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

Technology of Temple Oniversity conducted an experiaenta. project at
the pre-ccllege level aimed at the early identification of
disadvantaged minority students seeking careers in engineering aad/or
engineering technology. The program was designed to encourige
inpner-city Philadelphia black and Puerto Rican 10-grade students who
vere proficient in mathematics and science to cousider seeking
careers in the fields of engineering technology. The program was
jointly planned, executed, and evaluated Lty Templie University staff,
Philadeiphia Schocl District teachers and counselors, ana iocal
business and industrial personnel. Ninety students participated irn
the project. The prograk's coamponents included vorksanops, job
placement, and job and career counseling. Results showed that 35% of
the females and 27% of the males enrolled in engineering prograas
upon graduaticn. (Author/DS)
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In the early part op the rast docade, american industry became confre mted
‘with a staggering lenm c\fo the upward mobilite of Black Americans
and cther mincrities. Statistics on Tanpower utilization indicvated that

lack Americans and other minerity groups entered the fieid of
enginecring and engineering technelogy. In an address by Smith,l he stated
that "of -3,Us0 engineers graduated in 1971, only 407 were black and a handful
were other minerities or women, one percent.”

enmd In resiad

relativelv fow B

: ‘ . . . ) . . B o .
in a studv of blacks in engineering by lucius Walker= of Howard University,
ne indicated that in 1960 only one-half of one percent of the engineers in the

nation were hlack and that preportion did not increase by 1970.

according to the Manpower Report of the President’ delivered to Congress in March
1972, there wouid Se an averawe demand for 48,000 enyineering graduates and

33,500 engineering and science technicians each vear to meet the natiou's manpower
needs between 1972 and 1982,

I we were to increa v tie number of ninority enyineering and technolegy
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in view of this, lemple University jroposed te conduct an experimental
career program tor disadvantrged stucents to interest them in careers in the

field of engineering technoleyy. This preoject was an attempt to encourage the

upward mebility of minerities in the field of engincering and engincering technolegy.
1+ was expected that students who completed this program would be strongly
~etivated toward careers [n eneineering and engineering technology and would wish

co entoll in encincerine urricula offered by collepes throughcut the country.

Cempie University proposed to conduct an experimental career propranm for
Gosadvantaced sTudents at the re-College level. Minority students who have
completed treir ninth grade in hich scheol would be eiigible to participate in
the vxperimental project. E¥perience had <hown that many students were making

]

career cheices and needed additicnal inforrmation o acerning the various oppor-
tunities in the field cf engincering and enginecerin. technology.

1. "teeded: A Ten-Fold Increase in Minority Engineering Graduates.”

T sranford Smitih., Senicr Vice-President, oeneral Blectric Cempany,
wew Tore, Julw 1970

2Talke in Eneineering.’ Ducius Walker, Howard University,
t of the Pre«idernt Delivered U Congress', Washingtoen,
7
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G oo oencineering ol oengineering tochno) e, their visits were scheduled
spectine unr&g}op instructors.  theyv dis ussed career oppertunitics in

f onoineering and engineering technoiopv. lass sessions on the appli-

\

on of mathematics and basic concepls in Faplish were held te demenstrate how

e hasic teols were utilized in empivecring tec hnology.  Hands-on laboratory
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At least 3 follow-up sessicns were conducted during the academic vear
for the three participating experimental groups.  These sessions were scheduled
on a Saturday morning to keep the students interested and motivated and thev
-ererally covered hands-on laboratory experiments in either electrical, mechanical,
r civil engineering.

A fourth follow-up session was conducted by the Project DPirector o wnswer
questions concerning College admissicens, financial aid, summer work experience
and occupational informaticn relative to engineers and the opportunities in the
ticld of enyineering.

C. PHASE IHREE - INUUSTRY COOPERATICN
Local industry comsented to provide ijobs during Phase Three - the summer work
peri of the experimental preject for each participating group. A few of the

b >y,

ods
ingustrial and jovernmental agencies that provided jobs were:
Atlantic-Richfield ¢ompany
fell Telephone Company of Pennsvlvania
him & taas Company
Phitadelphia Naval Base - Engineering Section
ity of Philalelphia - Streets DNepartment
v;eneral Electric Company
I1.B.M. Corporaticn
Philadelphia Electric Cenmpany
Temple University - Engineering and Puvsics departments

'-.‘;\

~4 O wr s o b
. . . . .

(Welle s

Interviews were coaducted bv representatives of these individual organizations
with the sti'ents to determine their suitability for job placement. The Industrial
Cocrdinator made periodic visits to the varicus plant sites to discuss any problems
experienced by the students. Evaluation of student performance on the job was
accomplished by the supervisor in charge. Also, students evaluated their job to
determine if their experiences had contributed to an overall appreciation of
engineerin, technology.

e MANGEMEN

T . ,verall managerment of the experimental project was the responsibility of
the Management Uommittee.  This committee consistod ot the Project Director who
was responsible to coordinate all the activities of the experimental project, and
representat‘on irom Temple University, the School bhistrict of Philadelphia and
local industre

Che Plannin. Cemmittee was responsible for the planning and operation cf the
expecrinental project. The committee consisted of three College of Engineering
ertnology faculty members who served as group leaders and a professional counselor
from Tempie "niversitv. Three members of the School District of Philadelphia and
fadustry representatives comprised tt.e other members of the Planning Committee.
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In order to rare the ouerad! evaluation required for this preject, o

¢ desigon was outitived Tnat cdailed ror testing pricr te Phase One or thic
WOTKSHOD . Lach o woerrsiop grour had o approximately oo students, who were
from which 13 were randemly selected to serve as the experimental proup
stuydents servins as the control group. Prier to the selection of the
ostudents 2 concise ~ol of cuidelines wan dewised for use by the Philadelphia

-
1
4

Counselors repardinge the eriteria necessarv tor fdentitving and selecting

e ostadents who particvipated In the jproject.

e one f the mafor cealw of this profect was to efiectunte attitudinal
Sidnae as woll oos orevide Sor covnative prewth and skill training a tentative
) G

me foliowine instrurments:

oooAntitede test - Gifrerential Aptitude Test
ThL,oanterest Inventory - bacesman/caither interestoinventory

rtrituce Surves - Uareer Perceptions of adolescents
or selecting these Specitic instrurents were:

a. A verv low reading achievement level Is required to complete cach

natruments.,

C
V.
-
o4
n
o

¢ measure mechanical aptitudes from verv low level skills

to rather hich level technical sxilis.
. The inventorv results would provide a bread base of interest patterns.
i. The infurmation regarding attitudes could be valuable to the counselors
who will he working closelv with the students throughout the program.
©. The test results would not be sephisticated to the point where they

3
Se difficule te interpret te each student in one-half hour

d
‘ereace. -

o make the stude as obfective as possible, an independent evaluator was
appointed to review, andlvze and evaluate the cverall findings of the experimental

project.
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CONTEND OF SUMMEN WORFSHOP

RICAL ENGINEE~ING JHCENGLOCY WORRKSHOP CONTENL

C o e L e e . _— . .
Lshen Sessions in Flectrical Eneincering lechnoleogy were organized in

4. Jlectrical Feroes

5. cConceprs of Charge and Flectric Ficles
<. Woeltage

Jd. lapacitanc.

e. Stored Knergy

7. Industrial Uses of Capacitors .

Pemeonstration of ilectrostatics

a. +van de Graff generaloTs
5. Electrometers
. Capuzitors

[

worrshop Prolect |

mine the capacitance by electrestatic measurements
o, letermine the breardown veltape of the capacitor

4. Build a cvlindrical capacitor
v

g
o
re
[t

[nsulatiny Materials (Fermal Presentation)

a. PYreperties
¢ in “fanutfacture of Capacitors

Workshep Profect 2

a. =uild a cwlindrical capaciter with an insulating material inserted
fetween electrodes

., uetermine its capacitance bv electrogtatic megsnrenents

- ‘etermine the hreakdown voltage of the capacitor

Commercial Capaciter Manufacturing Techniques (Precentation)
a. Manufacture of Capaciters in !lectronics

a. Jiscrete

h. Integrated

. Manufacture of capaciters in Power Svstems

Summary o Cenclusions
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B, Tensile and Jomrressics

oL Foroe Systers
5. +aonstruction Materials

A nlTete! . Commasition desiyn reinforeing (lecture and film).

v

X
. Mixina and Peuriny of heams and cvlinders
)

to e

{Class projecty.
h, Yteel: .. eneral properties. lecture
). Bepavior under load. lecture.

<9 c. weod: 1. Vreperties = lecture
2. cempetitive small group projects.  Design and build truss.
4. Materials Testing

1. Cestructive testing of concrete and wood shapes built by class.
Awards ter strongest wood o rorms.

. (ritique of testin.. tLilure modes.  Dircussion,

.. Constructi.n Metihods

AL Uisit two o conastructian cites. One varthmoviag and one bigh rise

stevl or conerete. (T b arranged).
urse Critigque*

a. - ourse Yvaluatien:
lass coluticon o1 problems presented byoa panel of faculty.
Segluation of student interest, respense and acqgiired knowledpe.

< Jrudent guestionnaire indicating interest and efiectiveness of

(riony marts ot ot Joulse.
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3. Faculty Pvdluarion of dtudents,
- . . + v
proseinled o nuroer of realistic problems te the class.
- & Woert oo ped by jeading the class throurn a sequentiag
ent of guestions, answers and ideds. To insurc participation,
. guestions were Jdirected to students o name.,  Everw effort
cted zowdtd maintainine the &apability to judre the knowledge,
- »oand enthusiasm of the students.
; ° - .
. ftudent rrveluaticn of the Worssho;
.- .
Students were dsxked tooocrdicatd thelr level of dnterest in '
varicus parts of the course and td provide apy suggestions =
for future content, . - -
4
O MECHANTOAD ENCINEERING TECHIDOLOGCT WARROHCT CUNTENT

Tne aorsshop Sessions in Mechaonicad k

decerdance with the followine content:

- enerial Information
*
i. voture

B, Lecture - ourrent chatllenyes

¢. Film

d. lecture =v o repistered prod
. explain registration,

e. A stuwlent's agpraisal of mec

Yngincering Desian

o Mechanical

A. Miareet explorations.,

hLo Desien - Svsten engineering,
oo esign opropes=al, denign ospec
d. o esian Ccosls,

nyincering fechnelogy was organized in
B :

in the field.
essional mechanical engineer to

hanical enpineerine.

profeat engineering, desisn ensineering,
itications, desipyn review, desipgn arproval.,

envirornment.
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w. Materials reliabitit~, safety,

Mechanica. Eagineering in the Manulacturing Process

a.

S uaiizv fontrold
Material

<. Sales Engineering

. iasturlation Enginvering .

Mana! eturing fngineers,
4 neineering.

[

Plant lavout, Material Handling.

testing, vibration analwsis, product testing.

west lecturers and filrs will be used te support these topics.

rannics as a bsic instrument of desipn.
i, Uoderstanding the Clivisions of wenles,

TR IO Ny e,

projection,

. ratanding tie
¢, Basic orthographic

tide

bea
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Che seloected 2o narticipant dn the eaperizental careor workshop preject,

rraln criteria wo o oestabiishied, These required that students must be a merber
v disacwantaped minority opreup. ror the purpose of this atudy minorities

.
~

clided Blacks, Hispanics, Chicanos, ard American Indians. Males and temales
were elipivle who completed thelr ninth wedar in junior or high school prior to
rhe surmer workshop.,  Students were recruited who had a desire te continue with
ation and nussesscel the potential capability for bachelor's depree
Tevel of studn. In additiern, enlv those itudents who demenstrated aptitude and
in mati.ematics, science, enginvering and techdology were accepted o be

.-
T
I
~
.
o~
.
- ¥

interest

tested,

Fimal seicotivn wis made after students complete! the application for
ddmission o the LSP dareer Lorkshoep Program, were recommended by a guidance
counsolr, sciernce or mathemat ics teacher, had been tested and interviewed by
tie lndependent Pvaluator and aponroved by the Mandgenent Cormittee.

~e
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NSE GROUP 1

A.  SELECTION OF STUDPENTS

A total of 50 applications tor admission to the 197, Summer Career Workshop
was received. Of this number, 52 students were present for testing. The
Differential Aptitude test was administered under the supervision of Dr. Jerrw
Javis of the College of Education of Temple Universicy.

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 Technologv. These parts were: Verbal Reasoning, Numerical Ability,
Abstract Reasoning, Mechanical Reasconing, Verbal Reasoning + Numerical Ability,
and Space Relations. Any student who scored less than the 50th percentjle in
four of the six areas mentioned was eliminat2d srom further consideration.

Twenty males and ten females fel. inte the accepted category. Fifteen
candidates which comprised the experimental group were selected at random according
te the local high school attended. The selection of the candidates was made by
the ‘lananement Committee.

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

Cooxke Jr. High - Anita Parker
Trajan lDavid
Darryl Barber

Shoemaker .Jjr. High - Jacqueline Egerton
Judy Williams

strawherr Yasnaien UL High - Alice Fay Dove
. Denna (Burch) Thompson
Keith Brennar
. Juliet Cante
‘ertin Luther ity Eioh - Teny Wilkerson

Shawn Merke
endell Williams
Jonathan Windsor
[Jenise Powers

Simon Gratz #Hign - Vanessa Mitchell

(&) -9 -
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Ihe tollowing students were selccted in the Control Croup. Ihirteen

. . P
wele DOVs ANl TWwo wele llis.
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Lawrence Mason
anthony Armoeur
Larrv Holland

Robert Beckett

Serawberry Mansion Jro dHieh Cvnthia Dunlap
Havward laboo
Darrvl Marshall
Leonard Scott
“iohael Simmons

shoemarer Jr. #ivh - Lawrence bmerw

Decwe dr. High - Wwarren Wheeler
barryl Nelson
Heith Hutchinsen
Rhonda firegps

Simon uratz High - Tames Brown

“be Schocl District of Phitadelphia, Counsclers and Principals of the
various high schools, parent. and all candidates were notified of the final
selestions to the Sunmer car  r Workshop.

Several Counselors trom Temple University visited each student tested at
their .ccal schoels. Thew interviewed all students and counseled them based on
the results of the Differential aptitude Test.

83}
«
"

LEENT-STUDENT ORIENTAT LN

.

IS

p—

1 the students selected in the Experimental Creup and their parents were
Avited to attend an crientation session. on Saturcar, VMav 17, 1975 a student-
arent Orientatien meeting was conducted at the College of Engincering Technology.
iew of the activities in the Summer Workshop was covercd and a general discu-

3 special arrangerents et the UPWARD BOEND pRoGRAM at Temple Tniversity,
¢t o ==ufents selected to rarticipate in the 197% Career Workshop had the opportunity
co live on the campus for the last five weexs ol the Summer fareer “orxshop.

O
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Foundation Sumrer Career Woreshop conducted at
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tenple University froen

o

the National
the Collere of Envineerine
to Sucust 7, 197

o the daily activities ot
Tech-
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Ist WEEER

L. gJulw 1, 1975 -
a. o 0l ALMy - Al students will report promptls to Poon 304 Stauffer
tall (southeast torner Brooad o tolumeia Avel) for initial mweeting,
beoomrdn AL - 120k POV - Tailv session on Ceneral inginecring
information and Mechanical ¥Fnpineering ifechnology ares.  Room to
he assigned.
coo 12030 2uM0 - Lunch - Johmson Dormitory
c. lisu p.M. - Dismissal 1o go hese.
S July 2 & 3

d.

B:30 AN, - 12::0 P.M,. - Report

aoRoom S04 Stauffer Hall oo

. cther room

to
Inginecrin,g 7

bhe

anrounced.

v osessicns on Mechanical

)
echnology.

oD WA 10 B I
NS TS TR A 1.%:

- Lunch - Johnson Dormitoere

L. Ile » (S aday bvening) -
c. by = 500 P - heport to Peatody dall Dermitory oBroad and
Worris Jireets) acoerdineg to Instructions received during Mav 17,
. e . . v .
Parents-Students vrientation and letter to be sent honme.
/ ' -7 $ RO T
Jeoouulo g, 3.
a. B:riuoauM. - Ilii v - Al students report to Foor 30T stauffer
Dailv sess:icns in Floctrical Encineering Technology.
Bl LJrsh oMl - Landrooat Johns on o Dormitory
S Lo = s, LMD = Taty test Wordsnhops dn Yoea, Photogsraphe, Art,
T Lo frarts, ot
Ioooua T = Ly bt = Feoreation o aotivitics to be announcel.
.o - 1T D0, = Tdnmer - oohten reltore
.o DU = e ning alTIivilie, U Te anntouncel.
M .
<.y

~cience

a

~

1.



3. July 1O
3. 8:30 A.M. - deport to Room 404 - Stautfer Hall.  lour of
industrial site to be announced.

nooo 12030 ey - Lanch oat Jennsen formitory

s ’

c. l-0U = 3:00 LML o= laterest Woreshops in Yopa, Photography,

Art, Arts & Crafts, eto.

4. Uil - 5:00 p.M. - Recreational activities to be announced.

¢, S00 = w00 PoM, - Dinner - Jdohnson Dermitory

I, mia0 LML - Ulsmissal te o go horme.

vy - (Sunday fvening)

.

tudents report back te Peabody Lermitory, specific time and
instructions -u be announced.
Tt ' g
- SULV l*, 2Dy )

1. B:30 AL - 12:30 P.M. - Report i. Foom 4fe - Stauffer iall or other
room to be announced. ially sessfons on Civil Engineering/Construction
Technoloegv.

5. 12.30 P.M, - Lunch at Johnson lorr.

(o]
.
=
.
<
|

3:00 P.M, - interost wWorkshops as mentioned

G. 3:30 - 5:00 P.M. - Hecreational activities to be announced.

. 5:00 - 6:00 P.¥. - linner - Jchnson Dorm.

e,

. A:O0 PLM. - Evenin, activities to be arncunced.

e
.

.
[
3

%

>

4.M. - report to Room =04 Stauffer Hall. Tour of industrial
site to be announced.

L. 12:37 .M, - Lunch - Johnson Lormitory

o3
[ad
b
I
s
tr
s
12

c. Lid0 - 300 PLML - orkshops as mentioned.

S 3:10 - 3:00 PLM. - Fecreational activities to be anncunced

©.%, = #:l9) P.l. - linner - Jehnson Dormitory

O
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Sth WEEK

1. culy 20 (Suncas Fvening) - AlL students repert bace to Peabedy
Tormitore, tpecitic tire and dnstructions to be announced.

;Y

f t, e Y L.
S Jualy 21, 02, O
a. B8:30 A.M. - 12:d0 P, o= Feonort to Foor A0 staufter Hall or other
rcom to ke announced.  Dailv sessions on Mechanical Enpinecring
Technology.

.
WL Lo aan) PUML = Lunch at Jolnse o Dormitory

@]

L0 = 4 PLML - dnterest workshops as mentioned,

S 30 - 95:090 P.M, -~ Recreational activities to be anncunced.

e. 530 - b:Ju P.M. - Dinner - Ilc¢hnson Hall

ve
.
J

[
[
-
i

»
4
.

- Fevening activities to be announced.

3, Julw 24 -

2. S:3) - 1.2:30 P.M. = Repot to Reom 404 stauffer Hall,
Tour o: industrial site to be announced.

5.0 L2 poML - Lunch - 'ohnson Dormitery

S.lefno T, o= giod P, - Interest Workshep as mentioned.

S.0 Sihn - wii o PLML - Dinner = lelnson Dormitory
S, Afh = Lismigsal o po honwe
S5th WEEK
1.0 Julv 27 wsanday Rvening)
111 students report hacr to feavodw ormitery.  Specific tize and
instructicns tu be announced.
2. Lulw 28, 29, ¢
1. A0 ALM. - 12030 PLML - Feport o vifer Hall cr other

3
ro0m O he anncuncec.  allv sessicns in Flec

1
=
8]
o]
N ou
O
~1
w
~
- L

¥ngineering Technology

L Ltesir pov. = aaln - lehnson deroilory
S, 1inT - siTe LML - nterest Woreshops as menticnec.
Ay Al o SN0 b M o Begreational activicies to bDe annoave.
.t R SRR L ime iy e Tehim oo Al naroit, res
. PR - Nl Vel s nned DTS00 NNd.. 0TI I
SLoor T . enins A tinvities U e announCed.
A\
’
a gy

[
Ly
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. .- CorLE L - R A : L S
.t v . A - ! N
. . OB UUE I S L= interes o oac e : NEN oone b
H ) . e B . N . . M N P ' . N H
- .. - : - S R S ST S T SR S SRR LS | o arcounoeed.,
v - e D - T - A ToLtore
N . - Vv e v L - R .- e e s Ll . :
PN Sl Vel - Sl osundent Teportl acy o Peabhedy o ormitery
cr Ul
- PONS o . - . SN M ~ feey y . - ~ N
. o e 3y o o ecreational activities 10 Te announced.
. - M . [ - T e PN : S ..
o, - -~ AR o Cinney - Jonnson il sormiters
3 - . AR . HE N * N . S H
O PO - wenins activities Lo one anneunced.
D RIS AY
N L 8 ., . P e s T v i M M it . :
a. LB VL= Fepert o YodT wOe Stautrder Hall, Tour el

industriar site Lo he St

ol - Lunel - crmitoers

S et Pulteo= pude PUML- o Stauttor Hall,
Ctodermt eniluation and toallow-up instTUlUICDS.

LT - ke, RO - Cinner - Tolnesn DormIite T

e. il DML - st f T
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ine rolicwing is 4 detgiled description of the activit es conducted during
2975 Jareer Workshop sessions.

AN ICAL ENGANLE ROy DREoHNOD Y SEESTONE

4. Jontempordry nrpineering hallenges (Guly 1, 197%)

Motion Plcture Presentations

The tield of enpineering and its challenpes wererexplored, giving the
students an insight as te the opportunities in th's tvpe of work., The ain
was Lo ointerest the student that has an interest in science and/or matheratics
in the {iclid of technology.

supplementing the levture twe moticn pivtures were presented "lt's
cour lurn', and ItTs Yeur lurn to Steer’. These films presented techinology
1Ims its impact on cur lives and strove to excite the vicwer to act - te find
ions o the problems cenerated by techinology thru technology - particularly
tre factoras of waste and pollution.

s
>
S
re
-
—~

Laboratury Inspection Trip

The students were gi-en a walk-torouch introduction to the power, flaid
and mechanical labs to wet their appetities for the lab work and demonstrations
o low. Several students dJdisplaved a keen interest in the capacities of
the equipment and indicated considerable anticipation for what was to follcw

: - et Ay
10 Lhe ensuinyg Cavs.

N, rneineering - cocial Problems Cluly 2, 1975)

&
'

Thne rilm, "Future Shock', based on the boor of the same title by Alvin
ler, rarrated by urson Welles was shown. The social impact of too much
‘¢ tco tast - thru technological advancenent was strongly presented. The
= osroved to be too Ustrong’, too Ushocking' for this age group. (It will
: d in future groups.)

Cesipning and Building a Produc -
ime students were led thru the complete paruat of 4 preduection as seen in

irdiustry todav: fron the birth of a ceneept, through design, specifications,
sLotes, nids, fudgets, purchasing, enyinecring, manufactaring, quality control

Les of tihe finisted item. From thie the stuvent received a keen insight
as . now tnings are actualiw Jone in the manufacturing industry.

eyt

“inzineerine - Challence of the Future 7 was presented and the students
weTw stimulated to discuss their thoupnht- on possihle future careers In
rizecring, the rohlems thdt exist and what thes mav he able to do ahcut them.

'
[
wn
'
Ao
A
| 3
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.+ Numerica! Lmn-.ul (Julv 3, 197>

Hiscorv of mechanization, actemation and autematic control theorv in
manuixctur‘nv were presented. Machine shop operations - metal removal througn
basis machine methods was Jiscuswed.  Interest in the uce of computers to
produce e sia-tracx tape that is tod futo tiae machines was penerateld.

'cwer Leb Demonstration

the Jolloawing was presentec: Sterlinyg bngine (het air cvele); Diesel
‘ngine with dvnanumeter to mwedsure horsepower, speed and torque; Otto Cvele
Engine {transparent cviinder to show firing of engine) and exhaust emission
analvzer. T[hecrv ! eagines ang related principles were discussed.

Huest Spedrers - lHudscn fnginecrs

fme students were fascinated as well as keen interested in the concepts
oresented bvotte Hudson Irpineers on thelir off chere Ports. The need, principle,
ergineesin,g and future of the proiect elicited much discussion.

““r, Yerpher vor Braun Save... t's Your Turn'” shows an interview with

4
students. de answers questions based orn his experionce and his feelings for
the future as relat 1o technolopy.  Gle emphasized the relevance of the
07 science and :he involvement in environmental vocatiens. 0Our students
realized as a result that the world helongs to the voung and it is their turn
now to Jc scmething about it

‘r

lLaboratory fquipment

‘ueh of the equipment in the Fluids lLab and in the Mechanical lab was
demenstrated with censiderable hands-on experience for the students. They
cperated the controls, cpened and clos " walves, made weighings and readings,
calculated data and results and gainec amiliarity with fluid experimentation
and applizations, mecrarical testing of steel anc other netals and cther metals
and htardness determinations through three tvpes of testers.

e. Tne Libraries {Julw 22, 1575)

he groun was exposed to the intricacies and wor<ings of the Paley Library

and the Collese of hnginecering Technclogy Library threugh guided tours by our

libraria“ and reﬁresent atives from Palev. Thev werc encouraged to Lrsuse and
ter of Seoxs (tecinical in nature: were checked out.

were made hv the suescs, highlighted by the
anc, in particular, the samples given the
r antennas. Active participation by the
follcwed the prescontaticens.

.




f. "“echanical Fnpinecring' (July 23, 1975)

“Vechanical tngineering' film presentation served toe answer for the
students what mechanical engineering specifically is all about and served
te nelp anwwer the question raised in the evarlier films, What can bhe done?

Citicar”
The all-electric auntemobtile was shown, described and discussed.  The

students had an epportunizy te ride in the innevative vehicle and enjoved the
demonstration thoroughly.

Jrawing

The students were introduced to the drawing boards and drafting machines
and had an extensive session using them.  he prejects were from elementary to
cumplex and a surprising ability was exhibited bv several of the participants.

g. Field frip to"Second Sun''.  (Julv 24, 197%)

The trin to the nuclear power plant and the ship "Second Sun' was the
high-poini of the twe weeks with the mechanical department. We observed
the constructior ¢f a nuclear power plant and saw demonstration models on
nuclear energy in action. The plant is under constructicn by the Public
Service rlectric and Cas Company with the United Engineers and Constructors,
inc. as the prime coentractor.

2. ELECTRICAL ENGINEESING JECHNOLOGY SESSIONY
a. ©EI7 - fevsion ) - Basic Flectricity (July 7, 1975)

Iatroduct ion to 'he “lectrical Engineerin, Technology Program a Instructors
Tour of Lab Facilities
sily Strip - How Hlectricity Works and Discussion

s

tracticn ’

Threshoid of Feeling using a voltage stimulater to provide the vcltage
source and 4an osciilescope to mave the reading.  Student volunteers had their

nreshold of Feelin, Cetoerminedg.

Tlectrical fafetwy | emnnscration

oV storage and cischarge were deronstrated An
ical energy dissipaticn when a circuit over-
dercustrated bty an erxoeriment involving

o, T:T - Segeicnm 11 - Simole Circuits ané Fesistance (Julv ¥, 1975)
Ciizouased Sb~'a Law. .atroduced series with Tore than one resister.
PreLenlel ~everd. C¥aTDLes Hnowing theo lerivat.ion ¢f e¢juivalent resisgtance,
. ~ . -3 ' v o
current and/or voltane using UhT's Law.

[]
']
\)4 . ﬁ}
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Individual Project

With batteries and LG/LFC buls; Each stuiert built a quiz game - (logic
board) consisting of a 9-V batterv and a light bulb. A single wire was
connected between 2 paper clips which represented the question and the correct
answer. Simultaneously curmecting wires to the corresponding 2 paper clips
would complete the series circuit therefoie causiag the oulb to light.

Parallel Clrcuits

Discussed equtvalent resistance of several parallel resistors. Solved
severa! example problems and explained that excessive appliances conneczed in
parallel would reduce the equivalent resistance - causing excessive current
and tlown fuses.

Individual Experiment with Series and Parailel 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 demonstratad that the value of the parallel equivalent resistance
is always less than any one individual resistance.

Review ard discussion of individual results.

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

Cathode-Rav 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.

Indu-tance & iransformers

Inductances were previously fabricated ucing spikes for cores. Dexmon-
stration showed that with d.c. excitation the inductors acted as magnets. A
second coil was wound on an inductor anc it was demonstrated by tre use of an
oscilloscope and signal generator that a woltege was induced in the second coil.
The importance of this principle and its application in supplying energy to
nomes and industry was explained.

lndividual Profects with Inductors and Transforrers

e

The studerts were given inductors and were able to demonstrate the magnetic
properties. 7They were furnished with magnet wire and hand-wound this to provide
a secoad coil in their inductor. Th:y then used the signal genecrator and
oscillosceope to demonstrate the Taguetic coupling between the two coils.

Capacitors - 2eview

It was demonstrated that a capacitor can siore energy. A D.C. current wac
ccnnected to a capacitor through a vacuum-tube woltmeter to show the change
sy current as the capacitor charged. The capacitor was then discharged. The
acccmpanying arc and noise shewed that energy had been sotred and the lighting
is an olectrical discharge.

- 18 - ~d
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A aoa it W series with a resister was connected te g sipnal peneiaoor,
an cscilloscese Jdisplowed that capaciters can be used as elerents ol ALC,
circuits.

Lreview f 0 e catarial covered in o this session was o then conducted,
s
T o Sees1on GV terio o nduve roilectronies and dircults (Julv e, 197))

The operaticn L1 dicde and transistor owas carefully explained.

. . . .
Vieotronic Lxperiment.

fach studen! Fecesved an electronic net wizoh had the versatility of
ro Jitferent eaperiments.  All students did at least 8 of the
1<, lhe corponents were all assembied except for connecting wires
iditiin of g pen-lipght datters which varics from eone experiment to
student made three tepes of radies, a transmitter, an amplifier,
A signal tracer, a Morse Code oscillater, o hewe burglar alarm, a signal
et tor, ard oan audic frequency oscillat.r. The students learned svstematic

v

in: and trochle shooting of a circuit.

e kit was presented to the student as a3 gift at the end of the session.

D= Session U= domputers (Uulv 24, L40O)
Intrcducrion te fomouters

an in v lectury o the seneral oreanization of the Computer
Wi e lven ! rwoan explanation of tuasic tepices such as data processing,
inyut=-ou miques, the binary svstem, tire sharing dipital analog

ernrersion, 83300 and olLer Prosrarmind cannudyes.

“eor ot tme Lemple imiversits Compuler denter
S ctudents wers introduccd Too the ,eneraloconputer harcdware and

Cheerves e Irteriace With the {ontrol Data corp. 6400, The students were
soen ozlit dnto ot Lrons, tor laboratory oracti-e. ‘while the first proup
o reel Ln tele—tonewriters woich owerce oancected to the Temple Uriversity
' : ; introduce o to a PPP-11 computer with
tie uroup 'plaved” against the computer.

Toute T Tt s
Trrge L ateT™ . WeT.  irmu.dtud SR e JoTpiler. 1. ©he dvnanmics of the
STt TaoveT Clhe otulent rad to land the lunar mecule
LT face .t Lt oehe landine wa- too fast or landed in an
cro turar mofule flew Un cfo. 2. A ping-pong fvpe pawe
: S . a

, s it s e 1t 1 o poa apainst ecach other. 2. Cther
N LCemt s swtiied T tuse o missitle eno anti-riscile war gave in space to corpete
WLtT. o ealn LTlner,
CLe Tl it Ta o iTe ST AT LT
SRR rites 3 ST ,
© . e e et oieoeroonceral o - ater qnothe RasTO lancuage.
e atLcerTs tdties for wealt Fotiese proeTaT o LLotupdng the command on the
coatoe iepwrizer, toted in o thedr oown fto ot lataoand watched thedr results typed
ct. Te mrenifiloantivities weTod .
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\iransducers and Medical Instrumentation Taborato

At

ceveral triends - AT e were alphabeticed

J.oo students Individual rembersbiip cards were printod
.o stadenus Bsoot o troadiele = fhe third Jenpth was printed
. Student- commind - Pascal trainale wae orinted.
sLD o= tecsion VT - dionedioal ingdneertay Technedogs Clale 300 1800 .
The vardiac Vascusar Guston
Caricuas pavsielosical svsterns din tre Luran Dody were mentioned and briefle
{ilestrated The cardiac viescuiar suster oin particelar was concidered from
an engincering coint o o vics. It woas cetsrdored a8 g franspertation svstel

teoand oxvgen U0 the moncdes propedled P doubhlc pump

teart. It was realicsod that the heart s a vers special

v o tbre ever ridine natural pacermdrers. tardiac assists

I padeemareTa was Jdiscuseed ann Dilastrated.

PO IR . PR - i
STW L1l L1Teeriy dlellals
. ————

drdiac assiast withoartitictal pacenakers was discuzaed and illustrated.
A paemirer with its eloctrodes wos demenstrated. Various bicncdical englnecrinyg
S otwnct dacron srtiticial arteries) were discussed and deron-
strated.  lranspluntatoon of artiticial orp,ans was bricfly mentioned.

transducer= s made amd various medical
edodn partivular, the beart rate of a
: tre Blooe pressure of a student was measured
Ansdloe T attiched to fis tinger.  Also the polwpraph or "lie

i1+ varicus transdacers ood crtput sraphe was explained. Several

‘
’,
~
8}
~
[P
o
o)
ﬁu
pa
ro
C
re
.

X e tolveraph, cune-at-a-ticme, and asked to respond
to waricts questions.  in 7 oot cases the studoats who were eobserving the output

tecr was toline the truth,

craphs, Jould easiiv osee D Tne sub

[ty on the neme and noapital - diselesed, and the idea of

wis intreduced.  hrestold of feeling

P tion, 1ud (eakare current i
=snstrated and slestrecuntion and derilibriliation discussed.

Fieid Trin - wroryency Care <esedarch Institate Ctulv 31, 1975)

Canated i ir dhisalel;tia, o ownique institate, which tests
cerin,, instroTents, Taterials . Jevices, and al tiTe, Tajor
itals nd fhe medioal protescion.,  Arrancements wire Tace so
34

S}
s

v

5 whi were recent students ©f Gne of the instruciors were the
: : wee, their wory, and their
iv responsiblie fcor evalvating
demenstrated several specimens
responaihle fer evaluating ras

. uced students to dem nsirate
n each
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4. Introduction (Calvoie - 17, 140N

Seasicl 4.t g Latreaductory session b owhich the student s were?
given a sllde presentaticn aboud concrete as 4 tructural material.  The
presentation o.ovored the dreas of tixine, placing and haadling of concrete
a.ens wit. g Jiscussion ol the principle of reinfercivg concrete with steel.

Tre siides sliweld oonorele members beiny in place at a job site and being
srecast i 3 srecast contractor’'s supply vard.  The methods of nretensioning

Sost=tensioniny or prestressed convrete were illustrated.  The session

i discussaon of places where concrete construction could be
ved on the Temple Iniversity carpus and at tie Philadelphil International
crrowhere the students were to taxke a4 trip later in the-week.

e
L

Dematistrations of sasic Irgredients of Copcrete

“~ension 0 wa» a demensiration -ession. The instructor showed each
Pasic ingredient which poes Lo make-un concrete, namelv cement, water, sand,
sraved and air.  The ~and and pravelr v re turther discussed as to their
article size distrituticon, finenmess modulus, and maximum particle siz
¢ American Scciety of Testing and Materials specifications.
asion was concluded with a har graph presentation of the approximate
tages ¢ the basic ingredients which po to make~u., a volume of concrete.

o S
as specitied by the
-

A

€

Yilm Fresenatatiin of Porciand erment
NI 3., N 65 Ve e P N A ¢ O'V,n“.q.-»fn‘ rl ey
Session Wwds 3 Tlim prosenidtlon Dothiv makiny o rortianc cement.
Tee Tilm o owas Lurnisnted hee e Tertiand comens Association and was entitled

" . .
* . o~ . -~ -
Mountalns to tlloreons .

Sessisn - owas a4 lororators werestos dn which the students performed
Sieve Avgivces o mott i mi oare apuresates which were later used
fnonreparing 4 O nNcTels ToRLUTe.  Cre ciaes was divided into four greups. i

Vaogroups dic o the sleve analvses Tor the pine aglregate and the other
¢ oro Josie sieve analvses 7 the coarse agyregates. The information

cm o the analvses were recorded onostandard forms prepared by the
'y

ter the Inalvses were coompleted the Jata were submitted to

ird vreported the resclts to the
Jtudents at g L iter wession. M ocomparigon of the results hetween each
ciothe pTruins wias g=ed o Cemonsirate the ooncept of statistical sampling.
aralv--r- wers o oRtgin tasioum sirfe o the toarse aggpregate, the fineness

tie inslrLoter w0 urmarized tUo Calaoa
[ 4

3¢

Cdulus L1 TR tine s0gTesdte and the percentace ty weight of the various
cartic.e V2o Zlstrioutinns.
wTensTration ol oszertiiit Sravits 'S
Seggirrs Couie g demarctrTatlion =ecn . 5o i owhRich the specific ravity
. ;- e - N . .
Soete Coar o o1md fire a;rrerates was determined. The fundamental concept
Totne d : :

icmlane b oerlgme of water heoa soLid was used to deternine the wolure
- : o s filled +- the

.
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. Sl mars on the sraduate ane a wetghed sample o the appregate wias -

Peured iate the craduate. The water that was displaced bove the 1060 nl

male Wwas Deasured.  Chue, the millimeters ot wiater displaced cqualed the
JUDiY Jentimetels oot pbmoried apeteviate. She weight ot the sampic

st dupresdate diviced Bvoits volure Jdetermined the specivic gravitels ihe

STudents carticipated dno thee denoastratien byoreading the weights and
Colamos 13 indicst Lo e measuring cquipnent,

Seiaion A oWas 2 i aresentaticn about the reper method Tor pros
rortenineg tle dngredients inoa oLnorete mixtore. dhe cilom owas furnished
et L Tiiand Cement Asscciaticn amd o was o entitled TPrinciples of cuality

wLrote .
TUT T e
ceasion )owds o ooTrutation pericds Doe dnstructor osave the students

o e it of oy alerats te tests and Siowed how the information
; e weipght of ecach ingredient

Wt e dnte 1 oencrete minturce.  one Pertlanc Cement Association Mduality

reldted oo othe oorputation tor Jetersining

ot

[}

onIfete UeoLon’ manual o was ol as g reference guide b each student.  The
iestrucLor set the design parateters or strenyth and siunp. ie then went
shrcsen edach mathermatical caleulatien for determining the weight oY each of
cdients hat tae students would be required to measure in the

Wwh

en Taring the:r concrete miXiure.

]
re

v
8}

e nstration 0t concrete

Session m owas 1 dememstration ses<ion in tte laboraterw to show each

mivce of enuipment the students woeal. be using te make their concrete mixture.

B I I

v - - e . ¥
I rLTOTY T A

chep in which the students measured the
Ciec omeeded inotredlr particalar mixture.  The students
coal+ in a voncrete mimer and finaliv placed the batched
Jiarweter con rete molda.  The moids were left to harden
Lrmpressive strength threo weeks hence.

-
3}
v
)
3
)
"
r
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.
essicn 4 was an lotr-ducters sessionTia which the [nstr.actor reviewed
. : :

scme 0l e mtesrvel T S eryinecering actizitics that the students had s 0

ohiladeiphiin Interna ~al Airnot and Jte Temple University (ampu

SHE DAST LIvere? wWeuR s, .

R J
et ure T RSt
.
Sogiemm Dowas 3 LeltuTer meresd . e instructor ol.ctissed varicus

e cmamomt onoore 3 Tiell oerniTer i v el lead inte work cpportunities
LTosuTuRIge. prered vari e twpes of surveving, the
-3s-c gmien soncir e el ot e dinstruments e-ed by osurve ors



Ueronstration of Survevia, Equipment

4
Sessicn I war a demonstration session in which the level, Philadelphia
rod and transit were discusscd in detail as to how each piece of equipment
operated and whal measurements could be observed with the equipment.

Field Laboratourv Problem

«

Session 4 was a field latoratorw. Three instructors layved out
surveving problems on a campus mall. Problem 1 was to use the level and
the Philadelphia rod to me:sure differences in elevations of several points
located in rhe mall. Problem 2 was to use the transit, a 100 foot tape
and the "hilacelphia rod to measure distances, horizontal angles and
vertical angles. Problem 3 was tc use the elctronic measuring device

\\\ to determine horizontal distances to various points in the mall. The
- students were divided into three groups of 5 :tudents each. Each group

) .performed eagh problem. 7The students rotated duties associated with.
- edch problem%&o that exposure to the over-all scope of the problem was

obtained.
bl

Lecture on Envirconmental Fnginéering

Session 5 wis a lectur: session in which outside speakers frgm the
Environmental Protection Age: :w discussed the areas of air pollution,
water treatment, and solid waste cispesal.

Computations

Session 6 was a computation po:i ud. The data of the surveying problems
were summarized and given to the students. The students appfied the data
to trigonometric relationships that the instructog showed on the background
in order to obtain elevations, horisontal distances and vertical distances
such as the height of a classroor huilding adjacent to the mall. :

Labbratory

Session 7 was a laboratory session in which the students crushed the
concrete cvlinders they had previouslv 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 had achieved was
discussed. The results indicated excellent -nality control. .

‘..
film

Session 8 was a film session in which ghe work done by a civil engineer
was summarized ir a film entitled "The Invisible E".

: "%
F. FOLLOW-UP SESSTONS 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 werce condicted to keep in personal touch with these students and to
provide’ some activities to motivate them and keep their interests viable in the
figld of engineering technoiogy.

O )
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1. Velicw-up orogram Feorvary 1, 187~

v S PP o
{he follow-up progran in February orphasized CiviD dmgineering,
t 5 attended and the one student missing wis uniible
! o>

v

.oovr. F.olL Stone and Protesser Jheodore Creen

The woTasnop fnvelved Uhe stud
t

oo inte making and testing wooden heams
and Columns o JIfferenl (reoss-s !

[
tena! contiyurations and different methods

't
[aa)
(e

20 conn ¢ pieces o U®Jeanms and sclumns topether.  The cross-
sectivnal configuratiocns were seiid rectanple, wide rlange and tox shapes

¢ metnods dsed U sectre the nieces tovetier were S ominute setting oxpoxy
slue, mails; and nails and glue.  fhe assembling toc. approximately 2 hours,

Lfter L0C meThors were consiructed, the strdents Were then taken Lo
the materials festine laboratorv. Do the laboratory, the heams ani columns
were loaded to failure and ecach stucent recorded the failure lead as indicated
on the icad dial of the testing machine,  Ghe resultg of the testing showed
she students the ellecs 0f cress-oecticnns: wenfiguerations on the stiftness
and lead carrving capacity of heams and coiunns of the same lenpth and type
esting tocys apyroxinately l nour. A summarey

~~

loading condition, The

+
the results was presented by Protesser i, Creen.

[OXNN]
4 orh

- U

cllow-up progran April 24, 1976

27)

This foliow-up ses ‘on stressec the arva of Mechanical Enyinecving
“echnologw. Twelve students were in attendance at this sessien.  tne
student was 1!l and the others had other cormitments and were unable to
. se present. FProfessor A, 7. CJreenspan and Professor Harry Pfeifer wore the

- idstructors conducting this sess on.

Mr. F. S. Woerth was introduced by Mr. ¢reenspan to the sroup. He
explained the procedures for the students to follow at their respective
“igh schools with their Luldance Counsclors and Advisers with reference to
suimer emplovment and the summer schedule of activities for the group. Mr.
Greenspan then pave dircction: heut the workshop procedu.es. The students
then reassembled in Poom 401 wiee the drawiny boards and drafting machines
were set up.

'

The first assignment was a cheoice of one of the exercisep utilizing
the straipht edge, scale, triangles and compass. Before the Students
started one of the problems, they were yiven a demonstration on how to properly
sharpen and identifv the variousdpencils and 'leads for the compass. Mr.
Pfeffer was the instructor at this peint.

. ,

The use of the trianrles, scale and compass were reviewed by Mr. Pfeffer.
While the students were drawing a preblem, Mr. oreenspan and Mr. Pfeffer
circulated amony the tables -ving individualiced assistance. Most of the
students were interested in their projects and those who were not particularly
enthusiastic about drawing, nad never had dany tvoe of mechanical drawing
exposure p:=viously. After about one hour of this introductory practice
the second project was explained. A telephene dial was shown as an example
ST the tupe of oreduct thar was fmportant in our lives., Mr. Pfeffer distri-

buted the ln;trULL pn sheet and a drawing ¢f a telephene dial plate. The

~
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todincivee dimensions n o thelr drawings.  Uoos profedt was completed on
the tracing paper. Most of the drawinus were of good quality and surpri-
sinpglv 2 Jew studenls were able to complete their dravings befere the

end ol the perici,

Jenjamin Budliew, of the Mathematics Difice of the Scheool District

lphia was responsible to visit all the students at their local
inyg the academic wear. His repoert, riled at the end of

the academiv vear 1973-76 was as follcws:

ademic wvear [ visited the various schocls or the students
NOLooY SUMMER PROCKRAN to follow up on thelr propress.

[ feel this to be an extremely important tunction because it helps to
tiv in the students' summer experiences with their overall academic pursuits

I oralked with the student’s counselor~', math andfor science teachers
\ to inferm them of the students invelved in the Temple Program. In some
instances the teachers werc not awaresot the pronram or the students par-
ticipatica, In toe many casés the stodents were not singled out for their
summer aCCO“p’is“*cnt‘ Therefore it is mv ainm to make these students
/«xlsxble but to identif= the students to the schools that they have been
pargicipants.

.

veeping the teachers and counselors irnformed of the students participation

is ocasicallv =mv objective hux I7ve talked to some of the students' parents
as well. Parerta) involvement is an invaluable dimension in the suc “ess of

v Progrin.

5 T tie students on a one to one basis 1 found them to be

iv enthusiastic.  one student wds 50 inpressed with the program that he
isited his former school and thanked his teacher personally for recommending
im ror the pregranm.

Seme of the general comments of the students were as following:
... thevw all enjoved manipulating the equipnent, actually working on the
garious machkines was best... testing and watching the experiments... all
the teachers were responsive and sensitive and left great impressions
... {the Civii Sucineering lectures thev felt were a wee bit longz)...
the Biomedicai oxperiences and their opportunity te dissect, ranted high among
their numerous experiences,

Cenerallv it was telt that mest of the students could profit more if
therv were mathematics classes which had mere application of engineering concepts
involved in the dailw lessons. This concern has been acknowledged and is

presentiy belng res olved.

In conclusicn I fee! that the program has left a tremencously positive
fmoact on o tihe stodent o, atteading daily Ilk\v\ on a college campus, enjoy-
ing the opportunity of learning rirst hand gny'nccrxnr concepts all blended

to excite, impress and motivate them to continue their education with a
possible career in "ngineering as their goal.

Ly

O

ERIC -5 2y

Aruitoxt provided by Eic:



S L tie
ey S Vet e ol et v S :
LTl Tl Wl SoeTCles Wele ceniacloed DY o The rolLiepd of INPIneering

Ceeroinator o tadustrial Relaticns e obtain jobs for the

)

J.

-
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= Uhiilade Yilectrie - Lo Rowe

9. 18 - il
L LLMo— :
i1, Naval Center = Jerl derman
12, Naval Shin rogineerine enter - Odella King
L. Robm oo oHaas - Jave ceisel
1L 1.5, sSteel - Al }\_‘}'Cl‘
15, Neigiberhood Youth Cerps - wWillie Maddox Jr.
Lo, Neighborhood Youth Corps - [fimes Barner

. Budd Cempanv - Louise Jerwias

. Sperrv-Univac - Charles Sigx

Negro Trade Unien Leadership Councii - Robert Robinson
. . Buman Resource evelupment lustitute - Ben Stahl
atlantic Richficld (. = Mike Vercillo

Bell Telephone Co. of Pa. - Nick williams

Boein:y Vertol - Tom Warren

OO U~ D

o b

[N
.

-

FMC _crpc vation - oagmes Raan

T

tcott Paper - Frnest WiTliams Jr.

sun Jempany - lar! Pearce

ve-tinghouse Corporation - Perry.-watkins

Citw of Philadeiphia - tmilv Clark & Charles Therpe
Philadelphia Urban League - Fobert Shannon

NAACY - Leroy Green

Nerox Corporation - iFrank Search

lrited ingincers - Marty [aistowska
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I. SUMMER WORE EXPERLENCE NSF CROUP 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 Lhcic_asgighaéﬁts. One of them was recently
~arried and requested a summer leave of absence while the other went south
to visit her Grandmother for the summer period.

')
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tollowing is 3 lis
were assicsned tor
. v e e
WAME OF STUDINT

Trajan davis
Alice Dove
Jacqueline Fgerton
stiawn Merke
Vanessa Mitchell
Anita Parker
Denise Powers
Tony Wilkerson
Judv Williams
Wendell Williams
Jonathan Windsor

crganization e

SUMDer Wors experience.

dnd e

SPONSORING ORGANTZATION

Philadelphia Naval Base - bngry.
Philadelphia Electric Company
Summer Leave of Absence

tencral Electric Company

Bell Telephcne Company
Philadelphia Naval Base - Engry.
IBM Corporation

Ptiiladelphia Naval Base

Rohm & Haas Co.

Philadelphia Naval Base - Engrg.
IEM Corporation

Atlanric Richfield Co.

Summer Leave of Absence
General Electric Company
City of Philacelphia - Engrg.

Dept,

Dept.

Dept.

Dept.

- On the job visits were made to all industrial firms and governmental
All participants were doing very well and the comments by the
emplovers indicated that they were well satisfied with these NSF I students,

agencies.

INDUSTRYT EVALUATION CRITICUE

On October 23,

1976, Mr.

"

Relations met with grecups NSF
agreed that their summer worx experiences were most valuable which contributed
greatly to their desire to select enygineering as a career.

F. Stanton woerth,
to discuss tteir summer work experiences.

Industrial
All

the Coordinator of

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

pleased with their summer work experiences position.

Those who were not paid

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

out in industry.

while thev were not compensated for their services, they

all felt that the experience gained contributed greatly to their background
in engincering.

SUMMER WORK EXPERIENCES NSF GROUP 1T

lis.
11.
12.
13.
14.

15.

NAME OF STUDENT

Darrvl Barber
Keith Erennan
bonna Burch

Juliet Cante-
Iraian

Slice

Navis
'.»‘)'."'

Jacqueline Fperton

Shawn Merke
tanesay itohe
anita Parwker
enise Powers

Tony Wilkerson
Judy Williams
wendell Williams
Jonathan windsor

(Summer 1977)

SPONSORING ORCGANIZATION

“..ral Ship Engineering Center
Philalelphia Electric
l.eave «f Abscence
Gieneral biectric

¥ell Telepiione of Pa.
waval Ship bEagineering
IBM

Naval Ship Enyineering
Pohm & Haas

vaval thip Engineering
[BM
lLeave of
Leave of
General Electric
City of Philadelphia

Center

Center

Center

Absence
Ahsence
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S CROLE D (Sunmer 1973)

COLLE. 8

The first NSF Career workshop Croun which started in the Scrmer of 1975

cempleted nicn =&l in 1977, According to our oripinal preopesal, we were
not obligated to cbtain summer wora experiences atter graduation. However,
we were verv fortunate tc place .everal of these students in paying positions.

A list of these students and the company wiich emploved them is noted below:

NAME OF STUDENT

Darrv] Barber
Zeith 3rennan
Juliet Cantey
Trajan Davis

P SERUVRE SIS S

5. Alice Dove

n, Jacqueline Egerton
7. Shawn Merke

8. Anita Parker

9. Judy wWilliams

10. Wendeil Williams

SPONSORING OF JANIZATION

Philadelphia Naval Base - kEngrg. Dept.
Jitv of Philadelphia - Streets Dept.
General glectric Company

‘Part Tirme Job

st. Christopher's Hospital
Philadelphia Naval Base - Engrg. Dept.
Philadelphia Naval Base - Engrg. Dept.
Philadelphia Naval Base - Engrg. Dept.
Citv of Philadelphia - Streets Dept.
Ceneral Electric Company

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

emplovment from other sources.
She wants to concentrate on summer school course work while

job this summer.

Vanessa Mitchell did not prefer to take a

Torn+ ““ilkerson decided to enter the militarwv service.

1. SUMMARY OF %ST I COLLEGL PLANS (fxperimental Group)

Name

1. wendell Williams
2. Jonathan Windsor
J. Alice Dove

Judy Williams
Juliet Cantey
Keith Brennan
Shawn Merke

8. Vanessa Mitchell
9. Trajan Davis

10. Darryl Barber
11. Donna Thompson
12, Denise Powers
13. Jacqueline Egerton
4. Anita Parker

15. Tony Wiikerson

~1 U e

College or University Program of Studv

tlectrical Engineering
Mechanical Engineering
Electrical Engineering
Electrical Engineering
Electrical Engineering
Civil Engineering,
Civil Engineering
Electrical Engineering
Pre-Medical

Medical Technology
Nursing

Electrical Engineering
Biomedical Engineering

University of Penna.

Temple University

Drexel University

Villanova University
teneral Motors Institute
Penn State University
Lehigh University

Temple University (Spr'79)
University of Indiana (Pa.)
Gwynedd Mercy College
Philadelphia Community Coll.
Postpone 1 year

Postpone 1 year

Married - No plans
Military Service

- 24 -



SUMVARY OF NSF 1 ¢ oOLLEGE DLANS (Control vroup)

Naxze College or University Frogram of Study

1. Larrevy Holland Villanova University Fngineering

2, Warner Wheeler Bucknell University Electrical Engineering
3. Anthoav Amour Drexel University Business Administration
4. Robert Beckett Pierce Jr. Clollege Accounting

5. Cy¥nthia Dunlap West Chester State Math Education

. Rhounda Greggs Swartnhmore Ccllege Biologyv

7. Hawvwood LaBoo Swarthmore (College Pre-Medical

8. Darryl Marshall North Carolina Central Accounting

9. Leonard Scott Lock Haven State Computer Science
16. Michael Simmons Drexel University Business Administration
11, Darrin Nelson . Postpone 1 vear Law
12, Lawrence Emergy ) Working Auto Mechanic
i3, Keith Hutchinson Working No Choice
14, James Brown Military Service
15, Lawrence Mason Military Service

A review of the data on the NSF 1 group revealed that our project
seems to have accomplished its prime objective which is to encourage minority
students to enroll in various engineeriny 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 whe was planning to enroll in engineering in September 1979
decided to marry. t(me other individual went into the military service. Thus
of the original {ifteen 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.

Q ‘.
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NSF oGrOUP T

A, BECRUITVENT OF 1976 SUIMEY CAERLR WORKSHOP CXelP (NsSE diroup )

~J

Yecruitment of the 197¢ Summer Career Workshop Group began in the Fall
d

cf 1974, My, Irvin Schwairts, Assistant Directer of Mathematics and Mr. Benjanin
cedlev, Assistant Director of “ithematics, of tihe School District of Philadelphia
were the prinipal recruiters. The students from the foilowing Jr. High Schools
were cunsidered for acceptance in the pregran. i

1. Barratt Jr. High School

2. Bartlett Jr. High Schoo!

3. Beeber Jr. High Sche

4.

Penn Treaty Jr. iy Sctool

. Stoddart-Fleisher _r. tiish School
. Sulzberger Jr. b.;h Schonl

. Wanamaker .r. Hiph School

!

-~

\
A

Fortv-six applications were received for admissicn to the 1976 Summer Career
workshop program. These students were highly recommended by their respective
mathematics,’science, or guidance counselors as having real potential to succeed in
engineering technology.

B. SELECTION OF STUDENTS

The <6 students whe applied tor admission were tested on March 6, 1976. The
testing program was administered under the supervision of Dr. James P. Smith, Jr.,
our chietf ccunselor psychclogist.

It became evigent fr~m the small proup tested and the results of the actual
testing that the procedures used for selecting the students in 1975 were not
appropriate for use in 197¢. 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 educaticnal background. However, on interv.ewing these
students, it was felt that chey did have some potential to succeed in the program.
In light ¢f 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 abilitv, 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
54.24.

This 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. -

O
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Se tolliwin, tiiteen students were selected frem the toral wroup tosted
=o -articipate in the experizental Jraup fur the Summer Career Worxshop which
Segan on Julv A, 1970 and continued throush Auyust 12, 1976,

Barratt Jr. Bipn Nvora Me rimmon
/ .
Sartlert r. High Aretha. M. Johnson

Larry rhomas

Beeber Jr. High Michele Urump
Penn Treaty Jr. High Brenda Lee
craverling M. ‘eChee
. ubin Ric:
wanazker Jr. iligh Francheska P. Hamilton

Michael A. ennings
Ronald K. Jonnson
April C. Myers

Leah M. Oles

Gail E. Russell
Thelodis A. Strickland

Sulzterger Jr. High Anthony T. Thomas

The following is a list of fifteen students whe were selected as a control
grou; for the Summer {areer Workshep of 1976.

Barratt Jr. High . ebra L. Purncll
Bartlett Jr. High , Guy F. Anderson
Gerald D. David
- Theresa A. Lee

.- . Louis G. DiTullio
Beeber Jr. High Geraldine Brown
Ernest J. (Cconey
Joseph Adams

J

Penn Treaty Jr. ligh Dawn P. Cage
Cuillermo Ocasio

Stoddart-Fleisher Jr. High Tarm+ Rayford
Caroi Williams

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

wanararer Jr. High Wavne (1. Creene

Qo ‘ B
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CHEDULE uF DAILY ACTIVITIES

The following 1s a dailv schedule of the activit._s of the 1976 Summer
Career Workshep Prownram.

1st WEEK
A —
1. July 6, 1676 )
P .
a. 8:13 A.M. - all s:zudents will report promptly to Room 304-Staufrer
y Hall (Southeast Coracr Broad o Columbia Ave.) feor initial meeting.
b. 8:30 A.M. - 12:30 P.M. - Daily session on Ceneral Enginecring information

and Mechanical Engineering Technology area.

¢. 12:30.P.M. - Lunch - Temple University - Student Activities (enter
d. 1:30 P.M. - .Dismissal to go heme or Physical Education Activities.

2. Julv 7 & 84
a. 3:30 A.M. - 12:30 .M. - Repert to Reom 404, Stauffer Hall. Daily

sessions on Mechanical Engineering Techrology.
b. 12:30 P.M. - Lunch - Temple University - Student Activities Center
‘ ¢. 1:30 P.M. - Dismissal to go home eor Phvsical Fducation Activities, -
2nd WEEK
1. July 12, 13, 14 "

a. 8:30 A.M. - 12:30 P.¥. %7 All students must report to Room 507, Stauffer
Hall, Daily sessicns in Electrical Engineering Technology.

h. 12:30 P.M. - Lunch - lemple Univegsity - Student Activities Center
2esdy S e

c. l:su P.M. - Dismissal to go home or Physi-al Education Activity

2. July 15 -

N
a. B8:30 A.M. - Report to Rroom 404, Stauffer Hall. Tour of Sperry - Rand.

# b. *12:30 P.M. - Lunch - Temple University - Student Activities Center
4
c. 1:30 .M. - Dismissal to go home or Physical Education Activity
R
(R Y

O
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b.

Jrd WEEK

a. 8:3) A.M. - 12:30 P.M, - Report to Rcom 404, Stautfer Hall.
N " e - T . -
Daily sessions on Civil kngineering/Construction Technology.

b. .2:30 P.M. - Lunch at Temple Universit. - Student Activities Center

-

c. 1:30 P.M. - Dism:issal to go home oL Physical Education Activities.

July 22 -

i S

a. 8:30 2.M. - Report to Room 404, Stauffer Hall. Tour of Philadelphia
International Afrport. -

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

[}
.

1:30 P.M. - Dismissal to go home or Physical Education Activity
L 4

4th WEEK

Julv 26, 27, 28

a. 8:30 A.M. - 12:30 P.M. - Report to Roum -0%4, Stauffer Hall or other
room to be announced. Dailw 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

L

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

S5th WEEK

August 2, 3, &

8:30 A.M. - 12:30 P.M. - Report to Room 507, Stauffer Hall
Daily Sessions in Electrical Engineering Technology.

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

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

\
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<. August 5

a. 8:30 A.M. - 12:30 .M. - Report to Hocw 404, Stautfer Hall.
Tour of Emergency Care Research In.titute.

5. 12:30 P.M. - Lumch a7 Temple University - Student Activities Center i
!
c. 1:30 P.M. - Dismissal to go home or Physical Fducation Activity
‘ )
~ 6th WEEX

gustNg, 10, 11
A\

1y .
a. 5:30 A.M. - 12:30 P.M. - Report to Roeem 404, Stauffer Hall.
Tour of Ambler water Treatment Plant. :

)

e

=
]

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.

d. 3:30 P.M. - Dismissal.

WORKSHOP SESSIONS

1.MECHANICAL ENGINEERING TECHN LOGY SESSLONS -

The field of mechanical engineering and its challenges relating to areas
of transportation, power and communicatinn were explored. Discussions were
held regarding Buckminster culler'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 find solutions to such problen's as waste and pollution.

The studerts were given a cursory trip through the power, {luid and

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

work which were to follow. Most of the students observed equipment which
they had never seen before. )
- . y
(a.) Drawing session: Students were introduced to drafting 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 ac BTU apd horsepower were explained.
Fuels and thei. ¢onversion were’broadly disdusged. Current energy sources
and their associated problems were coxamined. !oteqtial new sources of
energy was a topic of lively discussiou for the students.



Iy ¥4

(I R - N . )
(<) -Z TVoTilm 2l the Serles was presented
and students te consider:  What dan L Dol”
(. In presenting the leoture on ''Fugineering - & Future - A Professiorn”
She varlous :¢;¢;orius cloenginecring were explered natelv:  svstems,
sales, and operating engzineers. & triet description of each engineer's

b ’ i

responsibilities and tis ed. iticnal background requirements was given.

Much student int.rest was shewn and scme students even expressed their
olce of categsory in which they would like to serve  an effort was

~ade to hevse the students add new words to their vocabulary. This session

closed with a discussion of the dav's prograr.

(e.) Nuzmerical toentrol: History of me_hanization, autormation and automatic
tr theorv as they relate to manufacturing were presented: Machine

rations - rmetal remeval through basic machine methods were

d. Iaterest in the use of comput 'rs to produce the six-track

t 1s fed into the machines was generated.

(f.) Power Lab Demcnstration: The PV diagrams for the Otto and Diesel\z§tdcs
were presented andé their orgguization was related more to the scientific
or phvsics related branch orfvergineering than to the design phase. The
basic engine designs were discussed. The student related especially

ell to the functional horsepower four cycle paseline engines because of
its transparent cylincder. Both engines were run and horsepower determina-
rions were made as well as fuel burning characteristics observed,

(g.7 Guest 3Speakers - Hudson Engineers: The students were fascinated by the
pictures and lecture presented by the men from this consulting firm. The
sroposed off-shore ports was cspecially interesting. A brief presentation
was also mace regarding transportation equipment and bridges. ’

. )

(g.) Mechanical Lab Demonstration: Much ol the equipment in the Fluids Lab
and in the VMechanical Lat were demonstrated with considerable hands-on
experienJe for the students. Thewv operated the controls, cpened and
c.osed valves, made weighings and readings, caiculated data and results
ard gained familiarity with fluid experimentation and applica:ions, mechanical
sesting of steel and cther metals and hardness determinations through three
tvpes af testers. :

(1.) Fluid Lab Demoustration: Demonstrations rnlatlng to fluid statics and
dvnamics were presented. & pressure measuring device was used to ‘calibrate
a Bourbon guayge. A demonstraticn using the Venturi meter was also presented

and Jiscussions involvine its use were held. The equipment was used by
the students and thev expressed much interest in the experiments.

(i.) Temple lLibraries: The studenrs were presented the workings and intricacies
of the Ccllege of Engineeriy Technology Livbrary and Palev Library through
;uided tours by the libracians. Much interest was shown in the uvse of the
microfiche in lecatine inrurmation.

ERIC 2
B i w
WJ:EEE



O

ERIC

Aruitoxt provided by Eic:

¥,
9}
1]

xcellent presentations were made by a

al engineer ccncerning radﬁ%s used in the

se cdes:gned and built for the lunar trips

se proposed for the space shuttle Trogran. Phased array radars

f0.lowec bw a role plaviny between the engineers regarding
ed horn in order to make it weipgh less. Other subjects

Ats 4and renumeration of engineers were presented.

—~~
()
.
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Tilm Strip - Mechanical Engineering: This film strip describes t:
opportunities and fields open to the nechanical engineering gra:duate.
Tr stresses the civersiftcaticn of the profession and expounds the
ch nges. It alsc illustrates the relationships of the mechanical
el erigg technologists with other types of technology.

1
-
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a
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=.) Y“echanical Drawing: During this second drawing session the students
applied the principles Iecarned in seusion ore to practice with use of
instruments, duplicating peomctric figures with parallel rule, triangles,
scele and protractor.

(n.) "Field Trip to "Second Sun": The trip to the nuclear presentation aboard
the ship "Second Sun" was the high point of the two weeks with the Mech-
anical Departmen;. An appropriate film relating -~ cur Bicentennial Year
was seen showing cur progress especially regardir: .« dee of power which
were used. One other of the many demonstraticn: i -:ides was the slides
showing the froposed floating nuclear power station:.

A more detailed account cof what was seen and demorsi-ated i< covered

by the brochures published by the Public Service Efelt ‘¢ 2nd Cas Co.
of Yew Jersey. ‘

2. ELECTRICAL ENGINEERINS TECHNOLOGY SESSIONS

(a.) A lecture demcnstration format was »mploved r¢ acquaint these students
tc the rultiphasic aspects of the discipline of alectrical engineering
technology. In particular, the basic concepts of electrical circuit
theory and electrical energy tlow were illustrated through the develop-
cent of the circuit concept’ of the first week's meetings.

(b.) Basie 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 laboratorv experimentation anc 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 experf;
=ent concerning capacitors and inductors in an alternating current system.

‘c.) The first week's activity was culminated bv an educational and stimulating
field .trip to the Univac Corporation whercin the lectures and demonstra-
tions in the classroom were brought to a living perspective by a thorough
cour of the.rn:ineerin and ranufacturirg . ilities of this int. rnational
computer corpbration. :



3.

(d.)

v

(e.)

(f.)

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

‘ labcratory 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.*lp addition, a
special session on electronic computers was preqentedISUCh that the
students could appreciate the miniaturization and compactngss 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 submitting the
program and observing the computer to solve the problem and print the
results.

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.

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.

CIVIL ENGINEERING TECHNOLOGY SESSIONS

(a.)

(b.)

(c.)

The civil engineering portion of the National Science Foundaticn Career
Workshop for the Surmer 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.

The first week began with a slide presentation which showed the uses of
concrete as a structural materfal. The slides showed the forming of
cast-in-place members, precast members, prestressed members, and special
surface contouring with concrete. Xext, the students were introduced

to the basic ingredients of concrete, namely: portland cement, water,
sand, gravel, and alir.

Properties of the sand and gravel, which were necessary to design a
concrete mixture;\yere measured in the laboratory by thg\;;udents. The
students performed a sieve analysis test on the sand and avel to
cetermine the fineness modulus and maximur size of the aggregate. They
also performed specific gravity tests and absorption tests on the aggregate.
~he results of the tests were summarized and the resulting values were used
by the studeats to derermine the weiphts of the ingredients to D'e used in

a concrete mixture.

‘]1‘



(d.) At the next class meeting the students went into the concrete laboratory
and prepared their concrete mixture using tiic 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 they were crushed in the festing
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 field problems. Stations
were set up on the campus and the students made angle measurements and
distance measOrements 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 studied 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 obtserved 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-LP SESSIONS FOR 1976 WORKSHOP GROUP

Two groups were scheduled for follow-up programs in February and April
of 1977. These sessiors were design&d 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
bufldings were shut down during this period. To save energy, the
College of Engincering Technclc,y was closed on the weekends until the
warmer weather prevailed.
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(b.)

(c.)

(d.)

-~

Follow-up Session - April 16, 197/

The follow-up session scl.rduled for tha two proups in April was

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

students conduct hands-on laboratorv experiments in civil and

mechanical ~rgincering concepts. 0f the thirty students involved,

only fourteen actually attended. The large number of students

absent was a result of the 5FPTA 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 bv the transportation strike. .

Follow-up Session - F.bruary 17, 1979

This was a follow-up session for both NSF Il & Ill Groups. The material
to be covered was concerned with laboratory equipment ahd procedures
utilized in Mechanical Engineering. In the first part of the session,
the students were instructed on simple measuring techniques. They were
then given the opportunity to practice individually using micrometers

in which they took and recorded readings 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 1lb., Tinius Olsen tester using a standard

!, inch round specimen. Different properties were investigated. These
included tensile strength, elongation, reduction of area, yield strength,
and fracture point.

~

Follow-up Session - April 21, 1479

Follow-up sessions were conducted on April 21, 1979 for NSF Groups
1T & III.

The students in NSF Group Il who were scheduled to graduate from high
school in June 1979 met with Theodore P. Vassallo. This session was
devoted to the college plans cf 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 surmer 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 I[17 met with F. S. Woerth, our Coordinator of
Industrial Relations. Treiiminary infermation 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
+hat we would te 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 I1T group appeared to be excellent
at the time. Atterdance at both these sessions was excellent. Students
wire either present at the group meet ng o Jere personal.- contactesl.

tjd
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The civil }ngineering 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 stydents the mechanical behavior of construction materials and the

behavior of structural members under various loading conditions.

After the

films were shown, Dr. Stcne lectured to the students about moment of inertia of
cross sectional areas and showed how this property of the area was computed 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 were loaded to failure.

Before the load was applied, Dr.

Stone lead the students through a theoretical analvsis 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 bv the

testing machine correlated well with the theoretical predictions.

HICH SCHOOL PARTICIPAT:ON (Phase IT)

—

Mr. Benjamin Dudley, of the Mathematics 0ffice, School District of Philadelphia

visited each student in this group at their local high schools during the academic
Mr. Dudley has made one visit at this time and has reported no serious
He reported no serious problems with the students in NSF Groups 1 & II.

year.
problems.

SUMMER EXPERIENCE POSITIONS FOR NSF GROUP I1 (Surmer 1977)

All of éhe students in the 1976 Career Workshop were assigned to various

positions with industry, government agencies, or on campus positions.
did not provide any compensation but they did

each student involved.

Some jobs
supply carfare and lunch money to

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

cally as the first group.

school work during the Academic Year 1976-77.

This was apparent in their testing results and in their

Two students did not achieve

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

1. S5SUMMER WORK EXPERIENCE NSF GROUP 11 (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 McCrimmon

A. frayerling Mcihee
9. April Myers

10. Leah Oles

11, ?Puben Rios

12, nail Russell

13. ihelodis Stricklard
i4. Anthony Thomas
15. Larry Thomas

.

‘e

..[‘0—

SPONSORING ORGANIZATION

’
{

Summer Leave of Absence

Summer Leave of Absence

College of Engineering Tech - Engrg.
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

vedical Leave of Absence

Summer Leave c{ Absence
Philadelphia Electric Company

City of Phila. - Engrg. Dept.
College of Engineering Tech - Engrg.

Dept.

Dept
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Micnelle Crump took a summer leave f absence to obtain a paving
iob because of familyv fardsnips. Francheska Hawilton could not participate
because of a babv sitter problem. Ronald Johnsen went to Alabama to visit
with his Crandrotiier. Ruben Rios took a medical leave of absence.

on cetober 1, 197, Mr. F.oStanton voerth fond critique session with
this group in their summer wWork experieaces.

While none of these students in tiis group had jobe which paid a stipend,
thev felt that their experience was lmpertant to ther in levelopingy a better

understanding of enginecerin, in acticn.

Some of these students received carfare and lunch money from a special
grant provided by the IBY Corporation.

SUMMER WORE LEPLUIENCL NSF . 7P 11 (oumrer 19785)

SAHE OF sTUDENT SPONSORLING nRGANIZATTﬁN
1. Michelle Crurp 1EM Corporation
2. Franchreska Hamilton Temy le University
3. Michtael Jennings City of Philadelphia - Streets Dept.
4. Aretha Johnson Rehm & Haas Corporation
5. Ronald .Johnsen Philadelphia Naval Base - Engrg. Dept.
f. Brenda Lee Lity of Phil~delphia - Streets Dept.
7. Nvoka McCrimmen Philadelphia Naval Base - Switch Board
5. Grayegling McGhee ity of Philadelphia - Streets Dept.
§. April Myers [BM Corporation
10. Leah Oles surner lLeave of Absence
11. Ruben Rios ity of Philadelphia - Streets Dept.
12. Cail Russell vecreation Center - Counselor
13. Thelodis Stricrland philadelphia Naval Base - Engrg. Dept.
14. Anthony Thomas Site of Phila. - Streets Dept.
15. Larry Thomas itv of Philadelphia - Streets Dept.

SUMMEK WORK EXPERIENCE NSF o=oUP 11 (summer 1979)

NAM. COF STULENT SPONSORING ORGANIZATION
1. Micheile crump 40T 10 Summer program - Drexel U.
2. Francheska Hamilten 'cal GCarment Manufacturing Co.
3, “ichae¥ Jennings %o Request for Employment
4. Aretha Johnson Pre-Ccllege Program - West Chester
3. Ronalcd Johnson “ilitarw Servi-e
&. Brencda Lee 1k

philadelphia Naval Base
o request for emplovment

7. hyoka Melrimmun
A. Crayeriing lcihes

9. Aprii Myers Summer Schonl & Part Time Job - U.of
1. Leanh "les Summer Prep Program
1l. vuben ®ins o Assignment
1o, Gail Pussell pre-College Program - West Chester
Li. Trelccaw Drrioelan: ‘umrer Prep Program
i-. Anrthcny Thomas Jemple Yini-Workshop
15. Larry Theomas philadelphia Naval Ease
A
. )

Pa.



H., CULLEGE PLANS

1. SUMMARY OF NSE 11 COLLECE PLANS ( EXPLRITIENTAL

GROUP)
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10.
11.
12.
13.
14,

NAME

Michelle Crump
Brenda Lee

April Myers

(tail Russell
Thelodis Strickland
Larry Thomas

Ruben Rios
Graverling McGhee
Nyoka McCrimmon
Aretha Johnson

Leah Oles

Michael Jennings
Anthony Thomas
Francheska Hamilton
Ronald Johnson

PROGRAM

Engineering
Engineering
Engineering
Education(Computer)
Engineering
Engineering
Enginecring
Engineering
Engireering

COLLEGE

Drexel University

Penn State

Temple University

West Chester State
Temple University

Temple University

Phila. Community College
Phila. Community College
Phils. Community College

Education(Math Teacher) Wext Chester State
Fducation (Undeclared) Ind. - University of Penna.

Engineerinyg
Engineering
Fngineering
Engineering

2. SUMMARY OF NSF COLLEGE PLANS (CONTROL GROLP)
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NAME

s

Joseph Adams
Debra Purnell
Tammy Rayford
Wayne G. Greene
Carole A. Phiilips
Dawn P. Gage

Guy F. Anderson
Theresa A. Lee -
Guillermo Ocasio
Louis Ditullio
Geraldine Brown
Ernest J. Coney
Gerald D. Davis
Carol Willlams
Ervick T. Daniels

PROGRAM

Engineering

Next Year (Work)

Next Year (Work)

Next Year (Married) (Work)
Military Service - First

COLLEGE

J.C. Smith University

Engineering Technician Temple University

Nursing

Business Administration

Computer Science
Engineering

Work

Work
Hairdressing
Work

Work

Military Service

Will not graduate H.S.

Community College - First
Morgan State

N. Carolina Agr. & Tech.

Next Year a possibility

Married

No Plans

No Decision

No Plans

No Plans

No Plans

this year

Will not graduate H.S. this year

Dropped out of schocl



Of the 15 _tudents in the Experimental Group, 1. 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
sollege 2 year program befure matriculating in an engineering scheol.
Three others worked one year and then began their engineering schooling
in the Fall of 1980. oOne 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 1980.

Uf the students participating in the NSF IT 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 pianned to seek employment and had no specific plans for
future education. OUne 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 111

A. SELECTIGN 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 supervised by Dr. James
P. Smith Jr., our Counseling Psychologist.

Of the 532 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
progranms: /“erbal Reasoning, Numerical Ability, Verbil Reasoning and Numerical
Ability (cdombined score), Abstract Reasoning, Mechanical Reasoning, and Space
Relatioscs. -Anv student who scored below the 50th percentile in four or more of
the six subtests was not considered to have successfully completed the DAT.

0f the top 30 students, 15 were randonly selected to be in the Experimental
Group and 15 in the Control <rcup by the Management Cormittee at tne meeting
on April 20, 1977.




The following 1s a list of the students selected in the Experimental
Croup for the 1977 Summer Career Workshop.

Masterman Jr. liigh Kimberlv Ardley

‘ Stanley Baines
Tracy Collins
Sandra Johns
Sabrina Lewis
Glenn 0. Wilson

shew Jr. High Cleveland A. Chavis

Sayre Jr. High Patricia M. Gentry
Helen P. Grayv
Herman E. Hall
Spencer E. Harrison

Sulzberger Jr. High Carla M. Johnson
University City High Sinoba McKelvey

Marc A. Turner .
Bartram High Zina “elson

The following students were selected to participate in the Control Group.
Bartram High Charles E. Mosby

Masterman Jr. High Gina L. Headerson
Amonja Jackson
Kerby C. Hunger
Blanche Phiilips
Elizabeth Sanders
Sharon L. Shepherd

Sayre Jr. High Clarence G. Agnew
George Perkins
Randall D. Sellers
Tarez E. Walden

Sulzberger Jr. High Bobhie V. Overton
University City High Damon Gaskins

Belinda Howard
Geraldine Supplee

——a




B. PARENT SIUDENT ORIENTATION

On Mav 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 attendfng.

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

a. 8:15 A.M. - All students will report promptly to Room 304, Stauffer
Hall (Southeast Corner Broad & Columbia Ave.) for initial meeting.

b. 8:30 A.M. - 12:30 P.M. - Daily session on General Engineering infor-
mation and Mcchanical Engineering Techumology area. Room ‘o 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 & 7

a. 8:30 A.M. - 12:30 P.M, - Report to Room 404, Stauffer Hall.or other
rooms to be announced. Daiiv sessions on Mechuanical Engineering
Technology.

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

(9]

1:30 P.M. ~ Dismissal to go hcme.

[
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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. 1:30 P.M. - Dismissal to go home.
2. July 14

a. 8:30 A.M. - Report to Poom 404, Stautter Hall. Tour of industrial
site to be anncunced.

b. 12:30 P.M. - Luncn - Templ2 University (SAC)

[

c. 1:30 P.M. - Lismissal 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 anrounced. Daily sessions on Civil Engineering/
Construction Technology.

%. 12:30 P.M. - Lunch at Temple University (SAC)

2. July 21

a. 8:30 A.M. - Report to Room 404, Stauffe: 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
foom to be announced. Daily sessions on Mechanical Engineering Technology.

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

c. 1:30 P.M. - Disrnissal to go home.

- L6 -
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July 28

a. B8:30 AM, - 12:30 P.M., - Report to Room 4U%4, 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.
| Sth WEEK
August 1, 2, 3
a. 8:30 A.M. - 12:30 P.M. - Report to Room 507, Stauffer Hall or

other room to be annournced. Daily sessions in Electrical
Engineering lechnology

b. 12:30 ®.M. - Lunch at Temple University
c. 1:30 P.M. - Dismissal to go home

August 4

a. B8:30 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
s
oth WEEK

August 8, 9, 10

a. 3:30 A.M. - 12:30 P.M. - Report to Room 404, Stauffer Hall or other
rooms to e announced. PDaily sessions in Civil Engineering/Construction
Technology. '

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

c. 1:30 p.M. - Dismissal to go hlome.

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 Tempie University

c. 2:00 P.M. - 3:30 P.M. - Report to Stauffer i#all, Roem 404,
5tuden? evaluations and follrv-up instructions.

d. 3:30 .M. - Dismissal to go home.

—



D. * WORESHOP SESSTONS = Ce ~ S
! . . N . /./—~ '

The fvllowin, is o Jetailed uuaL(l)'lOD ox the nglVI;lC ;>Qnggcted .

during the 1977 carcer worksihop sussivns. .
. ’. ' —— .
JOMECHANICAL ENGINEERING DECHNOLCCY SESSioN N

It was the object <t cur dcpartwent to net only 1ntroduce the students /q
to the engineering tiele, but to acquaint ther with the major problems of -
the times and establish for them the relationship of technology with these ‘é
problems. ! course, two oI thgse problems are eneryy and the environment.

Qur - progran was” therefore primarily based about theee, 4

The first class session was devoted to a talk by Professor Ridenour, pguest
lecturer, whe discussed solar enerpw. Beiny a timely topic, it aroused the
student's inferest and set the theme for sessions to follow.

Throughout the twe week pericd we di-plaved a series of films entitltled
"lt's Your Tura”. They explained how the vounger peneration must face out
technological problems in eneryyv, ecolopv, space and cornunications. All

films were well received by the students.

in addivion to our regular faculty, we had four puest lecturers from
industry. They were ifdward Hendler and Frank Slovic of Hudson L {ieers
who spoke on off shore ports. Rebert Mason and Larl Dixon of RCA discussed
communications during the moon mission. Steven Williamson of ARCO presented
a talk about Alaskan oil. And from the Budd Co., Dr. Thomas Ward introduced
the students to todav's transportation problems and possible solutions for
some of then. | P

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 vear students.

v
2. SLECTRICAL ENGINEERING TECHNOLOGY SESSIONE

A lecture demonstration format was emplcved to acquaint these students to
the multiphasic 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 developmeat of the circuit concept
in tﬁs first weeks' meetings.

El{lC - 4B -
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Basic Electricity, Simple Circuits and the Concept of Resistance and,
Alternating Current Circuits along with the Concepts of Inductance and “ap-
acitance were presented throurh lectures which were supplemented by hands-cn
laboratory experimentution and in depth participation by the experimental
group study body. TIhese luboratorv experiments included: " Threshold of
feeling demonstrations, electrical safety, electric power generation, and
energy dissipation demonstrations, 4an Ohms Law verification, a quiz gage
individual project experiment, 4 parallel circuit experiment, principles
of a cathode ray oscilloscope, and inductance and transformer experiment,

¢ and an experiment concerning capacitors and inductors in.an alternating
current system,

The first week's activit, was culminated by an educational-and »
stimulatiry tield 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 f{lm presentation of the engineering and manufacturing
facilities of this international computer corporation.

The sessions of the scecond week's presentation were directed toward
acquainting the eexperimental group with modern semi-conductec: electronic
devices and the use of these devices in modern day electronic systems.

In particular the group studied basic amplifiers and built thes * as lab-
oratory projects as part of radics, transmitters, burglar alarms, Morse
code oscillators and other meaningful projects that were included as
experiments in an Flectronic Fxperimenter'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 vacuum tube ancestors. A tour of the Temple
University Compuger (enter was conducted and the students were introduced
to computer programming and were tested in accordance with their skills in
engaging the computer in gamés. The students were instructed in writing an
elementary computer program and enjoved the experience nf using a teletype
writer in submitting the program and cbserving the computer to soive the
problem and print the results.

- Biomedical Enjineeriny Technolopy was covered through a stimulating
lecture hands-on experiment in which the students performed a physioclogy
experiment on the cardiac functiorn of 4 froy. The aniral 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 functicn, nervous system conduction were discussed
and {llustrated b demonstrations.

The second week was completed by a rewarding field trip to the Emergen~y
Ldare Research Institute, Blue Bell, Pa., a4 unique corporation which tests
biomedical engineering instruments, materials, and devices for hospitals
and the medical profession. There the students visualized the true inter-
‘acticn of the enginecrin; profession as an aid tc the practice of modern
nédicine.

Q -
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CIVIL ENGINEERING DECHLOLOCY 5751008

The civil ¢ngineerin, pertion of the weticnal Science Foundation Career
workshop for the Summer of 1397/ was conducted curing the weeks ot Julv 18th
ard Aucust 8th, 1977, The first ween was deveted te concrete as a construc-
tico materiar.  Cle sceond vees dealt with readanentals of osurveving, environ-

mental enyinecring principlos and ohvsical testing of concrete.

e first week besan with o wlide presentation whick showed the uses of
concrete as a structural material.  The slides showed the forming of cast-in
slace .embers, precast merlers, jrestresse ! vembers, and special surface

onteuring with concrete,  Next, the students were insroduced to the basic
ingredients of concrete, narelv: portland coment, water, sand, gravel, and
air. .

Proverties of the sand ,éa sravel, wii i were pecessary to design a
concrete mixture, were zed-ured in the laberatery by rthe students.  The
studens» ferformed 4 sieve analveers test en tie sand and gravel to deternine
cefens modul te dnd moxivam size of the agerepate. They also performed

fc crawity tests and absorption tests oa the gygrepate. The results
of the tests wer. stomarized and the resulting values were used by the
students to determit. e weishts =f tiv inpredients to be used im a concrete

mixiure.

Atjthe last class meeting of the Tirst week the «ludents went to the
concrete jdat.ratory and prepaved  Ceir conerete miviure using the weights of
materials whicn thev had previcuas!o caizuloted. 4 one cubic feoot batch’ of

!

concrete was prepared and placed ict. ¢ inch diameter standard concrete molds.
The molds were cured tor 21 davs at whicl tine thev were crushed in the testing

P

“aachine. The compressive strenpths chowed verw small variations for each of

the cylinders in a test sample. Thoe average compressive strength of a sample
also was in ciose agreement with the expected desion strength.

The surveving furdlanmentrnils were develoned throuph field problems. Stations
were set uD on the campis and the students made anple measurements and distance
measurerents with the transit and level. Xt the transit station the students
measured horizental

tal angles, yertical aniles and acrizontal distances using a
stadii red. At the level station tﬁc students measured vertical distances
on a rod Tro- .nich differences in v.ovations wire determined.

The tie.d data were sumrarized bv the instructor and the measurements

where applied to warious traisgular cenfijuraticns.  Enown and unknown distances

and angles were studfed Puoth stuleals and the UNFNOWIS were cbtained by

substitutiag information on . oropriate tri,enemetric relaticnship. The measured

+

angles and d.stances were tran iformed chroupl mathenatica] expressions to

meaningful measurements . at the studénts could ohserve put not readilv meicured

in the field.

The students were taren on two tours, cne to the “hiladelphia Internal
Airport and the other U the Alr Tanagerent fervices «f{ the Philadelpnia
Departrent of fubiio Helth. At the Philadelphia internat icnal Airport the
students sow Tre - oncential dewelonment of on oair terminal facility and various

Pd SN vt it were meuw ot il oarace-, ramps and terminal buildings.

M ]
-
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At the Air Management Services facility the students were glven a lecture

by the manager of the facility abcut various types of the pollutants and how
théir concentrations were measured. After the lecture the students toured
the laboratories.

FOLLOW-UP SESSIONS OF 1977 CAREER WORKsHOP GROUP

1. Follow-up Session ~ Decemt..r 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 elasticitv 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 falled causing the pieces of the
column to become thin slender columns which buckled at a much lower failuve
load than that prgdicted for the composite box section.

2. 'Follow-up Session - Februarv 13, 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 netal detector and an analog
circuit which was part of a citizens band radfo.

The students received additional benefit by assembling the equipment for
the above circuits and by using basic tools c¢f electrical assembly such as
the soldering iron and wire splicers.

Digital iogic kits were distributed for home exercises.

b. NSF [I - 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.

~~
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In this session an aluminium bar was clamped at onc 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 gapges glued teo it with epoxy glue.
The foil paged recorded strain directly by the change in the resistance
of the gage as it was alongated c¢r shortened due to the bending of the
beam.

s was divided bv the averape strain and a value of "E", the
astici:w, was computed. The "E" value was compared with the
dents' had measured during the summer session. The results
orrelation.

The stres
modulus of el
value the stu
showed good ¢

The students alsc saw through the strain measurements that when longi-
tudinal dimension of the bar increased the diren<ion at 999 te the longi-
rudinal dimensicn decreased, thus creating what Is known as the Poisson

Qe
effect. The ration of the lateral strain to the longitudinal strain is
called the Poisson ratio. [Ihe value of tie ratlo, as measured by the
students, was compared to a standard value tor aluminiun. The result
showed good correlatiocn.

- The students showed interest in knowing that the principles theyv
learned in their electrical engineering sessions were applicable to

material testin. measurerents in civil enginecring.

C. NSF LIl - Mechanical Engineering Session

This session was centered on the use of hand teld calculators and intro-
duction to the CDCA400 computer.

Instructions were given on the operation of the hand held calculators.
Several applications were then pertformed in the use of algebra and trigonometry.

An orientation to the CNCH400 computer was given and the students were
introduced to the card punching technique. Demonstration programs were then
covered and several hands-on "Games' were plaved. This provided fun for the
students while learning a very practical lesson on the use and function of a
computer.

Follow-up Session - April 29, 1978

The third and last follow-up session for the academic year 1977-78 was
neld on Agril 29. The same material included in the February l8th meeting
was covered at this time. However, the NSF T group covered material in
Civil Engineering, the NSF Il group reviewed material in mechanical engineering
while the YNSF III group was involved with eclectrical engineering concepts.

Part of Group | session was devoted to problems of financial aid and
college admissions. Mr. Nicholas Flocco, llirector of Financial Aid at Temple
Iniversity, spoke to the students about [inancial aid and he distributed
financial aid forms to all.

XY



4, Follow-up Session - December le, 19738

On December 16, 1973 the second tollow-up session was conducted at
Temple University. This was a session on Electrical and Biomedical
Engineering applications. The students were shown a standard bioredical
operating rocm precedure, in which the biomedical equipment in suj ort
of an operation was assembled, debugged, and calibrated. A rat wu.
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 rade by the students concerning their summer
enployment were most favorable. All of them were pleased and felt that they
gained valuable experience, especially those who were in an engineering
related setting.

Emplovers evaluations of the student performance on the job were commend-
able. A few stuc:nts 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 was what stucents 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 vieu of the
environment. Many other points of interest were covered and several pertinent
questions were discussed.

6. follow-up Session - (December 3, 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. PCS forms 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
Jr. J. E. Tarka.

Tk~ first part of the session was devoted to financial aid questio?s and
updated College plans. PHEAA and BEOG questions on procedures and policies
were discussed with Dr. T. P. Vassalio. Informaticn concerning college
admissions plans and procedures were also reviewed.

L
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1

¢ second part ¢ the session was conducted by Dr. gL k.
conducted a latoratory hands-on session with the use of the micro-
er and Bicmedical evquipment used in our Bioredical program.

farva.

La0WSL e LT sl 3 Lty

[his foliow up session was deveted entirely to finual coliege plans.  The

srudents indicated the colleges taat thev kad applied to and the acceptances

-
Te

-
-~

ceived. The rinal ohoices of each student are noted in the section on

Zollege lans,

vee

SUMMER WORE EXTHERIENCE

Sreap which attended the Summer Career Forkshop
Dad evera age, tight budgets or insu-
iiowever, these students participated in a special mini-

third and tast “»oF
I students under 1o vears oo

rance preblems.

workghop this summer at lemple University ior the ronth of July.

summer Wwerk Experience NSU Croup B

(Summer 1978)

NAME OF S57UDREL L

STONSORING ORGANTZATION

1. Kimberly Ardlev ity of Philadelphia - Streets Dept.
2. stanley Eaines Temple University

3. Cleveland Chavis Philadelphia Electric Co.

4. Tracy Collins Temple Uriversity

5. Patricia tentry femple University

6. telen Gray Bell Telephone (Company

7. ‘Herman Hall lLeave of Absence - (Virginia)

3. Spencer Harrison Fhiladelphia Flectric Company

9. Sandra Johns iemple University

16. tarla Johnson ity of Philadelphia - Streets Dept.
11. sabrina lLewis California

12. sinoba McKelver City of Philadelphia - Streets Dept.
13. Zina Nelson Temple "riiversity

14, Marc Turaer At luntic Rictfield

175, Glenn Wilson Temple University

A special mini-workstop was conducted for those students in the NSF I11
group who were not placed in industry. Mest of these students were under
vears of age and could not be placed in the various industries contacted
necause of ape restrictions. The special workshop was conducted at Temple
“niversitv from Julv 5, 1978 to the I8th under the direction of Dr. John E.
Tarka and Professor Albert Dettore. Two wecks were designated for electrical
engineering concepts and two weeks on mechanical eneineering principles.

The first two weeks was a special project to develop a working model of an
eneryy conver=<ion system which was the creation of a local Black inventor
‘he model was constructed by the WSF students and tested.
The model performed beyond all expectations

named Ixziah Pye.
The svsten was a complete success.
according to br. Tarka,
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Pve's ©otentol prodess uses energy from under-utilized machinery,
converting :t int> power that can be stored or used to rur other machinery.
Massive electric generators operate 4 hours a day although their peak
demand period may be only 12 hours. Using this process, a small amount
of eneryv from the alreadv running generator is used to power another
seterator.  The power from the second generator can be stored in batteries,
converted to steam or used to run machinerwy,

The second part of the special workshop was devoted to mechanical engineering
test and measurement practices. The theory and practice of the micrometer
and vernier caliper was demonstrated and experiments conducted on their use.
dardness and tensile strength testing were covered ind specimens were tested
to determine the engineering characzeristics. In addition, the stroboscope
and tachemeter was reviewed and experiments utilvzing these instruments were
puerz.rmed,

SUMMER WORK EXPERIENCE NSF IIL GROUP (SI'MMER 1979)

NAME OF STUDENT SPONSORING ORCANIZATION

1. Kimberly Ardley Philadelphia Naval Base

2. Stanley Baines Carnegie Mellon University

3. C(Cleveland Chavis Living with relatives in Texas

4. Tracy Collins Ceneral Electric Company

5. Patricia Centry I1BM Corporation

6. Helen Gray Temple Mini-Workshop

7. Herman Hall Temple Mini-Workshop

8. Spencer Harrisun Recreation Counselor - A.(C., N.J.
9. Sandra Johns Counselor - Neighborhood - Church Program
10. Carla Johnson Philadelphia Naval Base
11. Sabrina Lewis ' Moved to California
12. Sinoba McKelvey No Assignment
3. Zina Nelson Temple Mini-Workshop
... Marc Turner John Waramarer Company
15. Glenn Wilson I1BM Corporation

“he NSF (roup II] was the last group which we were responsible to
place in summer -ositions. 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 encouragzing sinle the summer youth emplovment picture in the
Philadelphia metropolitan area was even more restricted this past summer than

in previous vears.

re
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C. COLLEGE PLANS

1. Summarv of NSF IIl College Plans (Fxperimental Croup)

o NAME PROCEAM COLLEGE

1. Stanlev bBaines Engineering Carnegie-Mellon

2. Jlenn Wilson Ynginecering Prexel University

3. sabrina lLewis Engineering MIT

4. Carla Johnsen Fngineering Temple University

3. Patricia Gentry Fngireering Temple University

f. Kimberly Ardley Engineering Middlebury College

7. Helen Gray ngineering Air Force . 4
8. Marc Turner U'ndeclared Indiana Universitv of Penna.
9. sSpenter Harrisvn Music Education University of Miami

ly. Sinoba MYcKelvey Liberal Arts Mercvhurst
11. Tracey Collins Liberal Arts Penn State

{2, Sandra .Johns ' Liberal Arts Dartmouth
13. Herman Hall Undeclared Alr Force

1+, Cleveland Chavis Craftsman Trade Union School

15. Zina Stewart wWorking

Surmarv of NSF III Collepe Plans (Control (reoup)

o

NAME . PROG2AM - COLLEGE
1. Kerby Jounes Engineering Delaware State
2. Bobbie Overton Enginecring Drexel University
3. Amonja Jackson Engineering Aot Accepted -
4. Tarez Walden General Studies Philadelphia Communit+ College
5. George Perkins Business University of Pennsylvania
Randall Sellers Liberal Arts Svracuse
7 Charles Mosby Liberal Arts St. Joseph's University
8. Gina Henderson l.iteral Arts Eisenhower College
. 9. Elizabeth Sanders Liberal Arts Purdue University
10. Belinda Howard Education Lniversity of Pittsburgh
% 11. Geraldine Supplee Business Philadelphia Community College
12. Sharon Sheppard l.iberal Arts Albright
13. Blanche Phillips Working
l4. C(larence Agnew ‘Working
15. %Vamon Gaskins U.S. Marines
t
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Qf the 15 students in the experimental group, seven were enroiled in
engineering in September 1980. O(ne student planned to work one vear 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 prosram
within one vear's time. C(ne 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 the NSF I11 control group, only two had
been admitted in arn engineering program in the tall of 1980. One student
applied for engineering at several institutions but, wi not admitted in
any college.

towever, 11 of the 15 students werce admitted to a program of higher
education which attest to the calibre of the students participating in this
project. ‘

Two sciudents were seexing emplovment and had no intentions of atteading
college while one enlisted in the U.S. Marines.

ANALYSIS AND EVALUATION
OF THE
PROJECT

An analvsis of the data collected over the six year period (1975-d0) and
an evaluation of the entire project is presented in the final report sub-
nitted by the independent evaluator, Dr. Duane H. Sackett.

The writer has collected data and submitted a semi-annual progress repert
to %5F nheadquarters during the six vear period and, based on these reports
and other records, the independent evaluator, Dr. Duane Sackett, has summar-
ized the overall goals, objectives, major findings, conclusions and made
pertincntlrecommcndatlons which other individuals, agencies and institutions
of higher learning and comnunity organizations can urflize in future projects
of this nature.



Introduction

This evaluation report, the fourth and final of the series of such
reports bv an incependent exterral evaluator, summarizes the major out-
comes of NSF Projwct SED 74-177131402,

During the six vear 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
Philadelrhia black and Puerto Fican, 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: 1 was jointiy
plarned, executed and evaluated by Temple University staff, Philadelphia
School District teachers and counselors, and local business and industrial
personrel.

A sum totai of ninety (90) students participated in some aspect of the
project. The selection process <tensively described in earlier summary
reports proved to be most eifective. Forty-five (45) of the ninety (90)
students were classififed 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 fer a period of three yéars (1976-1977), fifteen
assigned each year to the experimental group and fifteen to the control group.
Follow-up data is available for all90 participants and has been extensively
analyzed by the Project Director and verified by the independent external
evaluator.

The phase one summar: 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 (1973)
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
[1 (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 1I) part three
surmarized 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
{nitial 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 potentiak engineering students enrolled in
experimental groups T and II.
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[his final summary eva’ ation preécnts an overview ¢t the major
prgbrafnd:;g components ut:i..zed in this project. An assessment is
oifered of their .Lwctionglity and effectiveness as each relates to
their pessible inclusicn in similar programs designed for pre-collegiate
minority stude ts. <Secondy the current career choices of all 90 students
are summarized and prescntcd with a composite breakdown of the (%5)
participants CleilZied as the expe=rimental and control groups.

Finallv conclusions and recommendaticns are made based on the overall
gecals and objectives stated in the original proposal document. [lhis
final repor: is based upon an in-depth review ot the semi-annual reports
submitted by the Project Uirector, Dr. Theodore P. Vassallo in addition to
any other relevant records and reports that were deemed applicable in
maxing aﬁd/or validating this final report.

. Programatic Conmponents

The overall objective te develep a progrir geared at providing an
experimental engineering career coriented progran for tenth grade inner city
Philadelphia vouths was achieved. This poal was accomplished in the following
manner.  the project o atinucusly fnveived stafr emploved bv (1) Temple
University Collegé ot krroineering Technology, \ 2) Philadelphia Public Schools
and {3) a wide range o7 iocal and Philadelphia ‘area business and industrial
leacers.

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 cbtain, earlyv-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 opinien of the external evaluator that all component parts and
roals of the original propesal document were performed. This was verified
/ in the following manner.

A. Develop A Vaiid Screening and selection Procedure

fvidence has Leen periodicallv submitted to NSF concerning

the validity of the cooperativelw and specially designed selection
and screening mechanism utilized in choosiny the ninety participants
in this proiect. {he rinal results of the project in terms of the
Herge“tage (A9 uer cent) of students seeking further post secondar

ducation in enucineerir; and engineerin,; technology and related higher
education fields is overwhelming proof of the success of the selection
criteria and precess utilized in carrving it out. If only the experi-
mental sroun is censidered this overall percentage rises to 78 per cent.
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w'&.’r:\:.hop;s

A variety of worssheps were devised and offered.

T.o Summer Gorestoons
(a)  Pesidential (I977)
(b)) Noo resident (1978-79)
2. Mini Workshops
{a) Lareer oricnted
(b) Electrical emphasis
(20 Mecnanical emphasis
(¢ Jivil emphasis
(e) orunseling sessions

» N
Nob Placements

Job plalements in business auad industry were successfully
sbhtained throughout tihe Zuration of the program. A total of
wenty-three private and publi. tusinesses, industrial firms,
ane povernmoental dgencies provided summer jots for program
narticipants. ia the rajority of cases students received small
salaries for their labors or at best carfarc and lunch. This
is a somewnat remarkable achjevement of this program, (1) in
light of the ticht job market during the recessional period
1975-80 aud, (2) the ages (15) of the students when requiring the
initial work placement.

Follow-1"p Sessions

A regular series of follow-up sessions were conducted on a
semi-anaual »asis. During these sessions students were asked to
evaluate their instructors, parents were queried about any
problems tiivy encountered and in several insgances the partici-
pants narticipated in specially designed min}-workshops when iob
nlacements were not available.

Mini-Workshops

A series of .minf-workshops were offered stressing clectrical
engineering concepts and mechanical engineering principles.

These were designed for these under age 16 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.

Job and Career (cunselin,

kepularl s scheduled career yuidance and counseling sessions
focused on joh placement and carecer counseling including on-site
visits were cdarried out by tihe Colicge Coordinator of Industrial
Relatidns 2nd the Project birector who also serves as the overall

ceddent ansel roinr tre telieve of bneineering Technology.
J B
L -
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Individual Personal Ccunseling

individual guidance and counseling was provided throughout
the life of the program on a scheduled and on request basis by
the JDirector of the Project who serves the dual role of Associate
Dean and Director of Counseling Services in the College of Engin-
eering Technology.
» .
H, External Ffunding

Several attempts to secure external funding other then that
provided by NSF proved successful. These modest funds were
obtained from a wvariety of business, civic, and industrial sources
as well as “vrom Temple University.

I. Industry Cooperation

Semi-annual reports point out the high degree to which
industry supported the project bevond the initial expectations
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 weicomed by major industrial and governmental
agencies.

J. Follow-Up Program 3

A semi-annual serivs of follow-up sessions were conducted
by the Project Director and Tempio engineering faculty members.
Data was quickly analyzed and lmmcdlatelv 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.

4. An independent evaluator {rom the College of Education at
Temple Univednity.

. Business and ingdustrial jeb superv%?ainn
. Management persgynel

5
)
7. Student partic?Pantn
8. Parents

o - 61 -
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K. KRole of Protect Director

¢ P. Vassalle serves as the Project Nirector.

le zor coordinating all of the activities of the
exper.men cle.t and serves as g member of its manapernent
committee. In his rele as project director he has performed
e following tunctions: 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 %he overall
dimensions of the project, i.e. Worksheps, field trips, school
visitaticns, joc placements anc job site visitations, (4) re-
gularly scheduled meetings with public school personnel partici-
cating in the preject, (5) headed up the selection and manage-
ment committees, (6) made persconal 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
(?) compiled and disseminated the required final project report.

Summar- ”

It appears that the above data supports the cunclusion that the project
and ics program has met the crganizational goals and objectives stated in the
criginal 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 sucial 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 lrcal 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 aud/or opportunities for pre-collegiate students
to enter other professions. Certainly, it could be a viable model easily
acaptable towards providing ‘§nd 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 suitabie, etficient and cost ef ‘ective solutions to major social
problems.
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II.

Student Career Choices

A.

Demographic Information

@£
1. Ninety (90) inmer city Philadelphia black and Puerto Rican
tudents participated in the preject and its program. Forty-
ive (3495) were classificd as the experimental greup and the

t

3
rezaining forty-five (45) comprised the control grcup. They
were selected in groups of thirty (30) during the years 1975-77.

v

2. 0Of the ninety (90) particdpants !.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. lie experimental group consisted cof twentv-five (25)
females and twenty (20) males. (Fiftv-six per cent vs. forty-
four per cent)

4. The control group consisted of eighteen (18) females and
twentv-seven (27) males. (Forty percent vs. sixty per cent)

5. A tctal of sixty-twe .62) of the ninetv (90 program partici-
pants (6% per cent) have chosen to attend c¢r are attending a
college or universityv.

6. Twenty-seven (27) of the ninetv (97) students :ave enrolled
or are previously enrolled in Engineering pregrams. (30 per cent)
Of these twenty-seven, twenty (20, or 7% per cent) were in the

experimental group and the remaining seven (7, or 26 per cent) in
the control group.

-
L4

7. Of the forty-five students in the experimental proup, twelve
12) women -and eight (3) males chose to attend or are enrolled
in a collegiate enginecering program. These twenty students

comprise forty-four (44 per cent) of the experimental group.

8. of the {ortv-five students in the control group three (3)
women and four (%) men chose to attend or arc enrclled in a
collegiate engineering program. These seven constitute sixteen
(16 per cent’ of the control group students.

9. Uf the forty-three (43) females participating in the pr ject
thirty-three (33 .r 77 per cent) chose or have chosen to enroll
in an institution ¢f higher education upon praduation from
secondary scheol.

19, Fifreen (15) of the forty-three temales chose to attend an
enpineering scheol and pursue an engineerin, curricula (35 per cent)
Of the experimental group of twenty-{ive (25) women, twelve (12 or
43 per cent) chose to enrcl] in an enginecring course.

- 63 -
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Sammary

1. Twelve (12) »of zortv-seven (4/) males involved in the

project (2o percent) upted to enroll in an engineering program
upon ure satin from high scneol,
12, . Twentv-nine (29 of the tortv-seven (47} males have chosen

to e¢nter 4 pust secondary schosl upon graduation from high scheol
(9. per cent). ' '

13, onlv ten -l or 22 per cent) of tie females enrolled in the
D hose to attend an inszitutien of higher education
from secondary school.

3]

coram did ot ch

r‘
i
C

the fortv-seven males involved in this experimental project
eighteen (18 or 38 per cont) dec.ded against entering
ndarv institution.

o L
i
~

23, Five (5 or 8 per cent) of the eiplteen (18) males who did ne:z
cn.e o attend a college or university enlisted in the military.

14, feveral (3) of the students reported that thev were marricd
and rhat family responsibilities negated against their attending
a vollege or university at this time.

17. f the twenty-cignt (23) 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.

8. The students whe participated in this project who chose to
enter higher educaticn were accepted at thirty-two (32) institutions
throughout the United States.

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 ) roup were qualified and chose to enter an
engineering school upcn graduatlon from high school. Those students (control
group) who had less invoivement in the project were less inclinded to enter
engineering programs upon completion of the secondary education.

[t appears that females who have predictable evidence of success in
engineering related programs hased on early ldentification of high mathematics
and science ability scores who are given appropriate counseling and in depth
training will chose to enter enginecering and/or engineering technology related

fields.



some evidence exists to indicate that highly qualified low income
inner city minority black and Puerto Pican 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 them to attend an institution of higher education in order
to pursue a career in engineering or related fields.

i:learly the data peints out that given an extensive orientation and
opportunity o exp! re 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 choese 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 university upon graduation from high school. In every instance
students who were involved in the experimental group indicate that they have
had an inval.able learning experience through their participation in this
prceram,

Surprisinglv 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
engincering helped them to gain _admission to such a wide range of post second-
aryv institutions.

I1II Conclusions and Recommencations

1. The program developed by the Colleye of Engineering Technology met the goals
and objectives for which it was desiyned.

2 A valid screening and selection process was designed and utilized to identify
and select tenth grade irner city bla k and Puerto Rican students who were
proficient in mathermatics and science.

3. High School students can handle collegiate lewel course work especially
designed for thez bw university faculty members.

4. University engineering faculty were capable of designing laboratery
experiences and developing course content suitable for academicallv tzlented
s-~ondary scheool stucdents.

5. TFemales can be at-racted to preparing for careers in engineering and engineering
related fields.

4. 3usiness, industry and covernmental agencies are willing and eager to assist
in tre developmen: and carrving out of programs ained at helping disadvantaged
mizority secondary studentis.

ERIC Ly
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7. Similar projects such as this one can be developed to identify and
assist talented inner-city minority youths in considering undertaking 2
career in the Arts and Humanities.

2. Hven though an experimental project has a particular career orientation

some participants will continue to chose entering other professional fields
fter their participa<ion {n the program.

9. 3lack and Puerto Kican acidemically zalented inner-city youth will
eageriy taxke 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-
pazion in special projects that are available to them.

Recommendations

1. Higher education institutions should be 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
studeats through the completion of their first degrees in 1984.

4. 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 internatioral, national, state and local sources of
funding for their experimental projects.

O - 66 -
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ENGINEERING TECHNOLOGY CAREER PROGRAM
DISTRIBUTION OF STUDENTS
by

GROUP AND SEX

TABLE 1
i
‘ X EXPEKIMENTAL GRULP CONTROL GROUP
WOrKshop Males Females Males Females
NSF I
Summer 1979 7 8 13 2
NSE LI
Summer 1976 7 8 8 7
N1 LI1
Summer 1977 6 9 6 9
TOTALS 20 25 27 18
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ENGINEERING TECHNOLOGY CAREER PROCRAM

COLLEGE PLANS

of the
EXPEXIMENTA AND CONTROL GROUPS
| EXPERIMENTAL GROUP CONTROL GROUP
Engineering All Engineering All
wWorkshop folleges (Colleges Colleges Colleges
NSF 1
Summer 1975 10 13 2 8
NSF 1l
Summer 1976 9 14 1 5
r NSF IT1
Surmer 1977 7 12 2 9
TOTALS 26 39 5 22
' 4
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Percentage of NSF I

Students Enrolling
in Engineering School

Cc 1trol

PERCENTA’

100%

907,

80%

70%,

607

50%

407

30%

10%

07%



AW

ANINANNANAN

Grapn V

Percentage of NSF IT
Students Enrolling in
Engineering Schools

{

PERCENTAGE

100%

90%

80%, -

70%

60%

50%

40%

307%

20%

0%



1007

Graph VI 907,
Percentage of NSF I11
Students Enrolling in .
Engineering Schools :
807,
70%
607
w
T
&
. g 50%
1/ O
o
&
. o
4
407
3 ? '
/ ? o
/ ' 207
"””’¢f’ffﬂ _
10%
"””’,/ﬂff | _
, - | 0%
‘Experimenta - =Control
RV

)



Graph VII
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TEMPLE UNIVERSITY

COLLEGE OF ENGINEERING TECHNOLOGY
PHILADELPHIA. PENNSYLYANIA 19122
EMPLOYER'S EVALUATION OF NSF STUDENT

Information, o8 checked in the spoce below, will assist Temple University in its appraisol ond counseling of the NSF student,

Nome of Student

oarTe TERM COURSE

Cooperating Employer

Company Addrets:

INSTRUCTIONS: The immediore supervisor will plecse evoluore the student objecti cely, comparing him with other students of
comparable ocodem.c level, with other personnel cssigned the some or similarly classified jobe, or with individual srondarde.

RE!L. ATIONS WITH OTHERS ATTITUDE -- APPLICATION TO WORK
T Zxceptionally well accepred [ Outstonding in enthusiasm
) Works well with others (] VYery interested ond industrious
) Gets olong satisfectorily ] Averoge in diligence ond Interest
() Has some difficulty working with others ) Somawhot indifferent
{Z Works very poorly with otl. srs (7] Definitely not interested
JUDGMENT DEPENDABILITY
{] Exceptionolly mature 7] Completely dependable
ﬁ Above averoge in making decisions ' {1 Above average in dependability
_:] Usually mokes the right decision U2 Usuolly dependoble
.+ Often uses poor judgment 7] Semetimes neglectful or coreless
. Consistently uses tad iudgment "1 Unrelioble
ABILITY TO LEARN QUALITY OF WORK
. Leams very quickly 71 Excellent
7T Leams readily ] Very good
' Averoge in lecming "1 Average
' Rather slow to leom { ., Below averoge
1 Very slow to leom 77 Very poor
ATTENDANCE: | " Reguior Do lrregular PUNCTUALITY: e Regulor 3 lrregulor
Que i Yery Good + A — Morginol Unsotisfoctory
OVER-ALL PERFORMANCE: =~ —ovtiemdindfelRes T
Whot teaits may help or hinder the student’s advoncement?
“Would you rehire this student? LA NO)
Add!tionel Remorks (over if neca ssory):
’ &
This raport hos been discussed with student [} Yes [_] No
Roted by Title Dept.

(e

O
B N{C‘ndo"o‘ by .. Title Dept. o

i - 12 -
s




TEMPLE UNIVERSITY -
COLLEGE OF ENGINEERINS TECHNOLOGY
STUCENT'S INDUSTRY REPORT

Cooperative Program

Irstruction: The accocrpanying repor” of between 500 and 1000 words will

be written on 8%" x 11" white unruled paper.

See additional instructions on reverse side.

Student

Date

fLast) (First) (Middle)

’

Class School Major

Name of C~mpany

L4

Address of Company

(Street) (City) (State)
F.rsonnel Manager bepartment Head
Immegiafe Superior His Position
Security Clearance Granted
: (Kind) (By Whom)
Date QCarCed work ' Termination Date
Rate of Pay Total Take Home Pay for Period
Job Description
S ~
Name of Person to wnho~- this report was submitted for screening:
Screened: Yes No

O

EMC : . . - 13 - -
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TEMPLE UNIVEKSITY COLLEGE OF ENGINEERING TECHNOLOGY

NATIONAL SCIENCE FOUNDATION CAREER WORKSHOP PROGRAM
OBSERVER E:PERIENCE
EVALUATION FORM

l. NAME

Last First Middle
2. AIDRESS

Street City State Zip
3. TELEPHONE SOC, SEC. NO,
4, NAME OF COMPANY DATES ATTENDLD

N ‘:,\

). NAME O SI'PERVISOR 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 vour experience at this company.
. /

Fxcellent Good Satisfactory t'nsatisfactory

‘9, If vour rating of this company is unsatisfactory, please exp_ain,

. . ¢
1., Wha’ o vot recomrend to better inprove observer expericnces for future students?

Signature Date -

(Nute: !se reverse side for any additional comments or continuation)




TEMPLE UNIVERSITY COLLEGE OF ENGINEERING TECINOLOGY
February 16, 1976 \>

NATIONAL SCIENCE FOUNDATION SUMMER PLACEMENT !

GUIDELINES FOR EMPLOYERS

1. What is *he exact age of each participant? :;

By next July 1 (1975), ten (10) of the participants will be 15 years of age and_f4ve (5)
will be 16 years.

2. Wha: is the legal age of emplovment? ;

A boy or girl must be at least 16 vears 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 room
occupations (except office and sales).

Worx on scaffoldini,

Work on any railroad or buat,

Work in cormunication and ~ublic utility occupations (except office or sales).

Move an automobile in a parking lot.

Load and uhload goods to °nd from trucks, railroad cars or conveyors.

3. What is the objective of the observer experience?

-

- See enginecer ir action
- Learn about working world
- To wain understanding of proper work habits

4. What is the length of the observer experience?

- Hrs/day = 4

- Days/week = 4 (Monday thru Thursday)

- wo. of weeks = 6 (July 1, 1976 thru August 15, 1976)
7

5. What are the number of partic?pants per company?

A strong olea is made to have a sponsor agrce 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. wWhat stipend is requested from a sponsoring crganization?

Hourly Wage x Hrs/week x Wks,
(§2.00) (16) (6)
$192,00 .

Amount of stipend

it

=In addition, each sponsor will be requested to furnish carfare and lunch, if possible,

for the participants:
- Estimated Costs

Lunch: 24 cays @ $1,25/day = $30.00

Carfare: 24 days @ $1,00/day = 524,00

Total Stipend = $192.00 + $30,00 + 524,00 = 5246.00 per student participant.

FSWimk . Prepared by: F. S. Woerth




