.

(g.) The students were taken on two tours, one to the Philadelphia International
Airport and the other to the Ambler Sewage Treatment Plan!. At the Phila-

delphia Airpot, they saw construction of garages and buildings using precast
concrete members and the placing of concrete for a new 10,000 feet runway.

At the Ambler Sewage Treatment Plant, the students saw the sewage digestion

process and a chemical analysis of the effluent which was done in a chemical

laboratory at the site.

D. FOLLOW-UP SESSIONS FOR 1976 WORKSHOP CROUP

Two groups were scheduled for follow-up programs in February and April

of 1977. These session; were desigrr&I to maintain a close relationship with the

students who completed the summer career workshop. They also provided certain

laboratory experiences to keep them motivated and interested in the field of

engineering.

(a.) Follow-up Session - February 5 1977

The follow-up session scheduled for the two groups on February 5,

1977 was cancelled due to the energy crisis which developed in this

area at thie time. The College of Engineering Technology was closed
for over a week since it was a gas fired building. All gas fired
buildings were shut down during this period. To save energy, the

College of Engineering Technology was closed on the weekends until the

warmer weather prevailed.

1



(b.) Follow-up Session - April 16, 1977

The follow-up session scL0duled fJr the two groups in April was

held on April lb, 1977. T sessions were planned to have the

students conduct hands-on laboratory experiments in civil and

mechanical engineering conLepts. of the thirty students involved,

only fourteen actually attended. The large number of students

absent was a result of the SFPTA transportation strike in which no

public transportation .,.as available. In view of this situation, it

was felt that the turn out for this session was good in spite of the

hardships caused by the transportation strike.

(c.) Follow-up Session F_.bruary 17 1979

This was a follow-up session for both NSF II & III Groups. The material

to be covered was concerned with laboratory equipment and procedures
utilized in Mechanical Engineering. In the first part of the session,

the student9 were instructed on simple measuring techniques. They were

then given the opportunity to practice Individually using micrometers
in which they took and recorded readirw,s on furnished precision parts.

The second half of the session was devoted to a demonstration of the"
engineering function of tensile strength testing. Different specimens

were tested using the 60,000 lb, Tinius Olsen tester using a standard

'2 inch round specimen. Different properties were investigated. These

included tensile strength, elongation, reduction of area, yield strength,

and fracture point.

(d.) Follow-up Session - April 21, 1979

Follow-up sessions were conducted on April 21, 1979 for NSF Groups

II & III.

The students in NSF Group II who were scheduled to graduate from high

school in June 1979 bet with Theodore P. Vassallo. This session was

devoted to the college plans of the individual students. Updated infor-

mation on the program of studies and the colleges the students applied

to and accepted were noted. Letters of recommendations to college

admissions officers and financial aid information was discussed. Appoint-

ments were made for three students who desired to discuss in private

specific problems concerning their admission to college.

Also considered in this session was the request of a few in NSF II who

desired some summer employment. While we are not obligated to obtain

jobs for this graduating group, we mentioned that every effort would be

made to assist ,them obtain jobs for the summer.

Students in NSF Group III met with F. S. Woerth, our Coordinator of

Industrial Relations. 7reliminary information and instructions were

covered on job placement for this summer. Several students were given

specific information about jobs which were already available. The others

were told that definite arrangements were not completed at the time, but

that we would 1-e in contact with them. This was the case with the jobs

with the City of Philadelphia and the Philadelphia Naval Base. The

prospects to place the students in NSF III group appeared to he excellent

at the time. Attendance at both these sessions was excellent. Students

were either present at th,_ grcp meet ni; 0- ,:ere personal:.; contacter.



The civil engineering and mechanical engineering departments held a

combined program for the NSF students on Saturday, April 16, 1977.

In the first part of the program, two films were shown which illustrated

to the students the mechanical behavior of construction materials and the

behavior of structural members under various loading conditions. After the

films were shown, Dr. Stone lectured to the students about moment of inertia of

cross sectional areas and showed how this property of the area was compdted for

several different area configurations.

In the second part of the program, the students were taken to the structural

laboratory where pre-assembled wooden columns of various lengths and cross-,

section configurations are loaded to failure. Before the load was applied, Dr.

Stone lead the students through a theoretical analysis as to what the failure

load shouid be. The analysis incorporated the values of the moments of inertia

which were computed in the first part of the program. The loads measured by the

testing machine correlated well with the theoretical predictions.

F. HIGH SCHOOL PARTICIPAT'ON (Phase II)

Mr. Benjamin Dudley, of the Mathematics Office, School District of Philadelphia

visited each student in this group at their local high schools during the academic

year. Mr. Dudley has made one visit at this time and has reported no serious

problems. He reported no serious problems with the students in NSF Groups I & II.

G. SUMMER EXPERIENCE POSITIONS FOR NSF GROUP II (Sumner 1977)

All of the students in the 1976 Career Worlfshop were assigned to various

positions with industry, government agencies, or on campus positions. Some jobs

did not provide any compensation but they did supply carfare and lunch money to

each student involved.

As a whole, this 1976 workshop group did not appear to be as strong academi-

cally as the first group. This was apparent in their testing results and in their

school work during the Academic Year 1976-77. Two students did not achieve

satisfactorily and were required to attend Summer School to make up some deficiencies.

1. SUMMER WORK EXPERIENCE NSF GROUP II (1977)

The following is a list of the students and the organizations to which they

were assigned for their 1977 summer job experiences.

NAME OF STUDENT

1. Michelle Crump
2. Francheska Hamilton

3. Michael Jennings
4. Aretha Johnson

5. Ronald Johnson

6. Brenda Lee

7. Nvoka Mc..Crimmon

A. r:rayerling McMee

9. April Myers

10. Leah Oles

11. Puben Rios

1-. Gail Russell

13. Ihelodis Strickland

14. Anthony Thomas
15. Larry Thomas

-40-

SPONSORING ORGANIZATION

Summer Leave of Absence
Summer Leave of Absence
College of Engineering Tech - Engrg. Dept.

City of Phila. - Engrg. Dept.
Summer Leave of Absence
Temple University - Chemistry Dept.
Temple University - Physics Dept.
City of Phila. - Engrg. Dept.
Temple University - Physics Dept.
Summer Leave of Absence
Xedical Leave of Absence
Sumner Leave cf Absence
Philadelphia Electric Company

City of Phila. - Engrg. Dept.

College of Engineering Tech - Engrg. Dept,



3.

Michelle Crump t.,:ok a summer leave t absence to obtain a paying

;oh because of family lardships. Francheska Hal.:iltn could nut participate

because of a baby sitter problem. RonalJ Johnson went to Alabama to visit

with his OranJmother. Ruben Rios took a medical leave of absence.

on octeber 1, 197, mr. F. Stanton ,:..erth ::.ii a critique session with

this group in Cht..ir suMMOr work experiences.

While none of theSe students in grou.- had jobs which paid a stipend,

they felt that their experience was impor,_ant to tem in .leveloping a better

understanding of engineerin:, in Act inn.

Some of these students received cart are and lunch ...oney from a special

grant provided by the IBM Cor1,0t1t:ion.

SUMMFR WORi: LXPLl'IhNC NSF c (7;u7:mer

NAME OF sr::;)EN': SPONSORING ORGANIZATION

1. Michelle Crump IBM Corporation

2. Francheska Hamilton ;en; le University

3. Michael Jennings
City of Philadelphia - Streets Dept.

4. Aretha Johnson Rohm I. Haas Corporation

5. Ronald Johnson
Philadelphia Naval Base - Engrg. Dept.

h. Brenda Lee City of Philr.delphia - Streets Dept.

Nyoka McCrimmon
Philadelphia Naval Base - Switch Board

b. Grayevling McGhee city of Philadelphia - Streets Dept.

9. April Myers IBM Corporation

10. Leah files
Sumner Leave of Absence

11. Ruben Rios
City of Philadelphia - Streets Dept.

12. Russell
Pecreation Center - Counselor

13. Thelodis Strickland
Philadelphia Naval Base - Engrg. Dept.

14. Anthony Thomas
City of Phila. - Streets Dept.

15. Larry Thomas
city of Philadelphia - Streets Dept.

SUMMER WORK EXPERIENCE NSF l-0UP II (St.mner 1979)

NAM_ OF STUl,LNT
SPoNSORING ORGANIZATION

1. Michelle Crump

2. Franchesya Hamilton.

ACT 1(`I Summer program - Drexel U.

local Garment Manufacturing Co.

3. Michae-Yjennings
No Request for Employment

Aretha .Johnson
Pre-College Program - West Chester

5. Ronald Johnson
Military Servi-e

6. Brenda Lee IRE

7. Nyoka McCrinnor

d. Grayerling Mcc,he:

Phi:adelphia Saval Base

No request for employment

9. April Myers
Sumner School & Part Time Job - U.of Pa.

11"). Leah ^les
Summer Prep Program

11. Ruben Rios

Gail Russel:

:5. I: el

No Assignment
l're-College Program - West Chester

ummer Prep Program

I-. Anthony Thoma,;
Iem°1e Min-Workshop

15. Larry Thomas
Philadelphia Naval Else



H. COLLEGE PLANS

PLANS ( EXVEREINTAL GROUP)1. SUMMARY OF NSF I I COLLEGE

NAME PROGRAM COLLEGE

1. Michelle Crump Engineering Drexel University

2. Brenda Lee Engineering Penn State

3. April Myers Engineering Temple University

e. Gail Russell Education(Computer) West Chester State

5. Thelodis Strickland Engineering Temple University

6. Larry Thomas Engineering Temple University

7. Ruben Rios Engineering Phila. Community College

8. Graverling McGhee Engineering Phila. Community College

9. Nyoka McCrimmon Engineering Phil;;. Community College

10. Aretha Johnson Education(Math Teacher) West Chester State

11. Leah Oles Education (Undeclared) Ind. - University of Penna.

12. Michael Jennings Engineering Next Year (Work)

13. Anthony Thomas Engineering Next Year (Work)

14. Francheska Hamilton Engineering Next Year (Married) (Work)

15. Ronald Johnson Engineering Military Service - First

2. SUMMARY OF NSF COLLEGE PLANS iCONTROL GROUP)

NAME PROGRAM COLLEGE

1. Joseph Adams Engineering J.C. Smith University

2. Debra Purnell Engineering Technician Temple University

3. Tammy Rayford Nursing Community College - First

4. Wayne G. Greene Business Administration Morgan State

5. Carole A. Phillips Computer Science N. Carolina Agr. & Tech.

6. Dawn P. Gage Engineering Next Year a possibility

7. Guy F. Anderson Work Married

8. Theresa A. Lee Work No Plans

9. Guillermo Ocasio Hairdressing No Decision

10. Louis Ditullio Work No Plans

11. Geraldine Brown Work No Plans

12. Ernest J. Coney Military Service No Plans

13. Gerald D. Davis Will not graduate H.S. this year

14. Carol Williams Will not graduate H.S. this year

15. Ervick T. Daniels Dropped out of school



Of the 15 _t_udents in the Experimental Group, 12 planned to pursue

an engineering career within three years. Six students enrolled in an

engineering school in the Fall 1979. Three registered in a Community

,:ollege 2 year program bef.,re matriculating in an engineering school.
Three others worked one year and then began their engineering schooling

in the Fall of 1980. One student planed to enter the military service
for approximately three years and then go on to an engineering school

on terminating his military experience. Three others planned to matri,_ulate

in a College of Education. Of these, one enrolled in mathematics education,

a second in computer technology, and the third was undeclared for the first

academic year.

Overall, 14 of the 15 students in the experimental group planned to
pursue some type of higher education by the Fall of 1'480.

of the students participating in the NSF II. Control Group only one
student entered an engineering school and one in the Fall of 1980. Three

other students enrolled in programs of higher education. These include

Nursing, Business Administration, and Computer Science. A fourth student

pursued a technicians program in one of the local schools and still another

went to a hairdressing school.

Four students planned to seek employment and had no specific plans for

future education. One student entered the military service while two others,

who did not graduate from high school were uncertain about their future

educational plans. In addition one student dropped out of school during

the academic year.

NSF GROUP III

A. SELECTION OF STUDENTS

Of the 65 student who applied for the 1977 Summer Workshop program, 52

were tested on March 2, 1977. The testing program was supervis.ed by Dr. James

P. Smith Jr., our Counseling Psychologist.

Of the 52 students who were tested, 30 students were selected who per-

formed successfully on the Differential Aptitude Test based on the following

criteria.

Of the nine subtests included on the DAT, six subtests have the best

predictive validity with respect to successful completion of all engineering

programs: verbal Reasoning, Numerical Ability; Verbal Reasoning and Numerical

Ability ( xmbined score), Abstract Reasoning, Mechanical Reasoning, and Space

'-Any student who scored below the 50th percentile in four or more of

the six subtests was not considered to have successfully completed the DAT.

Of the top 30 students, 15 were randomly selected to be in the Experimental

Gro'p and 15 in the Control r:rcup by the Management Committee at the meeting

on April 20, 1977.



The following is a list of the students selected in the Experimental

Group for the 1977 Summer Career Workshop.

Masterman Jr. High Kimberly Ardley
Stanley Baines
Tracy Collins

Sandra Johns
Sabrina Lewis
Glenn O. Wilson

Shea Jr. High Cleveland A. Chavis

Sayre Jr. High Patricia M. Gentry

Helen P. Gray
Herman E. Hall
Spencer E. Harrison

Sulzberger Jr. High Carla M. Johnson

University City High Sinoba McKelvey
Marc A. Turner

Bartram High ?Ana ":elson

The following students were selected to participate in the Control Group.

Bartram High Charles E. Mosby

Masterman Jr. High

Sayre Jr. High

Gina L. Henderson
Amonja Jackson
Kerby C. Hunger
Blanche Phillips
Elizabeth Sanders
Sharon L. Shepherd

Clarence G. Agnew
George Perkins
Randall D. Sellers
Tarez E. Walden

Sulzberger Jr. High Bobbie V. Overton

University City High Damon Gaskins
Belinda Howard
Geraldine Supplee



B. PARENT STUDENT ORIENTATION

On May 21, 1977 a parent student orientation meeting was scheduled in
the College of Engineering Technology. Information concerning the activities
to be covered in the summer workshop was discussed with the parents and
students attending.

A slide presentation of the previous summer workshop was shown which
revealed students in various activities and field trips. Rules and regu-
lations concerning the workshop were mentioned and many questions were
answered.

C. SCHEDULE OF DAILY ACTIVITIES

The following is a schedule of the daily activities of the National Science
Foundation Summer Career Workshop held at the College of Engineering Technology,
Temple University from July 5 to August 11, 1977.

1st WEEK

1. July 5, 1976 -

a. 8:15 A.M. All students will report promptly to Room 304, Stauffer
Hall (Southeast Corner Broad 6 Columbia Ave.) for initial meeting.

b. 8:30 A.M. - 12:30 P.M. - Daily session on General Engineering infor-
mation and Mechanical Engineering Technology area. Room to be

assigned.

c. 12:30 P.M. - Lunch - at Temple University (Student Activities Center)

d. 1:30 P.M. - Dismissal to go home.

2. July 6 S 7

a. 8:30 A.M. - 12:30 P.M. Report to Room 404, Stauffer Hall.or other

rooms to be announced. Daily sessions on Mechanical Engineering

Technology.

b. 12:30 P.M. - Lunch - Temple University (Student Activities Center)

c. 1:30 P.M. - Dismissal to go home.



2nd WEEK

1. .July 11, 12, 13

a. 8:30 A.M. - 12:30 P.M. - All students report to Room 507,
Stauffer Hall. Daily sessions in Electrical Engineering Technology.

b. 12:30 P.M. - Lunch Temple University (Student Activities Center)

c. 1:3C) P.M. - Dismissal to go home.

2. July 14

a. 8:30 A.M. - Report to Room 404, Stauffer Hall. Tour of industrial

site to be announced.

b. 12:30 P.M. - Lunch - Templ2 University (SAC)

c. 1:30 P.M. - Dismissal to go home.

3rd WEEK

1. July 18, 19, 20

a. 8:30 A.M. - 12:30 P.M. - Report to Room 404, Stauffer Hall or

other room to be announced. Daily sessions on Civil Engineering/

Construction Technology.

b. 12:30 P.M. Lunch at Temple University (SAC)

2. IMIL21_

a. 8:30 A.M. - Report to Room 404, Stauffer Hall. Tour of industrial

site to be announced.

b. 12:30 P.M. - Lunch at Temple University

c. 1:30 P.M. - Dismissal to go home.

4th WEEK

1. July 25, 26, 27

a. 8:30 A.M. - 12:30 P.M. - Report to Room 404, Stauffer Hall or other

room to be announced. Daily sessions on Mechanical Engineering Technology.

b. 12:30 P.M. - Lunch at Temple University

c. 1:30 P.M. - Dismissal to go tome.

.)



2. July 28

a. 8:30 A.M. 12:30 P.M. Report to Room 404, Stauffer Hall.

Tour of industrial site to be announced.

b. 12:30 P.M. - Lunch at Temple University

c. 1:30 P.M. - Dismissal to go home.

5th WEEK

1. August 1, 2, 3

a. 8:30 A.M. - 12:30 P.M. - Report to Room 507, Stauffer Hall or
other room to be announced. Daily sessions in Electrical

Engineering rechnology

b. 12:30 P.M. Lunch at Temple University

c. 1:30 P.M. Dismissal to go home

2. August 4

a. 8:30 - 12:30 P.M. - Report to Room 404, Stauffer Hall.

four of industrial site to be announced.

b. 12:30 P.M. - Lunch at Temple University

c. 1:30 P.M. - Dismissal to go home

(nth WEEK

1. August 8, 9,

a. 6:30 A.M. - 12:30 P.M. - Report to Room 404, Stauffer Hall or other

rooms to )e announced. Daily sessions in Civil Engineering/Construction

Technology.

b. 12:30 P.M. - Lunch at Temple University

c. 1:30 P.M. - Dismissal to go home.

4:/.. August 11

a. 8:30 A.M. - 12:30 P.M. Report to Room 404, Stauffer Hall.

Tour of industrial site to be announced.

b. .2:30 P.M. - Lunch at Temple University

c. 2:00 P.M. - 3:30 P.M. - Report to Stauffer Hall, Room 404.

student evaluations and foll,w-up instructions.

d. 3:30 M. - Dismissal to go home.



D. WOR6SHO1' SF.SioNS

The fcllowing is detailed description of the ac,tivitiescln*icted

during the 1977 career workshop session6.
-I.

1.MECHANiCAL EN,;INEERINL lECHNoLl\, SF.SSic

It was the object-of our department to not only introduce the students

to the engineering iielC, but to acquaint then with the major problems of -

the times and establish for them the relationship of technology'with these
problems. Of course, two of tllioe problems are energy and the environment.
Ourprogram was'therefore primarily 'rased about the.e. 4

The first class session, was devoted to a tall-. 1,; Professor Ridenour, guest

Lecturer, who discussed solar ener:. Eing a timely topic, it aroused the
student's interest and set the theme :car sessions to follow.

Throughout the twc week period we di-Tiaved a series of films .entitltled

"It's Your Turn". They explained how the younger generation must face out

technological problems in energy, ecoloi,v, space and comnunications. All

films were well received 1;y the students.

In addieion to ,our regular faculty, we had four guest lecturers from

industry. They were Edward Hendler and Frank Slavic of jHudson 1. freers

who spoke on of shore ports. Robert Mason and Karl Dixon of RCA discussed

comrunications during the moon mission. Steven Williamson of ARCS presented

a talk about Alaskan oil. And from the'Budd Co., Dr. Thomas Ward introduced

the students to today's transportation problems and possible solutions for

some of then.

Our own faculty also lectured on these topics to some extent and also
operated engineering drawing sessions, heat and fluids laboratory sessions
plus laboratory sessions where the students tested materials for their

physical characteristics.

We took a trip to the "Second Sun". This is a ferry boat which has been

corrected to a floating exhibit devoted to nuclear energy.

It is the feeling of our faculty that we meet the objectives of the program

for these first year students.

e.

.LECTRICAL ENGINEERING TECHNOLOGY SESSIONS

A lecture demonstration format was emplcved to acquaint these students to

the multiphas'ic aspeCts of the Jiscipline of electrical engineering technology.

In particular, the basic concepts of electrical circuit theory and electrical

energy flow were illustrated through -he development of the circuit concept

in th first weeks' meetings.



Basic Electricity, Simple Circuits and the Concept of resistance and,
Alternating Current Circuits along with the Concepts of Inductance and rap-
acitance Were presented through lectures which were supplemented by hands -en
laboratory experimentation and in depth participation by the experimental

group study body. ['hese laboratory experiments included: Threshold of
feeling demonstrations, electrical safety, electric power generation, and
energy dissipation demonstrations, an Ohms Law verification, a quiz game
individual project experiment, a parallel circuit experiment, principles
of a cathode ray oscilloscope, and inductance and transformer experiment,

i and an experiment concerning capacitors and inductors in.an alternating
current system.

The first week's activity was culminated by an educational and
stimulatirg field trip to t..e UniVac Corporation where-in the lectures and
demonstrations in the classroom were brought to a living perspective by a
thorough tour and film presentation of the engineering and manufacturing
facilities of this international computer corporation.

The sessions of the second week's presentation were directed toward
acquainting the eexperimental group with modern semi-conductc:. electronic
devices and the use of these devices in modern day electronic systems.
In particular the group studied basic amplifiers and built the as lab-

oratory projects as part of radios, transmitters, burglar alarms, Morse
Code oscillators and other meaningful projects that were included as
experiments in an Electronic Experimenter's Kit. In addition, a special

session on electronic computers was presented such that the students could
appreciate the miniaturization and compactness of the modern electronic
elements as opposed to their vncuum tube ancestors. A tour of the Temple
University Computber Center was conducted and the students were introduced
to computer programming and were tested in accordance with their skills in

engaging the computer in gamOs. The students were instructed in writing an

elementary computer program and enjoyed the experience of using a teletype
writer in submitting the program and observing the computer to solve the

problem and print the results.

Biomedical Engineering Technology as covered through a stimulating

lecture hands-on experiment in which the students performed a physiology
experiment on the cardiac function of a frog. The animal was-placed under

anesthesia and the students monitored the electro-cardiogram of the frog

under conditions of varying temperature. The principles of galvanic skin
resistance pulmonary function, nervous system conduction were discussed

and illustrated b'. demonstrations.

The second week was completed by a rewarding field trip to the Emergerv:y
(ire Research Institute, Blue 3e11, Pa., a unique corporation which tests
biomedical engineering instruments, materials, and devices for hospitals

and the medical profession. There the students visualized the true inter-

action of the engineering prOfession as aa tc the practice of modern

mencine.



3. CIVIL EN!;I:(LE:tIN

The c i l hgineeri., no:Lion ot the :.ttiohh1 ';cience lourdation Career

workshop :or the Summer of 1)71 was conducted during the weeks oi July 18th

and AL'u5t 8th, 1977. :he first weCk devoted to concrete as a construe-

tLn material. :1.v second dealt with :u-Id.c...]eatals of surveying, environ-

mental engtneLring prin,....ipl'Ls and rLys:cal Lesting of concrete.

he first week be,.,n with -1i2e pre-;ent.!Hon which slowed the uses of

concrete as a struetural materia:. 'fte Ii des ; howed the forming of cast-in

place .embers, precast mem....ers, rts,trt.,s ciet ;, And pecial surface

contouring with concrete. %(.xt, the .-;t uent were introduced to the basic

ingredients of concrete, namely: portlAnd cemont, wAter, sand, gravel, and

air.

Prcperties f the :;A::,! 1.,1 ,4ravel, ...ere necessary to th'sign a

concrete mixture, were mo:iure,1 in the lalwrAtory by the students. The

student , -.)erformed 0 sieve analyss test oh tne sAnd and gravel to determine

the timeneh modul size tht aggreiate. They also performed

specific ,:ray.ity tests and tet, on the .1regate. The results

of the tests wero st..mmari/Led And the re!,u,tig values were used by the

students to determin weig::ts I. :tvredients to he used in, a concrete

mixture.

At4thejast class meeting ::rs: qtudeats went to the

concrete :orator y and prepared r ..oncrote mit.:t.ure using the weights of

materials which they had previcus:,. odi':ulJted. A one cubic foot batch of

concrete was prepared and plmfed ine:. diameter standard concrete molds.

The molds were cured for 21 days At which time they were crushed in the testing

`.cachine. The compressive strengths ,howed very small variations for each of

the cylinders in a test sample. The aver age compres sive strength of a sample

also was in cloe agreement with the expectt>d design strength.

The surveying fundament-:(1s dt..ele:,ed thrLu}th field problems. Stations

were set 'JD on the ca7r. Arm1 tie students mAde angle measurements and distance

measurements with the trinsit and level. At the transit station the students

measured horizontal ntls,yeftical inC; horizontal distances using a

stadia red. At the lev:t: st,tion the students measured vertical distances

on a rod frr,-, .hich differences in elevations were determined.

The lie1d data were summAriz(d t)": the instructor and the measurements

where applied to vari:-ts _c_nfi,-.urations. now and unknown distances

and angles w'ere studied 'y th student an:1 the un'enowns were obtained by

substituting infcrmation ..nrofriate tri,onometric relationship. The measured

angles and d.stamtes wore tr:.;formed throw,. mathematic.al expressions to

meaningful measurements t: At the students could observe but not readily me.-isured

in the field.

The students --.er irLsn t tour., (:ne to *..0 Miladelphia Internal

Airport and h ctr t, Le r ':anagPr-..ent -:ervicc,=; of the Philadelphia

Department of the Phtlac!,Ip'AA International Airport the

students ssw tue :.,ncept,i-1: deyelo7,ment of :,1r terminal facility and various

:se'f t .trage- , romps and terminal buildings.



At the Air Management Services facility the students were given a lecture
by the manager of the facility about various types of the pollutants and how

their concentrations were measured. After the lecture the students toured

the laboratories.

E. FOLLOW-UP SESSIONS OF 1977 CAREER WORKSHOP GROUP

1. Follow-up Session - Decemtr 17, 1977

On Saturday, December 17, 1977 the Civil Engineering Department presented
a lecture about predicting the structural behavior of a column to NSF Group 3.
The presentation showed the basic formula for predicting the load carrying

capacity of a slender column. The modulus of elasticity, which is one.factor
required in the formula, was discussed and a film was shown about how the

modulus of elasticity is measured. Further discussion was given about the
cross sectional property of the column such as its area and rectangular

moment of inertia. Wooden columns with various cross-sectional configurations
were measured and properties of the cross section were determined. From

the computed information predictions as to the load the column could hold

before failure were calculated. The columns were then put into a testing

machine in the structural laboratory and loaded to failure. The resulting

failure loads agreed reasonably well with the calculated values except for
the box cross section in which the glue failed causing the pieces of the
column to become thin slender columns which buckled at a much lower failure

load than that predicted for the composite box section.

2. Follow-up Session - February 18, 1978

On this date our NSF 1 group covered concepts in Electrical Engineering
and NSF II group was involved in a Civil Engineering Session. NSF III group

was involved in a Mechanical Engineering Session.

Attendance was good for all the sections scheduled in spite of inclement

weather.

a. NSF I - Electrical Engineering Session

A learning experience concerning electronic circuits of two types was
realized by a magnetic circuit related to a metal detector and an analog

circuit which was part of a citizens band radio.

The students received additional benefit by assembling the equipment for

the above circuits and by using basic tool:: cf electrical assembly such as

the soldering iron and wire splicers.

Digital logic kits were distributed for home exercises.

b. NSF II Civil Engineering Session

These.sessions were designed to reinforce the students' knowledge of the

elastic properties of metallic materials which had been introduced to the

students during their summer program in civil engineering.



In this session an aluminium bar was clamped at one end in a table
top fixture and the other end. was free to deflect, thus forming a canti-

lever beam. The beam had foil strain gages glued to it with epoxy glue.
The foil gaged recorded strain directly by the change in the resistance
of the gage as it was alongated cr shortened due to the bending of the

beam.

The stress was by the average strain and a value of "E", the
modulus of elasticity, was computed. Fhe "E" value was compared with the
value the students' Lid measured during the summer session. The results

showed good correlation.

The students also saw throu,:h the strain measurements that when longi-
tudinal dimension of the bar increased the dimension at 90° to the longi-
tudinal dimension decreased, thus creating what is knoum as the Poisson

effect. The ration of the Lateral strain to the longitudinal strain is

called the Poisson ratio. The value of :1 e ratio, as measured by the

students, was compared to a standard value for aluminium. The result

showed good correlation.

The students showed interest in knowing that the principles they
learned in their electrical engineering sessions were applicable to
material testin.; measurements in civil engineering.

C. NSF III - Mechanical Engineering Session

This session was centered on the use of hand held calculators and intro-
duction to the CDC6400 computer.

Instructions were given on the operation of the hand held calculators.
Several applications were theu performed in the use of algebra and trigonometry.

An orientation to the C1?C6400 computer was given and the students were

introduced to the card punching technique. Demonstration programs were then

covered and several hands-on "Games" were played. This provided fun for the
students while learning a very practical lesson on the use and function of a

computer.

3. Follow-up Session April 29, 1976

The, third and last follow-up session for the academic year 1977-78 was

held on April 29. The same material included in the February 18th meeting

was covered at this time. However, the NSF I group covered material in
Civil Engineering, the NSF It group reviewed material in mechanical engineering

while the SF III group was involved with electrical engineering concepts.

Part of (;roup I .,;ession was devoted to problems of financial aid and

college admissions. Mr. Nicholas Flocco, Director of Financial Aid at Temple
University, spoke to the students about financial aid and he distributed

financial aid forms id all.



4. Eullow-up St.ssion - December lb, 1978

On December 16, 1978 the second follow-up session was conducted at
Temple University. This was a session on Electrical and Biomedical
Engineering applications. The students were shown a standard biomedical
operating room procedure, in which the biomedical equipment in sub ort
of an operation was assembled, debugged, and calibrated. A rat wa.
successfully operated upon to remove a neoplasm of the thyroid gland.
He was sewn up by the students and survived the operation in excellent
spirits.

5. Follow -up Session - (October 20 1979)

This follow-up session was conducted by T. P. Vassalo on Saturday,
October 20. The session was intended to review the summer employment
experiences and to discuss college plans for the future. Attendance
was excellent with only two absentees who could not be present.

A review of the comments Made by the students concerning their summer
employment were most favorable. All of them were pleased and felt that they
gained valuable experience, especially those who were in an engineering
related setting.

Employers evaluations of the student performance on the job were commend-
able. A few stuc2nts were cited for outstanding work. Kimberly Ardley
received an award for being a superior employee from the Naval Base in
Philadelphia. Glenn Wilson had an excellent evaluation from IBM as did Tracy
Collins from General Electric Company. Dr. Tarka the principal investigator
of the Temple University mini-workshop rated Helen Gray as a very mature
and outstanding worker.

Also discussed at this follow-up session vis what students should know
about applying to college. The importance of the Scholastic Aptitude Test
of the College Entrance Examination Board was noted and what these scores
mean to admissions counselors. It was pointed out that these students should
investigate several colleges and visit them to get a first hand vier of the
environment. Many other points of interest were covered and several pertinent
questions were discussed.

6. Follow-up Session - (December 8, 1979)

This follow-up session was devoted mainly to financial aid. Mr. Nicholas
Flocco, Director of Financial Aid at Temple University spoke to the students
on the procedures and regulations regarding financial aid. PCSforms and
the PHEAA and BEOG were explained and other sources of financial aid were mentioned.

7. Follow-up Session - February 23, 1980

This follow-up session was conducted jointly by Dr. T. P. Vassallo and
Dr. J. E. Tarka.

rho first part of the session was devoted to financial aid questions and
updated College plans. PHEAA and BEOC questions on procedures and policies
were discussed with Dr. T. P. Vassallo. Information concerning college
admissions plans and procedures were also reviewed.



The second part c: the session was conducted by E. ratka.

He c.)ndu.:ted a laboratc'ry hands-on session with the use of the micro-

computer and Biomedical equipment used in our Bioredical program.

ihis follow up session was devoted entirely to final college plans. The

--tudents indicated the college3 that they had applied to and the acceptances

received. The 'final choices of each student are noted in the section on

College Plhns.

r. SUMME? BXIEr.IENCE

third and last ':SF ,:rcup which att..71:,-.1 the Summer Career Vorkshop

in 197 is '.everal students uhder 16 years o: age, tight budgets or insu-

ranee problems. however, these students participated in a special mini-

wurk;;hop this summer at remple University lor the .:-.onth of July.

1. $ummer Wc:rk Experience NSF Group 111 (Sumner 1978)

1.

2.

3.

:4.

5.

NAME: .)F SrU:TN: Sl'Oo 0RGANIZATI0N

Kimberly Ardle
Stanley Baines
Cleveland Chavis
Tracy Collins
Patricia Gentry

Cit.,: of Philadelphia - Streets Dept.

Temple University
Philadelphia Electric Co.

Temple Vriversity
temple University

6. helen Gray Bell Telephone Company

Herman Hall Leave of Absence (Virginia)

8. Spencer Harrison Philadelphia Electric Company

9. Sandra Johns iemple Miversity

10. Carla Johnson City of Philadelphia - Streets Dept.

11. Sabrina Lewis California

12. Anoba McKelvey City of Philadelphia - Streets Dept.

13. Zina Nelson Temple "liversity

Marc Turner At Richfield

15. Glenn Wilson Temple University

A special mini-workshop was conducted for those students in the NSF III

group who were nut placed in industry. Must of these students were under

years of age and could nut be placed in the various industries contacted

because of age restrictions. The special workshop was conducted at Temple

Cniversitv from July 5, 197% to the 28th under the direction of Dr. John E.

tarka and Professor Albert Dettore. Two weeks were designated for electrical

engineering concepts and two weeks on mechanical engineering principles.

the first two weeks was a special project to develop a working model of an

energy conver-;ion system which was the creation of a local Black inventor

named Isiah l'ye. the model was constructed by the NSF students and tested.

The syste,.f) was a complete success. The model performed beyond all expectations

according to Dr. Tarka.



Pve', pry ,:ess uses energy from under-utilized machinery,

converting It ir.t :,oer that can be stored or used to ru: other machinery.
Massive electric generators operate 24 hours a day although their peak
demand period may be only 12 hours. Using this process, a small amount
of energy from the already running generator is used to power another
generator. The power from the second generator can be stored in batteries,
converted Lc L,tram or used to run machinery.

The second part of the special workshop was devoted to mechanical engineering
test and measurement practices. The tlieory and practice of the micrometer
and vernier caliper was demonstrated and experiments conducted on their use.
Hardness and tensile strength testing were covered and specimens were tested
to determine the engineering characteristics. In addition, the stroboscope
and tachometer was reviewed and experiment; utilyzing these instruments were
perfrmed.

. SUMMER WORK EXPEi:LENCE NSF III GROUP (S!'> 1E 1979)

NAME OF STUDENT SPONSORING ORGANIZATION

1. Kimberly Ardley
2. Stanley Baines
3. Cleveland Chavis
4. Tracy Collins
5. Patricia Centry
6. Helen Gray
7. Herman Hall
8. Spencer Harrison

9. Sandra Johns
10. Carla Johnson
11. Sabrina Lewis
12. Sinoba McKelvey

1. Zina Nelson

Marc Turner
13. Glenn Wilson

Philadelphia Naval Base
Carnegie Mellon University
Living with relatives in Texas
ieneral Electric Company
IBM Corporation
Temple Mini-Workshop
Temple Mini-Workshop
Recreation Counselor - A.C., N.J.
Counselor - Neighborhood - Church Program
Philadelphia Naval Base
Moved to California
No Assignment
Temple Mini-Workshop
John Waramaker Company
IBM Corporation

:he NSF Group III was the last group which we were responsible to

place in summer rositions. The chart shows that all but one student was
assigned to a position or had made some other plans in lieu of a summer job.
This was most encouraging sine the summer youth employment picture in the
Philadelphia metropolitan area was even more restricted this past summer than

in previous years.



C. COLLEGE PLANS

1. Summary of NSF II: College Plans (Experimental Croup)

1.

pRol;PAM COLLEGE

Stanley Baines Engineering Carnegie-Mellon

2. Aenn.Wilson Engineering Drexel University

3. Sabrina Lewis Engineering MIT

Carla Johnson Engineering Temple University

5. Patricia Gentry Engineering Temple University

Kimberly Ardley Engineering Middlebury College

7. Helen Cray Engineering Air Force

8. Marc Turner Undeclared Indiana University of Penna.

9. Spener Harrison ' Music Education University of Miami

16. Sinoba McKelvey Liberal Arts Mercvhurst

11. Tracey Collins Liberal Arts Penn State

12. Sandra Johns Liberal Arts Dartmouth

13. Herman Hall Undeclared Air Force

1 ... Cleveland Chavis Craftsman Trade Union School

15. 'Lima Stewart Working

Summary of NSF III College. Plans (Control Group)

1.

2.

3.

NAME Pi-i()(,,t COLLEGE

Kerby Jones
Bobbie Overton
Amonja Jackson

Engineering
Engineering
Engineering

Delaware Stave

Drexel University
,Not Accepted

Tarez Walden general Studies Philadelphia Community College

=3. George Perkins Business University of Pennsylvania

Randall Sellers Liberal Arts Syracuse

7. Charles Mosby Liberal Arts St. Joseph's University

8. Gina Henderson Liberal Arts Eisenhower College

9. Elizabeth Sanders Liberal Arts Purdue University

10. Belinda Howard Education University of Pittsburgh

11. Geraldine Supplee Business Philadelphia Community College

12. Sharon Sheppard Liberal Arts Albright

13. Blanche Phillips Working

14. Clarence Agnew Working

15. Vanion I;askins U.S. Marines



Of tne 15 students in the experimental group, seven were enrolled in

engineering in September 1980. One student planned to work one year and

then enter an engineering school in September 1981. Accordingly, 8 of the 15

students will enroll in an engineering program by September 1981.

Overall, 13 of the 15 students will enroll in a college level pro,7,ram

within one year's time. One student will enter the Air Force as an undeclared
enlistee while still another will enroll in a training program to become a

skilled craftsman.

Of the 15 students participating in ths2 NSF III control group, only two had

been admitted in an engineering program in the fall of 1980. One student

applied for engineering at several institutions but, wa not admitted in

any college.

However, 11 of the 15 students were admitted to a program of higher
education which attest to the calibre of the students participating in this

project.

Two s,:tidents were seeking employment and had no intentions of attending

college while one enlisted in the U.S. Marines.

ANALYSIS AND EVA1VATI9N
OF THE
PROJECT

An analysis of the data eolleCted over the six year period (1975-60) and

an evaluation of the entire pioject is presented in the final report sub-

mitted by the independent evaluator, Dr. Duane H. Sackett.

The writer has collected data and submitted a semi-annual progress report

to NSF headquarters during the six year period and, based on these reports

. and other records, the independent evaluator, Dr. Duane Sackett, h.s summar-

ized the overall goals, objectives, major findings, conclusions and made

pertinent recommendations which other individuals, agencies and institutions

of higher learning and community organizations can urilize in future projects

of this nature.



Introduction

This evaluation report, the fourth and final of the series of such

reports by an independent external evaluator, summarizes the major out-

comes of NSF Proj.--...ct SE'.) 7.:.-17.7131402.

During the six year period (1975-80) the College of Engineering

Technology of Temple University has conducted an experimental project at

the pre-college level aimed at the early identification of disadvantaged

minority students seeking careers in engineering and/or engineering

technology. The program was specifically designed to encourage inner city

Philadelphia black and Puerto Pican, 10th grade students who were proficient

in mathematics and science to consider seeking careers in the fields of en-

gineering technology. As previously reported, the entire progr:: I was jointly

planned, executed and evaluated by Temple University staff, Philadelphia

School District teachers and counselors, and local business and industrial

personrel.

A sum total of ninety (90) students participated in some aspect of the

project. The selection process xtensively described in earlier summary

reports pr3ved to be most effective. Forty -five (e5) of the ninety (90)

students were classified as the experimental group and the remaining

forty-five (45) as control. The control group did not participate in the

Workshop and job placement phases of the program. Participants were selected

in sets of thirty (30) each for a period of three years (1976-1977), fifteen

assigned each year to the experimental group and fifteen to the control group.

Follow-up data is available for al190 participants and has been extensively

analyzed. by the Project Director and verified by the independent external

evaluator.

The phase one summary evaluation concerned itself with (1) describing

the planning and development of the overall project, (2) the selection

process and how it was developed, (3) a description of the Group I (1975)

participants, and (4) an extensive evaluation of the Summer Workshop by

students, faculty and parents.

Phase two summary evaluation summarized the preliminary -findings of the

results of the firSt two years 1975-76 of the project. It was a three part

document that (1) summarized the activities and basic data relevant to Group

II (1976) participants, (2) presented the findings related to those activities

engaged in and .
ttitudes surveyed of students, faculty and employers related

to the phase two and three (1975-76) activities of Group I and II) part three

summarized the combined major findings related to all activities participated

in by Groups I and II.

The third year summary evaluation presented the major results obtained

by the project in the first three years (1975-78). A tentative analysis of

the extent of the success of the project-was offered based on Group I students

initial selection of Higher Education Institutions to attend and choice of

major field. An extensive review was also presented of the predictive

success factors for identifying potentia4 engineering students enrolled in

experimental groups T and II.

I. )



this final summary eva' ation presents an overview of the major
pr2grammatic components uti....zed in this project. An assessment is

offered of their tunctIondlity and effectiveness as each relates to

their possible inclusion in similar programs designed for pre-collegiate

minority students. Secondy the current career choices of all 90 students

are summarized and presented with a composite breakdown of the (45)

participants :lassi:ied as the experimental and control groups.

Finally conclusions and recommendations are made based on the overall

goals and objectives stated in the original proposal document. this

final report is based upon an in-depth review of the semi-annual reports
submitted by the Project Director, Dr. Theodore P. Vassallo in addition to

any other relevant records and reports that were deemed applicable in

making and/or validating this final report.

I. Programatic Components

the overall objective te develop a progrim geared at providing an

experimental engineerin,2 career oriented program for tenth grade inner city

Philadelphia votiths was aohiev,2d. This goal was accomplished in the following

manner. The projec,t c,ntinuously involved staff employed by (1) Temple

Thiversity College of Engineering Technology, (2) Philadelphia Public Schools

and (3) a wide range of local and Philadelphia area business and industrial

leaders.

Throughout the program there was an emphasis on maintaining a continuous

and direct personal contact between Temple personnel and program participants

in order for the students to obtain, early-on, the necessary motivation re-

quired to select careers in engineering and engineering technology. This

aspect of the program was accomplished through Workshops, follow-up sessions,

mini-workshops, job visitations, field trips, and career counseling sessions

arranged for and attended by Temple University staff members.

It is the opinion of te external evaluator that all component parts and

goals of the original proposal document were performed. This was verified

in the following manner.

A. :)evelop A VJiid Screening and Selection Procedure

Evidence has been periodically submitted to NSF concerning

tt:e validity of the cooperatively and specially designed selection

and screening mechanism utilized in choosing the ninety participants

in this project. the tinal results of the project in terms of the

percentage (69 per cent) of students seeking further post secondary

education in engineering and engineering technology and related higher

education fields is overwhelming proof of the success of the selection

criteria !Itilized in carrying it out. If only the experi-

mental group is considered thi. overall percentage rises to 78 per cent.



8. Workshops

variety w:'rk.;I:eps were devised and offered.

Summer ....,r;,sh..1,s

(a) PesiJen..ial
(b) Non resident (1978-79)

. Workshops
Career eriente

(b) Electrical em.phasis

!.!echanical emphasis

(df ivf 1 emphasis
(e) ,tfunselin,', sessions

pla.ements in business :ind industry were successfully

.:btained throughout the duration cf the program. A total of

twenty-three private and publi: t-usinesses, industrial firms,

and grwernmntal agtncies provided summer jots for program

participants. in the 7ajority of cases students received small
salaries for their labor or at best carfare and lunch. This

is a somewhat remarkable achievement of this program, (1) in
light of the tight job market during the recessional period

1975-60 and, (2) the ages (15) of the students when requiring the

initial work placc:ent.

D. Follow-p Sessions

A regular series of follow-up sessions were conducted on a

semi-annual basis. During these sessions students were asked to
evaluate their instructors, parents were queried about any
problems tey encountered and in several inskances the partici-
pants participated in specially designed mini-workshops when job
placements were not available.

F. Mini-Workshops

A series of mini-workshops were offered stressing electrical
engineering concepts and mechanical engineering principles.

TL,:4e were designed for those under age lh who could not legally

have summer job placements. Temple faculty reported that these

workshops provided both them and the students a successfully and
educationally rewarding set of learning experiences.

F. Job and Career Counselin,

F,egular17 scheduled career guidance and counseling sessions

focused on .joh placement and career counseling including on-site
visits were carried out by the College Coordinator of Industrial
RelatiOns and the Project Director who also serves as the overall

r :flr te (nliee f Lngineerinv, Technology.

1.
't



G. Individual Personal Counseling

Individual guidance and counseling was provided throughout
the life of the program on a scheduled and on request basis by
the Director of the Project who serves the dual role of Associate
Dean and Director of Counseling Services in the College of Engin-

eering Technology.
6

H. External Funding

Several attempts to secure external funding other then that

provided by NSF proved successful. These modest funds were
obtained from a variety of business, civic, and industrial sources

as well as `nom Temple University.

I. Industry Cooperation

Semi-annual reports point out the high degree to which
industry supported the project beyond the initial expectati.ms

of the project managers. A large number of people gave freely
of their time in-planning and implementing the project. A wide

variety of engineering and engineering related job placements
were provided. A series of on-site field trip visits by students
and faculty were welcomed by major industrial and governmental

agencies.

J. Follow-Up Program

A semi-annual series of follow-up sessions were conducted
by the Project Director and Tempi's engineering faculty members.
Data was quickly analyzed and immediately utilized to strengthen

the program. Follow-up information was obtained from the following

sources.

1. Public school personnel, department :hairpersons, guidance -.....-

counselors, math and science teachers.

2. College of Engineering Technology, civil, electrical and
mechanical engineering faculty. The Coordinator of Industrial
Relations, Vice-President and Dean of the Faculty who was

formerly the Dean of the College.

3. Temple University Department of Counseling Psychology,advanced
doctoral students and faculty.

z.. An independent evaluator from the College of Education at

Temple Univesity.
3. Business and i ,%Istrial job supervirmr.

6. Management per)Knel
7. Student participant:,
8. Parents

61 -



RL,e of PrHect Pirector

r. Theodore P. Vassallo serves as the Project :)irector.
He is responsible tor coordinating all of the activities of the
experlmental projet and serves as a member of its management
committee. In his role as project director he has performed
the following functions: Coordinated and arranged for all
activities of the program, (2) arranged for workshop staff,
adequate teaching space and instructional materials, (3) con-

tinuously observed, documented and reported on the overall
dimension the project, i.e. Workshops, field trips, school
visitations, job placements and job site visitations, (4) re-

gularly scheduled meetinw; with public school personnel partici-
:.ating in the project, (5) headed up the selection and manage-
ment committees, (h) made personal contacts and visits'to
participating local businesses, industries and governmental
agencies, (7) accompanied students and faculty on field trips,
and (8) prepared and submitted the semi-annual reports, and
(Q) compiled and disseminated the requied final project report.

SL1MMary

It appears that tae above data supports the conclusion that the project
and its program has met the organizational goals and objectives stated in the
original product document and subsequent proposal.

Individual program components proved attainable, feasible, functional

anc effective. The overall composite project design appears to be an effective
model for urilization in solving complicated social problems and human resource

needs. In addition this project is an example of the willingness of the federal
government in combination with business, industry and local governments to provide
opportunities to minority students though utilizing the resources of an institution

of higher learning.

It should be possible to adapt this model program with minor modification
to provide adaitional manpower and/or opportunities for pre-collegiate students

to enter other professions. Certainly, it could be a viable model easily
adaptable towards providing'tind encouraging talented inner city minority youth

to consider careers in the Arts and. Humanities. This type of project has many
social, economic and political ramifications and warrents careful analysis by
government and educators to determine its utility in societies continuous battle
to provide suitable, efficient and.cost ef:ective solutions to major social

problems.

r..



II. student Career Choices

A. Demographic Information

1. Ninety (90) inner city Philadelphia and Puerto Rican
students participated in :he project and its program. Forty-
five (45) were classified as the experimen....al group and the

remaining forty-five (45) comprised the control grc up. They

were selectei in groups of thirty (30) during the years 1975-77.

2. Of the ninety (90) parti9ipan:s t.:rty-three (43) were females
and forty-seven (47) males. Percentage wise this distribution of
males to females(52 per cent to 48 per cent) is not considered
statistically significant in any analysis of the data.

3. ne experimental group consisted of twentv-five (25)
females and twenty (20) males. (Fifty-six per cent vs. forty-
four per cent)

4. The control group consisted of eighteen (18) females and
twenty-seven (27) males. (Forty percent ys. sixty per cent)

5. A total of sixty-two 62) of the ninety (90 program partici-
pants (69 per cent) have chosen to attend or are attending a
college or university.

6. Twenty-seven (27) of the ninety (90) students :.ave enrolled
or are previously enrolled in Frigineering programs. (30 per cent)

Of these twenty-seven, twenty (20, or 74 per cent) were in the
experimental group and the remaining seven (7, or 26 per cent) in

the control group.

7. Of the forty-five students in the experimental group, twelve
(12) women and eight (i) males chose to attend or are enrolled

in a collegiate engineering program. These twenty students
comprise forty-four (44 per cent) of the experimental group.

8. s)f the forty-five students in the control group three (3)
women and four (4) men chose to attend or arc enrolled in a

collegiate engineering program. These seven constitute sixteen

(16 per cent', of the control group students.

9. Of the forty-three (43) females participating in the pi-, ject

thirty- three (33 77 per cent) chose or have chosen to enroll

in an institution of higher education upon graduation from
secondary school.

10. Fifteen (15) of the forty-three temales chose to attend an
engineering school and pursue an engineering curricula (35 per cent)
Of the experimental group of twenty-liv.e (25) women, twelve (12 or
48 per cent) chose to enroll in an engineering course.

.
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11. lwele (12) :)f :orty-seven (4;) males involved in the

project (2n percent) ..oted to enroll in an engineering program

upon grz. 3ati,n from high school.

I:. _Twenty-nine (2(4 of Cle Lrty-seven (.'.7) males have chosen
to enter a post secondary school upon graduation from high school

(r)2 per cent) .

Cnly ten ct per cent) of t:oe females enrolled in the
pro,.2,ram did not chose to attend an in:;titution of higher education

from secondary s,:hocl.

14. Of the forty-seven males involved in this experimental project
a total of eighteen (13 or 38 per cent) decided against entering

i)ost secondary institution.

:3. Flee (5 or 23 per cent) of the teen (I8) males who did no:

to attend a college or university enlisted in the military.

1'). Several i3) vi the students reported that they were married
and that family responsibilities negated against their attending
a cellege or university at this time.

17. )t the twenty-eignt (28) students who were not able to attend
a pcst secondary institution, eighteen (18 or 64 per cent)of them

hoped to enroll in an engineering or engineering technology program
in the near future.

18. The students who participated in this project who chose to
enter higher education were accepted at Lhirty-two (32) institutions
throughout the United States.

Summary

An analysis of the career choices based upon actual enrollment data in
higher education institutions indicates that a large majority of participants
in this experimental project have enrolled in post secondary education programs.

As predicted in previous summar reports almost one half of the students

selected for the experimental -oup were qualified and chose to enter an

engineering school upon graduation from high school. Those students (control

group) who had less involvement in the project were less inclinded to enter
engineering programs upon completion of the secondary education.

It appears that females who have predictable evidence of success in
engineering related programs based on early identification of high mathematics
and science ability scores who are given appropriate counseling and in depth
training will chose to enter engineering and/or engineering technology related

fields.



Some evidence exists to indicate that highly qualified low income
inner city minority black and Puerto Pic.in students will opt to use the
military as a means to provide them with additional training in engineering
related fields and allow them to obtain the future financial assistance
required to allow they: to attend an institution of higher education in order

to pursue a career engineering or related fields.

l:arly the data points out that given an extensive orientation and

opportunity co exp7 -e in depth the field of engineering both male and
especially academically qualified female pre-collegiate students who are
given adequate counseling and guidance and related educational experiences
will chose to enroll in post secondary education programs in engineering and/or

related fields. In the event that this total emersion in the concepts and
principles related to the fields of engineering or engineering technology are
not appealing to these academically talended students, they still opt to attend
a college or universi7y upon graduation from high school. In every instance

students who were involved in the experimental group indicate that they have
had an invalaable learning experience through their participation in this

program.

Surprisingly the students who entered institutions of higher education

chose schools and programs throughout the United States. Apparently the

quality of the students made them academically acceptable to some of the
most prestigious schools and colleges in the nation. Possibly the fact that

they were selected to participate in this experimental project and the know-

ledge gained through their exposure to the concepts and principles of
engineering helped them to gain admissinn to such a wide range of post second-

ary institutions.

III Conclusions and Recommendations

1. The program developed by the College of Engineering Technology met the goals

and objectives for which it was designed.

2. A valid screening and selection process was designed and utilized to identify

and select tenth grade inner city bla'k and Puerto Rican students who were

proficient in mathematics and science.

3. High School students can handle collegiate 1e.$41 course work especially

designed for t1Teta by university faculty members.

4. University engineering faculty were capable of designing laboratrry

experiences and devel:_:7ing course content suitable for academically talented

se7ondary school students.

5. Females can be attracted to preparing for careers in engineering and engineering

related fields.

5. 3usiness, industry lnd :svernmental agencies are willing and eager to assist

in tie development and carrying put of T,7-grams aimed at helping disadvantaged

minority secondary students.



7. Similar projects such as this one can be developed to identify and
assist talented inner-city minority youths in considering undertaking a
career in the Arts and Humanities.

Even t:iuugh an experimental project has a particular career orientation
some participants will continue to chose entering other professional fields
after their participation in the program.

9. Blauk and Puerto Kican aLidemically talented inner-city youth will
eagerly take advantage of and make personal sacrificies in order to avail
themselves of educational opportunities.

10. Many times these good mathematics and science students found it difficult
to decide upon which one to accept of he multiple opportunities for partici-
pation in special projects that are available to them.

Recummendations

1. Higher education institutions should he encouraged to replicate and/or
develop similar pre-collegiate programs aimed at the early identification,
selection and encouragement of gifted and talented students to consider
embarking upon careers in other professional disciplines.

2. The model program developed by Temple University should be adopted by
other urban institutions charged with helping inner-city minority youths
embark upon careers in engineering technology or related fields.

3. Means should be provided to carry out a longitudinal study of the 90
students through the completion of their first degrees in 1984.

The results of this project should be widely disseminated by the Temple
staff to members of the engineering and education professions.

5. Local business, industrial and civic leaders should be encouraged to
continue developing model experimental training programs for a variety
of special interest groups and purposes.

6. The College of Engineering Technology should be encouraged to continue
developing model experimental training programs for a variety of special
interest groups and purposes.

7. College of Engineering Technology administrators faculty and staff should
continue seeking out international, national, state and local sources of

funding for their experimental projects.
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ENGINEERING TECHNOLOGY CAREER PROGRAM

DISTRIBUTION OF STUDENTS

by

GROrP AND SEX

TABLE I

Workshop

EXPERIMENTAL CROUP CONTROL GROUP

Males Females Males Females

NSF I

Summer 19) 7 8 13 2

NSF II
Summer 1976 7 8 8 7

NSF III
Summer 1977 6 9 6 9

TOTALS 20 25 27 18
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Graph III
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Experimental and
Control ;1-oups
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ENGINEERING TECHNOLOGY CAREER PROGRAM

COLLECE PLANS

of the

EYPLRIMENIA' AND CONTROL GROUPS

41.

Worksho_p

EXPERIMENTAL GROUP CONTROL GROUP

Engineering
colleges

All

Colleges
Engineering
Colleges

All

Colleges

NSF I

Summer 1975 10 13 2 8

NSF II
Summer 1976 9 14 1 5

NSF III
Summer 1977 7 12 2 9

TOTALS 26 39 5 22
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Crap' V

Ptrcentage of NSF II
Students Enrolling in

Engineering SQlools

1007.

90%

807.)

707.

607.

50%

407.

307.

20%

10%

0%



-1/

Graph VI

Percentage of NSF III
Students Enrolling in

Engineering Schools
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Graph VII
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Graph VIII
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7/1/76 1/1/77 7/1/77 7/1/7) 7/1/79

Phase 3 Phase 5 Phase 7
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!!
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sunnort
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Phase 3

Job

Phase 8
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Lccal support to end of prouam

rin. Technology Career Program for Disadvantaged Minority Students

College of Engineering Technology

Temple University

Philadelphia, Pa.



TEMPLE UNIVERSITY

COLLEGE OF ENGINEERING TECHNOLOGY

PHILADELPHIA. PENNSYLVANIA 19122

EMPLOYER'S !EVALUATION OF NSF STUDENT

Information, os chckd in the spoc below, will assist Temple University in Its appraisal and ling of eh. NSF student.

None of Student

Cooperating Employer

Company Address:

OAT[ TERM COURSE

INSTRUCTIONS: Th immediate supervisor will pleas voluat rh student objcti.ly, camporinz hint with other students of
comparable ecodomic level, with other personnel assigned the some or similarly classified jobs, or with Individual *tondo/de.

RE'. ATIONS WITH OTHERS
zweepoefeelly well accepted

[21 Works well with others
:2 Gels olong satisfactorily

Hoe SOno difficulty working with others
Works very poorly with ott.res

ATTITUDE -- APPLICATION TO WORK
Outstanding in enthusiasm

CD Very Interested and industrious
Avrog in diligence and interest
Soniewhot indifferent

[7.1 Definitely not interested

JUDGMENT
Exceptionally rnatur
Above average In making decisions

L_1 Usually moltss the right decision
Often uses poor judgment
Con a.stentIy uses tad judgment

DEPENDABILITY

E.]
Completely dependable
Above averog in dependability
Usuolly dependable
Sometimes neglectful or careless
Unteliobl

ABILITY TO LEARN
Looms W1' quickly
Learns reodilyr Aitorog in learning
Roth.. slow to learn
Very slow to learn

QUALITY OF WORK

1 Excellent
j v.., good

Avrog
Below average
Very poor

ATTENDANCE: Regular Irregular PUNCTUALITY: Regular Irrgulor

OVER -ALL PERFORMANCE:
Oostaning Very Good Morginal Unsoti

What traits may help or hinder the student's advancement/

Would you rehire this student?

Atid!tionel Remarks (over if nt ssory):

This rigger, has been discussed with student El Yes Ll No

Ret1 by Title

Erndreeil by _ This
-

, 12

Dept

Dept.



TEMPLE UNIVERSITY

COLLEGE OF ENGINEERI!:7; TECHNOLOGY

STUDENT'S INDUSTRY REPORT

Cooperative Program

Instruction: The acc:,7panying repor of between 500 and 1000 words will

be written on 811" x 11" white unruled paper.

See additional instructions on reverse side.

Student
Date

(Last) (First) (Middle)

Class School Major

Name of Company

Address of Company
(Street)

i.._rsonnel Manager

Immediate Superior

Security Clearance Granted

Date Started Work

Rate of Pay

Job Description

(City) (State)

Department Head

His Position

(Kind) (By Whom)

Termination Date

Total Take Home Pay for Period

Name of Person to who.- this report was submitted for screening:

Screened: Yes No



TEMPLE UNIVERSITY COLLEGE OF ENGINEERING TECHNOLOGY

NATIONAL SCIENCE FOUNDATION CAREER WORKSHOP PROGRAM
OBSERVER r:PERIENCE

EVALUATION FORM

I. NNME
Last

'tDDRESS

First Middle

Street City State Zip

3. TE.LEPTIONE SOC. SEC. NO.

NAME ,DF COMPANY DATES ATTENDED

NAME IF SrPERVISOR HOURS THERE PER WEEK

6. Mention some of the more important experiences you had at this company.

7. Did these experiences help you better understand engineering as a career objective?

Yes No

8. Rate your experience at this company.

Excellent Good Satisfactory Pnsatisfactory

I(/. If your rating of this company is unsatisfactory, please explain.

1

I-. 'Alia. 7ou rr comm-rid to better improve observer experiences for euture students?

S i gnature Date

(Note: re reverse side for any additional comments or continuation)



TEMPLE UNIVEUITY COLLEGE OF ENGINEERING TECHNOLOGY

February 16, 1976

NATIONAL SCIENCE FOUNDATION SUMMER PLACEMENT

GUIDELINES FOR EMPLOYERS

1. That is the exact a e of each partici ant?

By next July 1 (1975), ten (10) of the participants will be 15 years of age andjlve (5)

will be 16 years.

2. Wha! is the legal age of emelovment?

A boy or girl must be at least 16 years of age to:
Work in, about or in connection with any manufacturing or mechanical occupation or process.
Be a public messenger.
Do any heavy work in the building trades.

..;ork In building construction, wholesale houses, warehousing, storage and stock roam

occupations (except office and sales).

Work on scaffoldin.
Work on any railroad or bdilt.
Work in communication and utility occupations (except office or sales).

Move an automobile in a parking lot.
Load and uhload goods to '71d from trucks, railroad cars or conveyors.

3. What is the objective of the observer experience?

- See engineer in action
- Learn about working world
- To gain understanding of proper work habits

4. What is the length of the observer experience?

- Hrs/day = 4
- Days/week = 4 (Monday thru Thursday)
:sj. of weeks = 6 (July 1, 1976 thru August 1J, 1976)

5. What are the number of participants per company?

A strong plea is made to have a sponsor agree to arrange observer experiences for at
least two (2) of the participants. This will enable an interchange of ideas and concepts
among participants as well as among various departments within the sponsoring organization.

6. What stipend is requested from a sponsoring organization?

Amount of stipend = Hourly Wage xHrs/week x Wks.
= ($2.00) (16) (6)

= $192.00

-In addition, each sponsor 11111 be requested to Eirnish carfare and lunch, if possible,

for the participants;
Estimated. Costs

Lunch: 24 Gays $1.25/day = $30.00

Carfare: 24 days $1.00/day = 's324.00

Total-Stipend = $192.00 + S30.00 + $24.00 = $246.00 per student participant.

FSW:mk Prepared by: F. S. Woerth

15 -


