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EXPECTATIONS, RESPONSES TO ENGINEERING EDUCATION

1. AN OVERVIEW

This study resulted from an interest in the Ehgracteriétics and experiences
éf women students in engineering. Women were only about 1% of engineering
students until the early 1970's. At the start of this decade, however,
women began to enroll in engineering at steadily increasing rates. The
increase in the number of women in engineering collegss presented both an
opportunity and‘a challenge to engineering education. The Dpportuniﬁy was
to diversify and increase the engineering student population through fhe |
addition of a talented group of new students. The challenge was to determine
ﬁhé-cha;actéristics and needs of these new women students and to deveiép'or

modify programs to meet their needs.

characteristics and needs, both academic and non-academic, of incoming men

and women spudénts, and the changes in these areas after one and two years in

an erngineering program. The second was to collect accurate enrollment and -

retention data for male and female éngineering students at each one of a

probability sample of institutions. Thus the study focused on the determina-

tion of students' characteristics and experiences (see chapters 2 through 5

of this report). Based on our findings, we also made recommendations to

engineering colleges for new or modified programs (chapter 6).
The study surveypd a nationwide sample of male and female engineering
studerits to assess the differences between these two groups of students. We

also gbtained»gnréllﬁgntiaﬁd retention data for this sample. We tirn now to



a description of the research methodology.

A. Survey Schedule
Two entering ciasses of first-time engineering freshmen were surveyed,
the fall 1975 and fall 1976 entering classes. Surveying two classes allowed

us to identify (1) those differences between men and women that were the same

iy

or two classes, and (2) the differences between the fall 1975 and fall 1976
classes. In both years, freshmen were surveyed at the beginning and at the

end of the acadenic ye=ar in order to déterﬁiﬂe characteristics at college

entry, freshman year cxperiences, and changes in student characteristies during
the freshman year. The students who entered in fall 1975 were also surveyed

at the end of their sophomore year in an attempt to determine chanées in student
characteristics between the end of freshman year and the end of the sophomore

year.

The survey schedule and the populations surveyed are listed in figure 1.

Figure 1. Survey Schedule.

1 Fall 1975 : Fall 1975 entering class

2  Spring 1976 Fall 1975 entering class

*oj

3 o ' Fall 1976 all 1976 entering class
L ' Spring 1977 Fall 1976 entering class

5 7 Spring 1977 Fall L§75 zntering class

B. Population : - .
- S ) % . %

We wanted to include in the étudy all colleges and universities which
enrolled a substantial number of freshman women in engineering. We decided

to use "thirty freshman women enrolled for bachelor's degree programs in

engineering in fall 1975" as the minimum requirement for including a school.

2
a

Q o : | L ,- o 59.
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Only 41 schools met this requirement (Engineering Manpower Commission of Engin-

eers Joint Council, 1975). In addition, we included a predominantly Black

1hst1tut1§n because minority students were of gPEClﬂl interest in the survey

phase of the study. Conseguently§ the survey population consisted of all

first-time engineering freshmen who entered one of these L2 institﬁtions in the

1975 or 1976 fall term. These 42 institutions are listed in table 1. Forty

of the institutions inthe population are universities or pranches of universities;

‘the other two are professional schools.

A probability sample of sixteen of the forty-two schools was selected for
inelusion in the study. Four were chosen with certainty because of character-
istics which were of interest, e.g., the racial background of the students and

special educational programs. Four others were chosen . with certainty because

they erirotled the largest numbers of women in 1974, At these eight certainty

schools, all women freshmen in enginecring and ten per cent of the men were

i

included in the sample. The male students were selected randomly from class

e

1ists or admlgglan llsta, The eight schools selected with certainty are self-

représenting SEhQDlS; That iz, in camputing survey estimates, the students in

the sample from these schools only regresent other students at their own school,
rather than representing students at other schools as well.

The remaining thirty-four institutions were divided into four strata
i .

which were appfoximately equal in total female enrollment. Two institutions

were then selected at random from each stratum, giving a total of eight ran-

domly selected schools. The four strata were d:fl,éd in two groupiﬁg opera-
tions, the first based on size of female enrollment and the second based on
region. The stud’nts_at the eight randomly sg;ectéd schools represent the
other schools in their sifatum; This repre nt;tian is based on the overall
student selection prbbébilities. All of the women freshmen and a prcpartlmﬂ c:fa
Py _ L

O
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Table 1. Schools in the Population

Certainty Schools

Due to Special Characteristics

Cornell Univer51ty

i General Motors Institute
Howard University
University of Puerto Rico, Msyaguez Campus
Due to Size of Female Enrollment
Texas A & M University, Main Campus
Purdue University, Main Campus
Pennsylvania State University, Main Campus.
University of Illinois, Urbana Campus
Non-Certainty Schools
Larger -Female Enrollment.
Coasts " : . Lentral
Georgia Institute of Technology, . Ohio State University, Main Campus
Main Campus University of Michigan at Ann Arbor
Carneg;e=MellGn University v Michigan Technological University
University of Pittsburgh, Main Iowa State University of Secience and
Campus Technology
Virginia Polytechnlc Institute Michigan State University
and State University ) University of Texas at Austin
University of California at Berkeley v University of Tennessee at Knoxville

University of California at Dav;;

Smaller Female Enrollment

Coasts : Central

University of Washington University of Colorado at Boulder

University of Virginia, Main Campus Montana State University

Rensselaer Polytechnic Institute Vanderbilt University

-Lehigh University University of Missouri at Columbia

University of California at Los University of Missouri at Rolla
Angeles Northwestern University

Duke University : Washington University (St. Louis)

University of Arizona ' University of Wisconsin at Madison

Princeton University Colorado School of Mines

North Carolina State Univcrsity at University of Illinois, Chiecago
Raleigh Circle Campus

:State Unlver51ty of New York at

Stanfard Unlvera;ty

.




the men comprised the sample at these scheols. The proportion of men selected
at each school depended .on the number of schools in the stratum. The sampling
rate used for men at each school was determined in such a way that each man in
the sample was selected with é probability of 10%. Therefore, each man selected

into the sample represented himself “plus nine other men from the schools in his

stratum.

+ D, Survey Participation

" Schools which participated in the surveys are listed in table 2. Allﬂcf
the eight s;héols selected with ce:tainty participated in the first survéy
:(Survey of freshmen in fall 1975). However, two of the randomly selected
schools in one stratum (Iowa State University and the University of Texas at
Austin) declined to participate and were replaced by back-up schools from the;r
stratum (Michigan State University a§d the University of Tennessee at Knoxville).
In selecting back-up schools an attempt @as made to choosé schools from the
stratum whose characteristics were most like those of the non-partizipating
schcolsi

The second survey (survey of freshmen in spring 1976) inciuded students
at fiftéen cféthé sixteen schools that participated in the fall l§75 survey.
Dnedcf the eight randomly selected schools (the University of_Iennéssee at
Knoxville) did not participaté’in this and subsequent surveys.

The third and fourth surveys involved a new population, i.égg freshmen
who entered énginegring at the L2 insti%ptions in fall 1976. Fourteen schools,
incl;diﬂg thirtéeﬂ of the original siiteen_schééis which comprised the fall
lé?§ sample, parﬁicipated in the fall 1976 freshman survey. ?Michigan Tech=
nological University replaced the Univérsity of Tennessee atrKﬂoxviilei'
However, oné of the eighﬁ scgools selected ﬁith certainty (Texas A&M University)

and one of the eight randomly selected schools (Vanderbilt University) did not

participate in fall 1976.



® ~Table 2, Eehaalg Pazt;c;patlng in-Su eys ?
LA L s , ‘x; ’ 1 : ‘ Survey Admlnlstratrnn s
_ 0" .7 ; g
‘ . N g2/ #3 '#h ‘
> . ) Fall '75 Spring '76 Fall '16 - Spring''T7 = Spring '77
School ¥ : : - ,_Freshmen . Fresgggn _- Freshmen _Freshmen  * Sophomores
“—Cornell Unlversity _ R ¢ X - ) X
2. General Motors Institute X X X
3. Howard anverSity X X
b, University of Puerto Rico. X/ X X
. 5. Texas ARM University ‘ X ) X
6. ‘Purdue University X. X X
7. Pennsylvania State University X p X. X
8. University of Illinois at Urbana X X e
9. Carnegie-Mellon University X X ’ e
10, University of Californisz _ X X T ¥
at Berkeley : P
11. Michigan State Unlver51ty X X X
12. University of Tennessee at X . , '
Knoxville . . ' :
13, University of Virginis X X X X X
14, Lehigh University X . X - X X X
15. Vanderbilt University X O X
16. Colorade School of Mirnes X . X _ o X D | X
17; Ilichigan Technological @ = . S : : , X _ X7)=
~;University b e . — —
TOTALS = , 16 , 15 i .13 B 14

* Surveys 1,2, and 5 1nvaLved the first cohort bf'studgﬂté (fall 1975 resh men) Surveys Bxandﬁh.iEVDliéi

the second cchgrt (fall lETE freshmen).

! f

. . o
**  Schools l to 8 are certalnty schaals Schéeis 9 to lj are randgmly selected schggls. Michlgag State L
Unlyer51ty and the Unlversity af Tennessee’at Knaxv;lle vere back-up schcais far the two randamly gselec— -

ted ‘'schools’ whlch decllned ta PEItlLlPatE- Michigan Teehﬂolaglcal Univer sity replace& the UanérEliyg £

i,

Tennesséé at Knoxville in fall 1976

6




T ;Thi:tegn schools participated in the fourth survey (of freshmen in spring

"1977). These included_all but one of the fourteen schools which participated
1,in.the fall lQTS 5urvey! Unfortunately, the survey responses from Howard

Unlverslty were appareﬁtly lgst 1n the mall

Flnally, fourteen schools participated in the flfth gurvey. This Sgrvey'ﬂ

- of sophomores in spring

:fQTT“ihcludéd the stu&ents who were fall 1975ﬂentrants.

l

The fourteen schools included the fifteen. which participated in 'the second

“Survey excepting Hovard Ul
P o ;

Table 3 givés the estimated survey-pépulatian sizes, the survey sample
‘sizesg thé number of respondents, an&"thé IEEPDDSE‘IEtES for each of thé'fi%é

surveys. Far comparlsans betwaen Studentﬂ' responses to surveys 1 and , the

popu;at;on lncludes all students whg énroll d in fall 1975 and remained in

_'sehool in Spring ;976. Far such comparlsons, the pgpuiatiﬁn and sample are

¥

thase glven in. table 3 for survey 2. Slmllariy, for comp arisons involving

Y |

tsu§v§ys-l or 2 with survey 5, the population and sample'are thdse given in |

tgble 3!fcr survey 5. Fiﬂaliy, fgr:comparisons between stu&énts' responses to

surveys 3 and k the populatigﬁ and sample are those g;ven in table 3 for ,urveyﬁ
/)-l- i o ) : '_ o : | ' s
o S ) ! —

fE, Survey Analyses N

¥

E%ta were analy Sed in termg af EStlmatES of the: proportians of men ‘and af

fwamgn in“the bépulati@n who wou;d havexg;ven a particular TESPOﬂEE to a questiofl

'In order to make valid estimatés of these papu;at;on propcrtlons, the data weré

&

subjected to statlstical we1ght1ng pracedurés. Each respondent was ass;gned a .
& .. . i

w21ght hav1ng two camponenta. Thé first was based on thé'avérali stu&éﬂt ) {
. ; B

i'—;on grobabtilty and- adjusted the . sample to represent all students in the 1

S The sacand campanent was an adjustment for student ngﬂrESPOBSP. ,'

g it

For tﬁgse ,u;veys 13\Whlch fewer than 51xteen schools partlclpated the weight T
\ w e '

had ;_third Eomponent té adjust fer n =part1c1pat;on of the schagl or schoolgizt




Estimated
" Population
SiZE,

Sam E;e

Size *

Number of -

Res;andgnts

Response
Rates **

* Thé sampLe-was'se;ectéﬂ7from 16 schégls‘far Survey #1, 15 for Sﬁﬁiéy ?é; 1k for SQIVEYS #3 and #5,

1

Table 3.

Men
Women
Total

Men
Women

Total

Men
Women
Total

Men »
Women

Total

‘and 13 for Survey #h

Survey #1
Fall 1975

. end Response Eateéi

Survey #2
Spring '1976

Fall l975

Freshmen _

“Burvey Population Sizés, Semple Sizes, Numbers of Respondents, /-~

, Sprlng lBTT

e ——

o

%Survéy #5
-Sgring 1977

 13;§Shmgn __ Freshmen

16370
2917
19287

- 1637
1276
3913

905 -
773
-1678

55.3%
60.6%
57,68

15211
© 2528
17739

1383
1079
2L62

e
487
983

-~ 35.9%
45.1%
39.9%

&

1796k

3k12
21376

1618

1315
2933

1009

852
1861

62.4%
64,89
63.5%

-

_Freshmen

16330

3070
19400

1467
1075
2542

580
535;’
1115

39.5% .
i9.8%

13.9%

¥* The respanse rates are based gnly on student partlc;patlan 1n cmaperatlng schgals

- ﬂa%/fef;éct any nonparticipation §féschealsi

B

1

i lEQDD
13977

1128

o Tae

/ 308
1303

] 611

27.3%
37.6%

31.6%

‘These rates do .

,,}Saphomsres

1977

i
=5}
1



was gauged by obtaining esti-

M .

"Th? presi,ian of the estimated prop ortions
jﬁapés of ﬁhE'Sfaﬁdari errors of these estimated proportions. Thé standard efré?
: of an éstimatéd pfop@rtioﬁ‘is a méasﬁré,of ﬁhe,variability thét the Eétimatéd-
>Proﬁortlcn wculd have in repeated samples of the same type from this popula-
=;£lOD.I=WE &lSO_EStlmatEd the ﬁree;s;@n of the dlfference tetween the estimated
f‘ngportgag; for men and women. By éompariﬁg;thé difference in the-estiﬁa/gd-
E;ércportiéésjfof men and women with the=estiméte@ sﬁéndéfa.errcrxqf the differé .

: eﬁcej'Wé determined whether a difference in estimated proportions wag statis-

. tlcaliy 51gn1flcant ‘In this fépéft— .Di will generally be taken as the 1évei

.of s;gn;f%7§gceg Significance at the .Dl 1evel means that there was cnly abeut

éne}éhgnéé in a hugdred thgt the magnitude.of the difference in ést;mgpedf -
' proﬁortiohs ﬁéuld be as high or higher than that found, if.’ft‘;‘ﬁgﬁqpul;t_icni
; préportlons were eqﬁal | : T i'z— : ) | , ﬂ  } y
: Campléte results of eazh survey have been ;ubmltted tO-uh ER C system.
Thé reports and their ERIC iocu@ent rePrdductlonaservice numbers,aré isted in
‘_ftﬁé-ﬁibiiégfaﬁﬁi'éf Pije;t'ﬁép@rts. The survey results for ‘the populatlgn are
[ & ussed in Subgequent sectlcnq of thlS rgpsrt.e | -
| 7 For each .school in @hg_sample, we analyzed tﬁe*unwefghteq res?onses éf ;
“méﬁraﬁa_ﬂf-womén to.each survey ‘question using chi square analysis. These :
;résults have Eéén’prg;ggéd té t;a Pgrticipa;ing_schéolsg They are far too
zfvgiumig?gs for iﬂc;usiOh in this report. i
F. Géiéralgzabiiity'p%,thg Sﬁrvéy-Resul{% ~!;! j - L - = i%§>
_ Ihezéurvéj éesuits aré’géﬁéralizablé oﬁly to tﬁe-EQ schools in the pop- _

ulatlan and not to, Dth@f schéols.’ In partlcular, they shoqu not be generallze&

to two—yéar and four-year collegea, because of differences both in tvpe Df '

jihstituiibns‘agd in theﬁcollege environment when thérpiapnrtign’ of women is

“'substantially smaller than at "the institutions in the study population.
s = - - {» : *

Ed N 1
I |
N - %ud -




2. CHARACTERISTICS OF MEN AND OF WOMEN ENGINEERING STUDENTS

. This chapter prea ents a summary of the survey resu;tg. The results
are organized as chLcws: (a) fall surveys of’ 1nc@m1ng freghmen, (b)
spring surveys of freshmen; (c) selected dlfferences between the fall 1975

N K - % . : =
and fall 1976 freshman pggulations; (a) spring 1977 sophémgre survey.

A. Fall Surveys of Incoming Freshmen

The_questionnaire'adﬁihistered'in‘tHé”féil"bf'lETSfEéngiétédmﬁf“$“‘"

- Part I of the Céllégé Studént Questionnaire déveloped by the Educatiaﬁal
Téstlng Servlce (200 1temg) and a thlrty=1tem quéstlcnnaire des;gned for-
thisrétudy ‘The quéstlannalre adml' stered in the fall cf 1975 ccns;sted
of SD_itemsg including a number of items adapfed from the College Stu@gnt !
Quéétisﬁna;rg,iwith the permission of ;he‘Edugaticéé;-Testing Service. = - /

“4;;—T~~wThe fall 1975 aﬁd fall lQTS surveyf were:; flrst analyzed-5éparately.
Jln tables L tc T we rep@rt ﬂlfference; betWEen the respcgses of menrgnd D;A P
wamen’students ‘which were statiStically sign’flcant at the .01 level for
'3-g§th the fall l?T?»and fa;l 1976 survey pgpuiaticns; ??ése=diffé:enc§%?;
-“aééear'to be stable since they were significant differences in both “years.

Results are categorized as follows: (1) bagkgrcuni,'(e) expectations,

" (3) activities, and (I) attitudes. ,

2
EL fferencel in Backgfound (Table h) W@men'studénts{ who tended to be y@ung%;;‘

than the men, had first considered engiﬁeering fc; their major field some-

. what later than meh had. Women's parents tendeéd to bé somewhat more highly
. ‘educated tpaﬁ‘médsg, as indicated by the fact that high school was the highest
level of education for larger proportions of men's parents than of women's.

=11-




Table 4. Responses Indieating

Differences in Backgrounds of Men and Women

: ;Estimatediggpﬁaréiqng
K Survey: Fall 1975 " _Fall 1976

Women Men omen

RESPONSES ' _  Group: Men
1. fSéVEﬂtééﬁ}yEafs olﬂﬁér youpgerz 153 -_5 209 Eagff : 13% 204
2. First cmnsiaéréd majaringfinéeﬁgineerigg f-}g "

in last. two yéars : — ; 48 66 38 52
;BQamﬁighest,levél of father's education _ | o | o

‘Finished nigh school - 20 - 15 S T

L. Highest level of mother's education:

)
[
T
“J1
by
s
ot
kad
Do

Finished high school

[
Loy
[
ko]
]
(oY
[
=

Some college
5. Suﬁjéct most énjoyeé in high scgoci:
xMéthematic; o - | - 38 b9 . "33 b9
Sciences. | | . _ : " 39 32 . ‘sho ' 27
. Vhégﬁégtéf'ééiﬁéréial ’ o ,‘;>’"”"““3'3-“'"f517- 6. ;,,JI@_

6. -Subject least enjoyéd in high school:

] English A 30 19 32 20

Fﬁréigﬁ ;aéguage(s)- L 28 .. 1T . 27

Pﬁysieal‘éaucaﬁién . :: o 6 13 -5 12
7. ‘High school class standing: .
| Top 2% R .20 Lo 19 .31
;éTcﬁ 5% o B 182k 7 ;TJ‘;17 : 23
:iaésgo to 50% | ' 3T, 1T 3 .17
8. High school grade average of A or A- 48 70 s 73;;
9, Spent two or more-hopfs per uay-on home-. ) R

“work éﬁriﬂg senior year - L1 57 Tk 53




k=]

v

There were a number of differences in attitudes toward courses taken in

tw

high school. Most important is the fact that women tended to prefer mathematics’

courses, . It is ev;dent that women students were superlcr students in hlgh school.

4

'Differégées in Exgéétatians (Table 5) The only consistent difference in major

e e

f;e;d:eho;ce was that about twice as large a proportion of men as of women

planned to major in electrical engineering.

e

fstﬁdénts giffgre@ in regérd to expectations for their fréshmaﬁ=year n
CQlleggi Iﬁ garticular it is interesting thgt 1a ger proportlons of male

;sfudents than of fema;es expeeted to rank in the top 10% of their class, and

~larger proportions of men than of “womén expected' to obtain an A average. Thése

seem ﬁo “indicate greater levels of self-confidence amang .the men students.
_Furthermore, larger prgportlan5|gf men, than Of women EIPEEtEd to do better thaﬂ

‘ ather students, wheréas larger prcpartlons of women than of men expected to

1l i

.pérform egual;y with others. !

&
;-I
Students dlffered in the persons Expected to be the greatest ;ﬁfluence-

B

in t%gér freshman year. Wcmen tended to expect greater ;nfluence from women

&

Di 4; erences in Actlv;tles (Table 6) Stgdenfs differed by sex in high school

participation in activities and in intégest in parﬁiqipating in activities.

Wbmengvéré*léés likely than men to have received high school athletlc awards

.- . , sl Csozia o S m &
or to linve dEVOted much tlme to automotive activities. Women were more likely

than .men to have part;clpated in musie or llterary actlv;t;es. _Smaller pro-
"portions of vomEﬁ than Gf men were inte: ested in partleipatlng in athletics,
Efd,;arg Pr éportlgns of wamén than of men were interested in partlclpatlng

in school spirit or préprcfesslénal organigation$,= ‘ T o

7
-=13=

-
g
e




1. Electrical engineering as chosen major

5. Expect freshmanxgraae avéragé of A o 18 -

Table 5.. REEPQHSEE Indicating / B

Differences in Expectations of Men and Wamgh

-4 . Ta

§t1mated Preportlons

"ﬂid\
‘“'-ﬂ
—«]
A

‘ | ' Survey: ' Fall 1976

RESPONSES ‘ . - &raﬁp: Men W;Qgﬂ | Men VWomen

l

field S ; 20%" 108 - 20% 8%

2-:-EIPEQt-ngatEEt personal satisfaction from

- becoming acquainted with wide variety of

W
‘\M

stuiants o : ﬂ 5

3. Expeet greatest problem to "be meet;ng
and/ar relatlng to members Qf oppcslte sex ; .9 L . . 9 4
B, Expect to rank in top 10% of fres@maﬁ class,

relative to other engineering students.. 26 17T - 21 .15

15 9

I._m
. \D

56; 'Ei;eetei academic performance in compéri%on -

with éﬁgineering studénts of own sex:

Better than most ~ ; . 39 ' 191 ' | 39 25

“Equal : o ' - ' 56 ™ 55 ;68
T..'Eépectéa pcademic performance in comparison | :

‘ Q;th engineering students of opposite sex:
“Better than moéﬁ ‘ _ Ly xiE' ' 48 18
' | X 65

—]
wJ

" Bqual | ' 50

7 B. Efpect most influence from: .«

Female fat:u.lty/.;taff members 2 " 5 1 3

; EemalexengipEériﬁg students . 3 13 2 10

(v ]
e ]
bt
Lo

Male engineering students 29 19-

Other male friends - 22 .8 29 . 15

i%lﬁagz

- R = 4



Table 6. Responses Indicating

e

Lo Tereneos tu Accivities of Men nnd Women'

Estimated Proportions

Survey: Fall 1975 =~ Fall 1976

~  RESPONSES , * Group: Men Women_ Men Wemépr

1. Received no high schig;fathletic gvards - 43% 621 us% 52%
2. Spent- an hour or 1ESS’péFiWEEk on auto-

i

ﬁohiié;activiﬁiés : . 61 8 56 _ g?
3.: Did not participate in:
High school music activities 68 52 >65 .48

Literary debate, speech, dramatic

s activities i 57 : A-ET _4”51 !

=3
%)

E]
s

T Kot'intéfested iﬁ participating in:
Athletics N ; | W o 28 A 15 27
Séﬁéél spiriiﬁacﬁivitie% ; 51 ,iéé ; 5T . U7
'Preﬁrcfegéiqnal prganizgtiQn$ a 27 16 25 . ° 16
?. Eréferréd Qutgide reading: ’ , ) I . . e
%ﬁience, ﬁath, engineering o h 13 3 . 11 E 3
Science fictiég ' j- 17’ .é - 18 10
History, écanomicé, ?%E.; | :“= 6 . 2 o T N
.Hcvel%, short stories, ete. - 18 57 - =i7l' .. 56

20 )

~a
-

-

: é;, | S%a:ts, 1éi5u§§ . : "y 20
:é%% Quite ;r very interested in modern art . 12 21 ©oL 1k al
*-Zi Recé%vés a lot cf Pleasure from classical ’ |

music ‘ e | . LS 3 § .38 56
*_8_ Enjoys reaiﬁngApoétfy ’ I C 39 71 N b1 ;72
9. 'Alicst.a;ways consults with friends on o o ;
igportant persoﬁél decisions _ : V;EA | 24 | 16 28
;D.- ﬂsua;lyvor alﬁqst’always gahsults-witﬁ parents

on important personal decisions hT .59 . 51 . 65




"¢ Students differed radically in preferred extracurricular reading, and %S‘
interest in modern art,-classical music, and reading péetry! Finally,flarger\\

proportions of women than Df'men consufted their friends or family concerning

N

iﬁicrtant persgnal’decisioné_ : o I 5 /-
. .fferences in Attitudes (Table 7) Students differed to some degree in atti-

tudés;towafd graduate study and work. Increased earning potential was impor-

tant to larger proportions of men than of women as a_reaSon for planning to

attend graduate school. Students differed somewhat in preferred work. situastion

and, expected source of job.satisfaction., In addition, larger proportions of
men than fowomen c@nSidgred administrativé responsibility a very important °
‘work requirement.

a

As indicated in table 7, men and women differed in attitudes toward

a

certain social issues. In addition to issues .of national political interest,
they differed inregard to campus issues. That is, larger proportions of women

- than of men believed that églléges should provide assistance to minorities and

to women in developing peer support groups. Larger prépartians of men than of
women indicated that no special assistance should be given to women engin-

)

.eering studente.
Finally, men and women expressed different attitudéslc@ﬁcérping pians

for combining careers and marriage. Not only were there differences between
men's and women's preferences for themselves. * In addition, women's prefer-
eﬁcesvfor their future roles differed substantially from men's preferences .

3t L]

for their spouse's roles. B | . : C
In addition to the-items discussed here,.there were others which were
.included on the fall 1975 of the fall 1976 survey, but not on both.. A number”

of these items, relating tﬂ‘charagterisfics such as Scholastic Aptitude Test

&

scores and parents' income, are discussed in Chapter U of this report.

,-n""‘;"I ’ )

16 | - . )

20
L .
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KR Table 7. Responses Indicating

- Differences in Attitudes of Men and Women

Estimated Proportions’

Survey: Fall 1975 Fall 1976
} .

.RESPONSES ) : " . Group: Men  Women Men. Women
1. Expectation of increased earnings as most

o

 important reason for graduate study - - 10% Lz 11% 3%
2;,,Préférreﬂrtype @f;work;situation{
. .DWﬁ.?ﬁEiﬂéSE . !. o 9 %‘ 12 :A L
33

3., Most important source of future job satis-

&

Public or private research organization 13 21 12 19

faction:

TR

Prospects of above aferige income .13 7 111
To be hel?ful to.gtﬁers-an&/or Useful ] | |
to. society | ﬁ i Eé.f R 9 - 19
A stable, secire ruture ' AT - '8 25 14
L, _éansidér it essential or very impartant-té : |

bhave administrative responsibdility 21

L
RO
"
L
w
=

5.. Probably or definitely plan to join

-]
=
=
-
-
Lo

Peace Erops_gr-VISIA}
6. Fairly @r;vefj‘wéll.infarmei about
ﬁa;itfé§l affairs. - o le 3§ *" 68 53"
7. In fg§g¥ of aﬁclitignlpf capital punishment- 31 L6 .25 . Ls -
8. Concerned ébaut Ehild:én.haviﬁgiaccess |
o obscene literature, o 39 69 . bk 58

=

9. Opposed to decision to bomb Hiroshima : .19 ok 22 L9

i
x

Ho
o




Table T (contiuued). Responses Indicating’

g ~ Differences in Attitudes of Men and Women

-

" Estimated 'Proportions .,

Survey: Fall 1975 . Fall 1976

RESPONSES . , Group: Men = Women 'Men  Women

‘10, Sugpart'goilége sﬁ@n%@féd pegr'suppért groggsr i
thESéisf minﬂrity>éﬂginééringi§tudént§‘_‘ : -19% -~ 16% L 85‘ 1T%
“11. Sﬁgpdrt special assistance for female - |
engiﬁéerigg studeﬁﬁg in terms of:
_ Peer SUPPQF£ groups i T 16 8 1h:
‘yaggiof the éreésr | y '7 E | 53 9375 ' 42 28
_ié;' Préferréd's;tgétiég for self in ten years: |
.}Marfi?dg.ﬁé children, fﬁliatiﬁe.jcb ‘ 23 i31v_ 29 b
Married, thiirenéﬁfu;;:time job 59, 21 52~ 19

19°-

[
Wi
¥}

Married, children, part-time. job °

Married, childrén, unémpiojéé - 1 8 . - 0 ; 5.

@

13. Preference for man's role:
‘Married, no'children, full-time job 23 32 29
14%. Preference for woman's role: ' A

Married; no children, full-time job .12 31 o 15, - Ul

Married, children, full-time job 7. 21 . W19

R

Married, no children, part-time job 9 2 - I2- 2

i
§
N |

-+ " .. Married, childreh, iremployed 2.8 26

w o«




B. VSp ing Surveys of Freshmen

£

..The questlgnﬁa res admihl tered to freshmen in spring l975 and sprlng

1977 facused on students' freshman year experiences anﬁ on career plans,' Theyf

 mcons15ted of sixty items designed for this study. These items included a

- number adapted from the College Student Questlﬁnnalr , with the permission

of the Educational Testing Service. The questionnairesigenéraliy took less
than th;rty minutes t@gﬁcmplgtei Only those freshmen who had completed the
fall survey and who continued in engineering at their original institution

Vérezeligiblé to complete the spring survey.
The.spring 1976 and s spring 1977 freshman surveys were analyzed separately.

In tables 8 and lDwe report those dlffE?Ences between the responses of men

and of wohen stuisﬁts which were significant at the .01 level for both the

]

“Epring 1976 and spring 1977 Su:féy pagulatiaﬁsi: Since these differences were

e T

statistiéaily significant for both years, they appear to be stable. Differences

Wére fuund both in freshman year E;per;ences and in career plans.
Freshman Year. Experiences (See Tabléa) At the end of the freshman year, the

3

students indiﬂated how well they thought'théy had perfovmei academlcally, both

) iﬁ relation to students of the :same égx and to studénts of" the opposite sex.

v;@ﬂéé again, men evaluated their work more confidently than women did. Larger

K

. =

proportions of men than of women indicated that they had done better than most

other students, whether men or women. Wamen agaln tended to rate their perfor-

. mance as being equal to that of other students. Further, largér propartians

X [

of men than of women said that they vere n@t_anxiaus duiing exams.

-Bince the grades fér their first semester courses reported.by men and

i

‘women iniieatéi EQua; perfnrmance'levels,«these results indicate'differéncés

1

in per¢eptions of performance, not differences in actual performance. It is
;.helpful 16 explore these rﬁgults further T oy
- . ) ~ 3
In table 9 ‘we compare students' respcnses 1n spr;ng 19?5 cancernihg

E'their.aéédemic performance in relation to students of the same sex and to



o

Table ‘6. Responses Indicating

&

Differences in Freshman Year Ixperiences of Men and Women

Estimated Proportions

Survey: Spring 1976 Spring 1977

Men Women

- RESPONSES - : ~ Group: Men  Women
Aeédemig éérfarmanée was :

- better than that of most

others of ones sex - ' - 39% 25% 36% 26%
Agademié;pérformancé was

‘better than that of most

-

students of other sex ‘ 39 23 - 39 =

Not anxious during course

exams . o - 15 9 AL T

i

Number of enginzering
students among three
closest female friends:

" None 5
_ . r

[ ] -3
= ¥
LT
[

M

Two 19

£

Consults wiihvclgse friends on

important decisions:

iy}
W

=

Almost always ) 13 32 15 23

Seldom : ‘ 30 19 33 2k

ity

Almost never _ ) 13 ok 12 T—

m
Lo o



) . , Table 8 (continued).' Responses Indicating
' Differences in Freshman Ygﬁr Experiences of Men and Women

Estimated Proportions

RESEDNSESZ A Group: ‘Men - Women Men

'6. Participation in?prepfafessioﬁal |
Qfgénézatiansz ﬁ ,

None - f ' é TT% T 58% . T78%

P e .
To a small extent ‘ 19 o 3T A9

7. Greatest influence during fresh-

man year:

1y,
i

t - Female engineering students : 3 .10

Other male friends on campus - .. 26 11 27

Other female friends on campus T b

=
-
ey

8. Feelings about sex ratio in engi-
neering at ones college: .

6L

]
W

Too high & proportion of men - o

9. Nanfréguiréﬂ reading:

Nonfiction in science, math,

=
o
")
WO

enéineering
Novels, sh@rtistariESS
drama, poetry, etc. 13- 39 13

Nonfiction--sports, leisure,

m

ot

g ]
N
je]
[
je]
(%]
=

—
a [ S
i T o
5 Te—

]



Table 9. Students' Assessment of Relative Academic Performance

in Spring 1976.

El

2

Category Men  Women of Difference

Ee:fgrmgﬂée with respect

s

to members of own sex
-rétéi higher than with re- 7.9% 15.4% o1
spect to members of other - -
sex. |
2. Eérfgrmancé'fateﬂ the same ’
" with respect té;b@th sexes. 82.3% . 76.2% . .05
3. Performance with respect to | |

members of own sex rated lower 8.6% 6.9% . . not signific

than with respect to members at .0l or .05

of other sex.




students of the opposite sex. Results were similar for the spring 1977 fresh-
man survey. We show the relative proportions of men and of women in three
categories: those who (1) rated their performance more highly in comparison

with that of students cf'théir own sex than in comparison with students of the

ogposite sex; (2) rated their performance the same in comparls n wi th both

groups; éﬂd'(B)r;éted their performance lower if tomperisor-with-that—ef-stu———

dents of their own sex than in comparison with students of the opposite 'sex.

Greater proportions of men than of wolien considered their academic performance

to be the same as thaf éf»gthergmen and women. Thus, greater proportions of

men than of:women appear to con51der the two sexes' agadem;c performance to be

1

equal. On the other hand, greatér proportions of women than of men had a high-

o

er estimate of their academic achievement in relation to that of their own.

.5e

than in relation to thgtraf the opposite sex. Thus, greater proportions
cf women than of men appeared to have a higher oginion of fhé”écadem{e aehieveé

& -

ment of the oppa51te sex than that of their owﬁ’sex;‘-Cangiﬂertﬂg»the;fae%-%#ﬁﬁ;—

men's and women' academ;c achievement did not ilffér, it is appgrent that

greater pr oport ions of women than of men underestimated the académicAperfo:-
mancé of students of their own sex. This fesultfis.similar to a finding by
Farley that women undergraduates reported themselves to be less intelligent

than men rated themselves, although the women rece;ved hlgher gradé p01nt

Gaverages (Farley, 1974). - u. o

Friendship patterns differed by eex!; Largér proportions of men than

of" women 'had no friends in engineering among their th ee closest female friends.

]

Also, women were more likely than men to have engineering students as two of
their closest female friends.. Women students indicated a greater tendency

than men to consult with their friends about important decisions.
A larger ﬁrGPOTtion @ﬁvﬁén than of women 'had not participatei at all in

preprofess;anal _organizations. Women were more.likely than men to have

participated in these organizations to a small degree.




Persons who were the greateét influence on ﬁhe students during the fresh-

man yeay differed b& sex. Larger propértions of women than of men indieated

Iy

that female Eﬁgineeringrstudénts or other female friends on campus were the
gr test influvence. Larger pr cpértions of men than of women ééiiimalé friendg
on Eampés were most influegtia%.

Men were more likely than women to iniiéé%é"Eﬁgfnfﬁé‘§§3§5§iigﬁmafWﬁéﬁf -

among engineering students was tgg large, whereas women tended to indicate

that:phe prépértion was just right,

Men -and women differed in types of materials preferred far nonzrequlred

reading, as they had when they entered college.

_Carcer Plans (See Tabls 10). -

start of freshman year were obtained at the end of freshman yeér as well.

Larger proportions of men than of women planned to major in electrical engln—

eerlﬂg. Fcr:a larger mindrity of men than of women, high earnings were the

most important reason for their career choice. Also, women were less likely

.than men to prefer to own their own businesses.

A larger propgrtign of men than of women agreed that they had understood
the natiure of an éng neering career before they started college.
Tt:appears,that_the aegreé,of motivation to be engineers chaﬁged for

larger proportions of women than for men. That is, larger proportions of -
men than of women were neutral when asked whether they were more strongly

B . . : -
motivated to be "engineers than they were a year earlier. S

- Students were asked to indicate a'majoriinrengine%riﬂg or in another
area. A‘largef'praporticn of women students than of men did not indicate any
major field choice in engineering, although there was ng-singie field outside

Englneer;ng WhlEh chose ‘more often than men did.

;;ii



Table 10. Responses Indicating

Differences in Career Plans of Men and Women

2. Did néﬁmindicaté a.major fieiémggy
. -
engineering
3. ﬁigh earnings.as most important
reason for career choice
'k, Own business as preferred éfafessi@nal
fjwark situation |
5. 'Agree_gr strongly égree they undérétcad
nature of engineefing caréer before college
ég Neutral when asked if more strongly
. motivated to be an engineer than a year
earlier
7. 2: to 23.as age to first start full-
ﬁimé prof@;s?anal‘work |
8. Age ta_firsﬁjsﬁart part-time pro-
fesgiénal work: |
21 to 23

30 ﬁa 32

£ LY

13

L2

b

24

Estimated Proportions

‘m

2

16

63

1k

L6

18

18 .

[+

36

(v ]
i’

62



Table 10 (continued). Responses Indicating

Estimsted Proportions

Survey: Spring 1975 Spring 1977

RESPONSES , Group: Men . Women Men Women

9; Ag? to first stop worging for
| six monthé: ,
24 to 26 7:' R 2% - 8%- 3% - 8%

27 to 29 . 3 18 2 17

3§ years old or older 33 1k - 33 12

10. Age to return to full-time work:

L
(o
ck
O

W
c
!
.,
’b_.l

I._m
|._m
g
i}
]
Lin]
g
]
ey
m
i
)
0
o
w H
‘D‘
W
o
il
<
A
5
L]
oy
H‘w
b
£
e




Womén tended to be intérestéd in starting full-time ?rgfessiOﬁalb
- work earlier than the men %Ere. Larger proportions of men than of women wére
intergsted in starting part=time professional work from 21 to 23 years of age,
at the age when maéf women were intérested in starting full-time work. A

larger minority of women than of men were interested in starting part-time

work from 30 to 32 yéars of age. s

n than of men Qefe'intefestééazﬁyfifgf”éféﬁgiﬁéh

iﬁg:gj’e?;;;oﬁartions t;vf women than of men we
work from ages 2k to 29, whereas larger Percentagesiof men than women did
nat-want:to stcg working ugtii they were 39 years old or gldér, Furthermore,
larger prop@rtiqps of women théﬁ of men were interested in returning to full-
time work between the ages-of 33 and 38. | |

- —Finally, a Largér minority of women than of men did not plan fg have

=

ény children. -

" C. Selected Differences Between Fall 1975 and Fall 1976 F;gshmagﬁ?égg;atiags

An important difference between the two populations is that there was

a larger percentage of women students in the fall 1976 population.than in

LI

‘the fall 1975 population (16.0% vs. 15.1%). There were also differences in
the major field selections of the two Pépélations. These differences maf

be actual, may be due to Sémp;ing error,A@r ﬁg differences in the questions-
used:on the surveys. In fail 1975, students chése from a list of eight engin-
eering fields énd a number;of nonﬁ;ngineering fields. 1In fall 1976, spring
;976, and spring 1977, the list of major fields included sixteen engineering
fiei§§, as well as other fields. | | | )

espite these poésib;e sources of variation in responses, ;t appears that ,

w]

s

in 1975-T6 there was an_actualriifferencé in the percentages of freshman men
and women planning to major in meghagiggf engineering, and né difference in
the proportions inﬁlQTEET%_ For the students who enteréd:enginéering in

fall 1975, a significantly larger proportion of menithan of women planned to

B 265




ma.jor inﬂmechanica; engineering (1L4.7% of men, 5.5% of women). For this same
population, there was a similar difference in the Eprlﬂg of the freshman year.
At that time, 18.7% of men and 7.5% of women were interested in mechanical

Enginéerinéa Both differences between men and women were significant at the

.0l level. For the class which entered in fall 1976, there was alsa a differ-

~ these proportions only differed &t the 05 leveli— Iﬁ-thzs-clasg,lltiifafm:mAP

and 9.1% of women chose mechanical engi ineering. ngever, in aprlng of the
freshman year, there was no Sign!f cant -difference (at the .05 level) between
the propartlans of men and wamen in this c¢lass who chose mechanlcal en 1neeiing

(Légl% for men:/lBQQ% for womén). : / '

&

entered. in fall 1975, but little if any such d;fference for the population

whlch Entered in fall 1976

D. The Spring 1977 Sophcmore Survey

The guestionnaire.adminlstéred to sophomores in the spring of 1977 con-

1 sisted Gf'SD items designed by the research team. A nu@ber of the questionnaire

E

items were adapted from Part I of the College Student Qﬁéstionnaire, with the
, a :

‘D‘]

permission of the Educational Testing Service. The quesﬁiannaire generally

took less than thirty minutes to Eampléte;

E

continued in englneer;ng at their orlglnai school in spring 1977,

completed both the fall 1975 survey and the sprlng 1976 survey. The survey

eering at their Qriginal schaols. Thus, althaugh apprcx;mately T14 of the méﬁ

and T7% of the. women who were eligible comp;eted the survey, thls wés cnly

ET% of the men and 38% of the wcmén in the original fall 1975 sample vha con-

ft;nuedzln engineering. - . o




These a%eralltrgsponse‘ratés are too low ta;justify estimatiﬁé popula-
tion respénse propartlang for the survey 1tems, or testing the significance
of the dlfference between e;t;m&ted proportions of men and of women 51v1ng a
particular response to a questién. Simllarly, an analysis of changes in

students' responses from freshman through sophomore year does not appear to

'be warranted.

The Sprlng 1977 aaphamo survey results may be said to characterize the

survey respéndents, rather than the 1ntended survey populatla Cgmgléte
results of the spring 1977 sophomore survey are available from the author of

this report and from ERIC.




3. ANALYSIS OF ENROLLMENTS AND OF RETENTION .

One of the two major objectives of the study was the collection of accur-

ate enrollment and attrition data ?cr male and female engineering students

,at repr esentative institutions. WE»vill first discuss enrollments and then

retention. . . , i
{ b

A. Enrollments

The enrollment informaticn obtained includes tvo types of information--
Eﬁréllments at the institutions in the sample, and egtlmates of enrollments

for the gopulation of 42 schools.' Table 11 presents the total first-time

freshman enrollments, and the number and percentage of women freshmen, for

the sc h ols in the.sample for both fall 1975 and fall 1976. These data were

obtained from the institutions. Note that there were large variations among
schools*in total freshman enrollnent, numbers of women, and percentages of

women

Purdue University had the largest total Treshman enr@11m3ﬁt E&Eh fear,

" and thé largest number of women. Due to crlterla for 1ﬂcludlng gc' ols in
the papulatlon, only Howard University had fewer than 30 women in either
freshman class.. ' : e

General Motors Institute had the largest percentage of women in its

freshman class each year. - Of the schools which provided the enrollment

iﬁformapion, the schools having the lowest percentage of women freshmen

£l

were the University of Puertc Rico, the University of Tennessee, and ﬁhe“

Univérsity of Illinois in QTE and Michigan TéEhnDlaglcal Instltute, the “

Un}VEISlty of Illlnals, and the Unlver$1ty of Puerto Rico .in 1976

K]
&

Egtimates of the total numbers of men and women fifst—timé freshméﬁ

in englﬂgerlng in the populatlon of 42 schools have been develaped based
’ o o o " N



Table 11. Total First-time Freshman Enrollments, Number and
¢ Percentage of Women at Each School in the Sample, for
Fall 1975 and Fall 1976.

Fall 1975 'all 1976

School ~ Total N nggglrg Women Total N Women 7% Women

" 1. Cornell University 648 - 18 12.0% 654 82 12.5%

W
o)
[l

n
b}

1ok 28,8
5 lnstitute ; ' s

26 23.4

-
=
y

3. Howard, University 137 20 1.6

~L4. University of Puérté A:; ’ ; \ . :
: Rico o 767 73 9.5 - 559 66 11.8

¢ 5. Texas A&M University 976 118 12,1 S —
6. Purdue University 1477 214 1b.5 1752 236 13.5

T. Pennsylvania State :
University 291 9 16.1 541 , 115 21.3

L]

8. University of Illinois s : - :
- at Urbana o 1103 117 10.6 lz200 - 133 11.T

9. Carnegie-Mellon Univ- A . 7 )
' ersity o, kg T 7.7 361 63 17.5

.10, Universitf of California : ] 7
at Berkeley ¢ 350 . k6. 13.1. : L1k 59°  1h4.3

1. Michigan State University 636 ~° 81  12.7 < 683 118  17.3 .

12. University of Tennessee . :
at Knoxville . 408 43 © 10.5 — — ————

13. University of Virginia 341 . 67  19.6 401 82 20,k
14. : Lehigh University 502- - - 58 < 11.6 499 69  13.8
15. Vanderbilt University 28l 6 .22.5 . —— e

16. 'Colorado School of 7 - . ,
" . Mines _ L2 68 15.4 51k 71 13.8
e . = iy} ,
17.. Michigan Technolegical | :
*University . - e | 879 192 10.5.

* Information not available for fall 1976

##% Replaved University of Tennessee in fall 1976.
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on the enrollments at the schools in the sample. These estimated enroll-

ments have been given in table 3 of chapter 1.

3- 7RéteﬂtiDﬂ !

Retention has been a topic of concern in engineering education for
many years. Studies of retention in engineering have generally included

only male students (Elton & Rose, 1967; Elton & Rose, 1971), or have not

distinguished between men and women in the ‘analysis (ElkinsVE'LuethémEyéf,
1974 Foster, 1§T§; Hanson & Taylor, 1970). Recently, retention has ' ’
received renewed atteéntion because of the dramatically -increased number of

womenjsﬁuiénts in engineering. Comparisons of the rétéﬂtigﬁ of men and Qf-
- L A .
womEﬁ“stuiénts at individual schools have appeared (Davis,‘Z§7§; éardner,
1976; Nemeth, 19755,'35 has a controversial analysis of th§ retenti@n_@fﬂ_
- a gatianai gample of students who énrol;édﬂin 1968 (Kaufman, 1977).' However,
ﬂ .nc analysis has previously appeared of a iarge-pépu;at;on of‘enginééring |
students ghich has a substantial proportion ﬁf waménrstuﬂenﬁs. ':%
Ihisrsggtian of théérépc:t'p:esents estimated ;étéﬂtiéﬁ rat?$ §ftér N
1 i/E years of cclléée fora populatian'af men and women eﬁginéerigg st§?
{ dents who Eﬂéered college in fall 1975. Further, it pre;ééts an anaiy%is ‘
- of "student characteristics related to reﬁéﬂtion for men and women students

who did not continue o study engineering at their original schools.

., Method -

Pppq;atian and Sample. The population consisted of all fi}statimeréngin—

eering freshmen whq.enterééxhne of the L2 institutions in the survey popula-

7

Lﬁion in-the 1975 fall term. Women c@ﬁprised an estimated 15.1% of the pop- Z
ulation of approximately lQ,SDD freshman engineering students.

All studeﬂtg;seléctéa from the-ié'scbaols chosen for thé‘fall lQTSEl

O

survey sample who actually enrolled were included in the retention analysis.
*




le 1ncluded all freshman wcmen in engineerlng at the sixteen schaols

,,amp

1& randam sanple-gf the men at these Echaals. n tctal there were lSBT

5
1

§ STy )
! d ﬁbmen. Students were cbnsideréi to be retéiné&z )

. 1flthe§ réglstereﬁ 1n énglneering as freshmen fﬁ faLl 1975 aﬂd fema;ned at E,=xf, :
:thé same 1nst1tutlan in engin ng throughcut the sprlng ;975 term and at ;.
fhe beé;nnlng cf thé sprlng 1977 te;m (11/2 years) Thése Efudents ;;il ;
be referréd tc -as, the retentlon g:oup. All atherﬂstudents vill be refe red .

?;5 to as the nén—fétentlan group e . i= K ; .-if; Vﬁff
| Each af the slxteen schaols in. the sample reported the namgs of sté?- v
’

f‘_dents ;n thé sampleawhc were nat retained. From,thls "data we developea

Hestlmates’of the poﬁﬂlatlan retenticn propartlons far mgn and wamgn. In

Ealculatlng theEEsestlmate 5 student w21ghts based on the studéﬂt select;cn

'“bablll,les were used.- The estlmatei propgrtlgns retained at all 42 schgcls

—. &

- .73.3% fpr men, ana~67i8%—f@r:w@menr These.estlmatéd pfoportlogsvgre sign;f
' 7:iLantly a f srent at the Dl ieve’ of s gnifiééneé; :Ihus:there wﬁsuanly

#

‘1

?zabcu% one ghance in a hundred that the abserve& difference in prorartians
. R .

: ulcl be thls la.rge or L‘arger if the populatlan prc:portlans were equa.l

The retent;on rates for the ssmp;es at éaeh of the 31xteen 5choclg are

L 4

shawn in f;gure 2. There’was ﬂlearly a greét deal af var;atlon in the reten—

,t;gn rates at the- varlnus schoa;s. ngever, mﬁst schéols had h;gher retenﬁ

: .tian‘ratéaéfor men than far-wngﬁ; ,Ihenxgtes were. equal for meri and women.
. ] . * . - b .

H .
& : . _ =
= a i I

"é'at orie school, highér for vomen than for men at %wdééghoo;s, and higher for

' fmeﬂ th than for women at- thlrteen schocls.; Th%s difference in thE number
i\'- . * 3 N . -

of scho élé havingihlgher retepgicn rages_far women apd thése-haviﬂg_highEr . G;

- . . . 7 L LI - e
'*rgtesﬁfor gen=is.signifi§ant at the .05 level (sign test).

i
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s L . e -

"Tﬁﬁ%?gbaée& oh ihéwsémple results, there was a différenéé in” retention

B T

—~— / ’
_rates. for men and wﬁmen in the populatlen and most of the schools in the

— B ) . ¥

EjSEmplé had sgmewhat lower rates f retentlcn for women than for men. It

“

is uséful to ccmpare theeStudent_charaétérist;cs at callége entrance of the
'reféhtién and n@n—?e;entign groups, and to determine the destinati@nézof

'students who left ngineering at ‘their original schools. These areas ﬁill_
 'ngw be ﬂiscussed;

‘Eymmary af the CDmEaIlSOﬂE of Student Charagtér sti é Student cha:actér=

istics were *determined by means of the fall 1975 freshman survey whlch was
¥

ccmpLetEd by students in the Sample at the beglnning of the freshman® yéar.

1w

'Qf the gtudents ccntalned in the samp;e, 55 3% (i, e., 905/16377 ? fﬁe nﬁﬁr_*““

and 60.6% (1 e., TTBLlETE) of the women camgleted the survey. As~dis§usseds

”uear;;er, the survey consisted of Part I Qf the Ga*iege Student Questlonnalre
L o
dévelcped by the Educat;enal-lesting Serv;ga,;and(ad@;t;cnal 1§ems devel~

£

~ bped f‘or thl.% study - L ' . o

EEEEHEE af*the ;arge number of dlfferences between the character;stlcs

z - . >

of men and women at callege entrange, we first compared the retention group

&

& =

with the nan—reten%iaﬁfgrgup far men gpd women sepa

fg‘;ly?"Wé‘thEnfCQQF"W —

trasted thé'rgsu;ts for men and women..
Cne hundred:seventjssixjaf the male survey respondents and 200 of the

. .
? tr

e L-‘ .

students 1n the popuiatlon\of hE schools who dld not Eont;nue in éﬂg;neer—

[

ing ‘at tHEig ar;g;nal schﬂgag, Seven hundred tﬁentyénine'of the megjand

Wk

A'573 of the women surVéywréspgndents were in the retention group. Their
responses were weighted in' an attempt to represent éll.@fbthé students in

the papuiatién whéiﬁéfé retaiﬁed

¥

36— o




whlch was based on 10 items: from the survey These duestions and scé;és

| werse selected beEause prév1ous research had 1dent1fled many of the areas,

'sugh as- Ech;evement in hlgh school and parental ;ncmme, as Eorrelates of
=

attrition., We compared the est;matad p@pulatlen proportlans of ﬂtudents

‘in'the%retentign nd in the ncn=retention graups who would glve : sPec;fic'

rey question. The differencé in the estim&ted PfopOrtionéx

9

'for -the twd groﬂls was campared with the estimated standard errar of this —

resporse tQ a sur

‘d;fference to determine whether the difference in response propo:tiong was -

-sigﬂifizant at the~rDl leveli This level ‘was used in order to be aimost-

certaln that differences ln the sample really reflect dlfférences in the

£ i =

T Tpopuls

v

=

the ;Gl level for 18 @f tpe campar;scns. For women there were ¢3 such

differeﬁces} o . o . e o s
- The survey 1tems which d;d nat produce statlstlcally Elgnlficant.@ifé .
ferenees for mEn or’ women lncluded a number whlch were 5im;lar to’ ;tems

* - that other studles have 1dent1fled as related to attr;t;on. Thése items

wefe the follow1ng- »expectéd employment dur1ng»eollege (B -L tad 1977)

p rental 1ncome and time whén the student first considered englneer;ng (F st,r

1976); years, of hlgher education dESired (ElklnS‘& Luetkemeyerl ana mgther s :
-afh'ghes% degree (DE.V1S)i Other items wh;ch did not produce diffe nces meet-

.ing the crlterlen included the guiﬂance counaelar s reaction to chﬂice of

\ : © 4

' eng;neerlng, the size of the hlgh achool graduatlon class, and the sca lrs

. L3
glvlng level of‘cultural interest and social attitudes. It is poss;ble

that, even thaugh the sample dlfferenles were. not551gn;f1cant at the .Dl

level for these items, there were stil ﬂlfferéhc s in the pepulatlan pro= -
portions, Also, it is possible that some of these items would have adequately ‘

dlstlngulshed between ‘the retent;on and non-retention groups if students'ﬂ

+

‘who transferred and students who left due %o academlc falluré had been

\

compared separétely‘vith ?hézéienfibn group \(Hanson & Taylor; Vaughan, 1968). -




‘h was based on 10 items from the survey These quest;ons and sca;ss

: selected beEause prév1eus research had 1dent1fled many of the areas,

1 as=§ch;év3mént-1n high school ani parental ;ncmme, as EQITELatES of
=

itien. Ve com,sred the. est;matad papu;atlen propartlans of ﬂtudents

3he%retentign nd in the ncn=retention graups wha would glve : specific'

rey question. The differencé in the estim&ted pioPOrtionsx

the twd groﬂls was compared with the estimated standard errcr af this —

onse tg a sur

erence to determine whether the difference in respanse propo:tiong was -

1ificant at the~rDl leveli This level was.used in arder to be aimost-

:8in that differences ln the sample really reflect dlfférences in the

£ =

5

:}Etzanh—ngr—menﬂihezeﬂngzg,statlstically slgn;fleant d,fferencés at '

;Gl level for 18 Qf tpe campar;scns. For women there were 13 such

- A

i@

?ereﬁées‘. ) o o L e o B
The survey’ltems WhlEhnd;d nat produce statlstlcally Elgnlficant dif-

inces: for mEnsor women lncluded é number whlch were 5im;lar to items

: other studles have 1dent1fled 88 related to attr;t;on.A Thése items

: the follow1ng- »expectéd employment §;r1n5~eollege (Kols tad 1977)

2ntal 1ncome and time whén the student first considered englneer;ng (Fo

)3 years of hlgher education dESired (Elklnsd& Luetkemeyerl ani msther s ;

135% degree (DEV1S) Other items wh;ch did not produce dlf ences meet-

the crlterlen inecluded the guiﬂance counaelar s reaction to chﬂice of
\
© [#

Lneerlng, the size of the hlgh achael graduatlon class, and the sca, lr,
P :

Lng level of‘cultural interest and socisl attitudes. It is poss;ble

is even th@ugh the sample dlfferenves were. not551gn;f1cant at the .Dl

=l for these items, there were stll ﬂlffErEhc in the pepulatian pro= -

:ions. Also, it is p@%sible that some of these items would have adequately ‘
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.-i?Table 12, Bespan§é% vhich Distinguish Betveen the\Retggééan ind Non-Retention Graupé for Men

In top 90 to 94 pereentlle

csf high schaal class

e R

| In top 95 ta 97 pereen’cilé

of high schgal class

o Had A= or A average in

.al"

, ,-high_flschc:al
iﬂdLﬂLLEverase .
senior yeer |

| Had B- to. Bt aversge’in.  ©.

senior Year

____d C+ or 1ower gvarage in

seninr year ,

; Expect G+ or lauer average R

‘-in frestmgn year

- Istinated Stendird

Estidated Proportion

Giving | Respcnse

B Bieten_tiﬂ_n

NansRetentmn

23

52
&

%5 w

8 Ple._t_l to attend graduate schnnl

in z:rd&r to increase earnlngs 12

1

168

%

N

0

B 6 |

g ;_GIZC‘}JE L

Jrvor of Difference

. Eﬁ_timgtgd’;

.Rat'E Df,stjllﬂég’lts o

¥

with the Given Response -

R
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.,;._56',|’ |

60
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~Table 12 (cont. ). Responses which Distinguish Betveen the Retention and Non-Retention Groups for Men

Lk 717 mated Standard Estimted

o .
_Er_;-c:;_' of Difif_er—e-_nee - rRetentl%jn

| ,f.v’~=“a<-¥B,E-t§11_ti%:n_.' '_ _ﬂégfﬁefgntigr% | in Response / Ra.te of Students

""RESPpNSES ] | G_rc::ug__ N 'Grc:ug_ L Proportions vith the G;ven Eéspt:nse

-9, Interested*in prai‘essmns.l

% ?’

. hfe (ductar, l&wer ete.) 055 o S . . T8
- O _ _ - : 0
. A Stablei secure future as ¢ .

mﬁst mp@rta.nt source @f, )

[

i‘uture jqb saﬁsfactmn 8 . 13 18 o Cay

11 *Chase fram 11 or more. flEldS

B

E_Juelgﬂtlngmglnéerlngh_l5

12, ‘Fairly imortant to parents’

that one 'at"te;n_d_s cal_.lege- 15 P 53' o

[3

13 Exlaeet to rank in top 5 ta

Ehfclas -

ll» Expect to @ etter than. R
stuclenjcs'- of sa.me..sex :

5

by ,79.*-/_
15 | EfPEct to do ! etter tha.n C :

students gf nppaslte sex !;8 o 2 - - '“ T )

'EIPEG'G tD é.aas wall as S | B T T

iEKCstudents‘inf EPPC’s;tesex b ng !811 B A T




* Table 12 (cont.).

I
L%

RESPONSES

_ Graduat.ed from &

~ public higl? seh;‘;:cl
Math%i!iatics was |
faf@riﬁe!hi h school

subject

Réspézisé; which Distihguish Betwe;é-nv the Retention and Elan—EetenfiGn_GrmIps

. Estimated Proportion ~  Bstimsted Standard

" Giving Response

. Error of Diffe:jence'

Retention Non-Retention

~ in Response

for ‘Men-

Estimated
Retention’

.Rate of étgdegt s

Proportions -, with the

W

g

Given Response -



o L Had A= or A aversge in’

. ' / . )ﬁ

N =
|

" high school

152;,fHad A= or A averaée in

-
1

- | seniﬁr year
3, Had B to B* avéﬁage
;:in high=s§hﬁal-
- I, Héﬁ B- tG,B+:averagel :

..+ . insenior year .

i
i
4

g

B

b
1 clags;

. important- rehson for
- choosing engineering
¢ Chose, from 2 fields in-
Sobl

L3
i
i

In top 80-89 pe;c%ntile k

6., Working witl idees ds most

et gloslg - -

", Table 13, Responses which Distinguish Betveen the Retention end
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-, Table 13 (cont. ), Responses -which Distinguish Eeﬁween'the Retention and Non-Retention Groups for Women

Istinated Proportion | Estimated Standarg Estinated |

Giving Response Error of Difference Retention

Retention ﬁéngEgention - in Response Rate of Students

RESPONSES Groug

- frowp  Proportions uith the Given Response
9, .Eitremelyfimpgrtant to

parents that one attends |

college | U o 14 | 2.1% i T?%
10, F&thEF;E highest degree |

is bacheigr's &egree | C( o b B M

11, Coucesian ) S/ R S U

—eq—

12. 'Did two hours or more

hamewark per day in
“high scﬁéal N | 50 51 | - 2,3 | [f!
K 15; In teﬁ yea%é, prefer to o ﬂ' : | B o N
f e mar?iei, hav% ehildren;

3,
1

and be working part-time 27 fig I X f” o 75

LS




-women, éxgectatlans of ones success iﬁ relation to men ar,taféther women

'apparéntly dld ngt dlfferentlate between the rétention and non-retention

the men in the nbn;retéﬁ§icn group left due to academic failure and dismissal.

However, substantial ng@bérs of the most highly qualified meh students were
not retained. The men wﬁo_h;a been in the tcp 2 pércént of their high school
class were just as ;kely nat be to retained as were other men. To a large
EItEﬁt, these highly qualified méﬂ>whﬂ were not retained were probably inter-
nal transfers (Elton & Rose; 1971). S |

There was also a relationship between prior academic achievement and

retention for women. Womén who had received A averages in high school or in
the enlor year of high school were more likely to be rétalned than were
other women. Women who had B averages in high school or in their sentor -

‘year or were in the top 80-89 percentile of their high school class were

less likely to be retained than were other women. These women had lower

class stanaings than ‘80% of the women freshman engineering students. Thus
the women who had lower retention rates tended to have been at the lower

end of the achievement speétrum of wamé; engineering students although )

their absélﬁté levels of achievement in secondary school were high. Thus

these women .to leave enginééring than for the men, and that women who left"

would be more 1ikely than men to transfer into a different curriculum, ‘The

destination of non—retained gtudents 15 discussed in the next section.

"+ Self-confidence also appears to be related to retention for men. Men

who thought they would rank in the top 5 to 10% of their class had a higher

retention rate than did other men. Those men who thought they would do better

ﬁhan other men in englneerlng or wcmen Students in englneerlng had a hlgher
retent;an rate than did other men, whereas those whc thcgght they would do

as well as women students had a . lower retention rate than otheifmen; ‘For

)

{?.

groups.

:,_L;,L;; , 15'*;'

LI



Certain background characteristics differentiated between the students
in the retention and non=£§tehtion groups, although these characteristies
diff;rei for mefi and women. Fdr men, we found that those who had gfadpated
frgm a publi% high school had higher retentién rates than men who did not .

do so. This agrees with the results of a study of freshmen at the Univer-

o .

sitj of Maryland (Elkins & Luetkgmeyér)_- Hovever, there was no significant
difference in retention rates for women who had:graduatei from public or
non-public high schools. For wonega but not for men, we found that the
hiéhesttdegrae réagived bi‘the fathe: of the student, and the student's

race were related to retention fétes.' Women whose father's highest degree
vas a bachelor's degree had-higher rates of retention than other women.

Tﬁis éifférence was significant also for men,'at|the .05 level ofvsignifé
icance, but not at tﬁe .01 1§%El; Women who .indicated that they were Cauca-
sian had a higher estimated reténﬁicn raté than that éf other Woméﬂ; No

significant difference in retention rates for Caucasians and others was

ing students who are members of minority groups may encounter special diffi~ .

culties (Ott, lQTB)_”

'We_faund that parents' attitudes to college attendance of the student

‘were related to retention, as has been noted in earlier studies (Tinto).

- For men, those who said their parents considered college attendance iny

faeirly important were less likely to be retained than were other men. A

similar result was found for women.. A larger proportion of women who indi-
cated that their p=a ts considered college attendance extremely important
were retained than were other women. The retention rate was higher for'meh

whose favorite high school subjéct was mathematics than for other men.

The retention rate was higher for women who did twe or more hours of home-

@

‘work a day in high'séhool than it was for other women. .

i
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The number of fields from which students selected in choosing engineer—

ing was related to retention rates. For men, the retention rates were lower

for those who had selected from four or more fields than they were for men
as a whole. For wameﬁ, the retention rates were lower for those who had
selected from two fields, and higher for those who had selected from three

Retention rates were higher for women who planned to be married, have

children, and work partégime at a time ten years into the future than for -
other women. quen’whg had indicated that they giannei to be married and
have children and work full-time had lower retention rates. The difference

o

n Praportiogs giving this latter response in the retention and non-retention

e

roups was significent at the .05 level, but not at.the .01 level.

13

Finally, differenbes ih motivation also ‘appear to be related to differ-
enées in retention rates. Those men who were intereéted ig aﬁtendingﬂgradé
uate schédl in ordef to in;réase their eaynings (Foster, 1975) had a higher -
reﬁentibn ;ate than men as a whole., Men who were iﬁgerested in a proféssi;ﬁal
life, and thoée for whom a stable, secure future was the most important
source cf!%uture Job satisfaction, had & higher retention rate than men did
as;a-ﬁh@lei Waggﬁ who indicated that workiﬁg with ideas was the mﬂst-imgor—
'tanp reason that they selected engineering had a higher retention rate than

" other women. (This latter resuit ié gn cogtrast with Elﬁan and Rose's find—
iﬁg (1967;1971) tgag male stud-  at the University of Kentucky who trans—
fgfﬁgdrfrom engineering scored higher than did Persisgors:an pe:s@naiiﬁy 7
sgé;és which indicated they liked reflective“thcught.)4 Thus moti%ation wé§
rélated to retention, althcugh different motivations differentiated Eétwéen
tﬁe!re#entign and non-retention groups for men and for womeﬁi

Thus pfior:academic aéhievémént gni'exPectationsa self-confidence,
type‘afvséééndary,sEhoo;,:parentSV attitudeg’taward céilegé atteﬁéance,

-l
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favorite ﬁigh schmbl subject, number of fields from which one selected iﬁ
Qhoosing Engineefing; and motivation were related to retention fof;meni Prior
acadeﬁié achievement, f&éher‘s hiéhest degree, race, time spent on homework

in high school, family-career plans, number ﬁf fields from which one selected

in choosing engineering, and motivation were related to retention for women.

Destinations of Students

We have identified certain aharéctéristicsﬁwhich distinguished between
F 5 N
. . BN g . B
the students who were retained and those not retained.. We will now discuss

the destinations cfrthe students whé;were not retained in engineering. GnlyA'
ihesé students who completed the Eﬁ}éey'wéie inc;uéei in the analysis of
':Student‘déstin3£ia§s— 1
The séh@@is reported the éésti@aticns of 136 ofrthe 176 men: (77.3%) and
of 155 of the EQé women (77;5%) in;ﬁhé non-retention gfauﬁ who camﬁlgtéd the .
survey. ;Dest{ﬁatiéns vere categorized. as féliavs: |
1. iempcraty ;gave'cf absence. ;_ ' 6
2; E;ternaibtransfer, engingering (at énother school, but in énginééring)!
3. :ﬁxternal t?ansféri other (ét another scﬁoal, not in éngineering)_
4. Internal t:ansfer‘(é%?é 5c§éol, not in engineering), A
5. .Academic failure éhd diémiésal. )
6., Leaving school wifhaur?académic failure. : . o

L |

men and of women in each of these categories are
|

The unweighted percentages of
! | )

' given in table 1k,

From table 14 it is evident that the destinations of men and of women ..
were quite different. A majority «(68%) of the women students who were not
: . : k . !
< retained were internal transfers|, as were 43% of the men. Academic failure,

and dismissal afrect;y acccqntéi for the non-retention of a larger grdp@rtién .

. of the men-than of the women, T is'differs from D§visﬁffitding that twice




x
o
o
[
]
n_m
=

Whe Were Not: Retained

Temporary leave of absence

External transfer--engineering
External transfer--other
Internal transfer

Academic failure

5
6. Leaving without academic failure

Men (n = 136)
5%
3.

7
43

e
m‘

Regartéd Dest;naﬁians of Survey Respondents

EY

Women (n= 155)




as large a percentage of the women as of the|men engineering students in her ,

study withdrew with grade averages below a C (Davis).
It is quitéﬁinteresting that rESention £ women students within a given

. school (rather than retention within inglneergng) appears tc be larger than

retention of men within their orlglnf‘ schools. ' This is not surprising

since the women had better high school\achievement than the men did (Ott, 1976).

fference in retention rates in engi-

neering for men and wgmen is not substantially affected by our inclusion of
students who were on leaves Gflabgénce or\whc had transferred to other schools

in engineering in the non-retention group.|

en and women engineering students

The difference in retention rates for

in this population was apparently the result of higher rates of internal

i

transfer for women than for men. It would |be useful to ietermine the reasons

" for the large number of internalztfansferslameng women engin 1ng students.

C. Relationships Between Enroliments and Reténtion Rat

One might expect to find that,retentionzrates f@r %omen are.reia£ed to

enrollments of women. In table iS; we;%hoﬁ the correlation coefficients
' . between the retention rates of women at the 16 schools in the fall 1975 sample

and (a) the nuﬁber of women in tﬁe initial freshman enrsilments; gﬁd (b) the
‘percentuage of worién in these enrollments. These ;grrélatioﬁ coefficients
da.nopidiffer sigﬁificantiy from zero. Thus there was no statistically
significant relationship between retention rates and enrollments of women
for this Sampi; ofgléésghsclsi Hoiéver, the relationship between retention
rates and the percentage of women -enrolled appears to be somewhat stronger

‘than that between retention rates and the number of women enrolled.
y . :
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Table 15. Correlation Between Fall 1975

Freshman Enrollments ard Retention Rates of Women (n=16)

- ~ Level of
Variables’ Correlation Coefficient Significance

Retention rates of women : A +.17 .54
and number of women in
freshman class.

Retention rates of women +.35 : . .18
and percentage of women
in freshman class




~ freshmen-at U.S. universities@ Women were, apgra

ntf A. C omparisons

-, characteristivs, and college plans.

4, A COMPARISON GF THE SURVEY POPULATION -WITH THE POPULATION OF U.S.
UNIVERSITY FRESHMEN
This study has investigated the characteristics of men and vwomen engin-

_ : /
n a population of U2 schools, 40 of which are universities.

0
=

eering freshmen

We will now d; cuss the ways in which these eng;n ring students are typical

or atypical in relation to ather students at U. S universities, In parti=

engineering freshmen and other women students at uniyersities.
Universities, rather than two-year or fovr—yeaﬁ colleges, are used as

fhé comparison group so that differences which are gbtained can be aﬁtributéd

* to academic major rather than tQ>tYPé of institutign. The saﬁfcés of the .

camparqtlve data, unless atherw1se nated are the aoPEratlve Instltutic al

Research Program's (CIRP) national norms for fall [1975 and.for fall 1976

&

freshmen at universities (Astin, King & Richardsop, 1976 and 1977). ' These

norms are weighted estimates which repregenﬁ all [first-time, full-time

;J.

1mately 12% of the students

at universities who 1nd;cated on the 1975 C F 1 vey that they would pro=

bab;y major in engineering.

the CIRP pcpulaticn ‘with respéct to indfvid” 1

fndiyidgg;?Charécteristi23

Rage/ﬁthnlclty "The CIRP zurvey and the eng neering survey uséi simildr

raclal/ethnlc categor;ea in fall 1976 but-ndt in fall 1975,¢ Thus we will ;

‘on;y compare rac;ai/ethnic data“for fall 1976 fréshmén‘isee table 16). The

estimated §r§§5rtian,gf Whité stuﬂents in the engineering survey population
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Table 16. Estimated Proportions of Fall 1976 Freshmen

in each Racial/Ethnic Category

Estimated Proportions - -

Racial/Ethnic = - . Egginéefing:gufvey .. CIRP

Population Population

&

Men Women ° Men Women

Category '*

=

White, non-Hispanic ' 86.5%  8W.A%  91.h% . 89.0%
Black, non-Hispanic - 2.5 4.8 5.5 8.k
American Indian . 0.0 0.3 0.7 0.6

Asian , ‘ 2.9 | 3.7 1.5 , 1;&

puid
i
L]
o
ol
o]
.
L]
T
-3
js]
w‘
]
-3
O
-

o]
ct
=
m
H
M
=
el
WO
'_M
=
|...n
<

'*_éategaries are those used in the fall l??é engineering survey. The CIRP
used-the following chtegories: White/Caucasian; Black/Negro/Afro-Americany -
" American indian; Oriental; Méxiéan-Améri:an/Chicana; Puerto Rican-American;

- , _ , B
Other. CIRP results for MExicanéAmgrican/Chicana and for Puerto Rican=Am=rican

are’ combined as Hispaniic in this table.
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in fall 1976 was somewhat lower than in the university population. We

estimated that the engineériﬁg population also had a sma;lerfpréﬁortian

of Black students than dig the univeréity populatign, and Blacks comprised
a larger pfoﬁértion of the women students than inﬁhe men in each popula-
tion. _Althcugh the proportions were small, we estimated that largef pro-
portions of Asian American and of Hispanic students were in the engineering

population than in the university population asa whole.

These differences in the racial/ethnic composition of the two popula-

" tions reflect (1) the underrépresentatign:Qf_ﬁlacksiin>éﬁgipeeriﬂg_(A;ien;

1977); (2) the overrepresentation szAéiéﬁ‘Aiéricans.i; engineering; and
(3) the inclusion of the Ugiversity,gf Puerto Rico iﬂﬁthggenginéering sur=
vey ;ampl% but not in the CIRP sample.

Religion  .About Eé% of the s;udenﬁs in the survey population and 12% of
‘those in the university population indicated that fhey had no formal religion
Catholics were represented in about the same ﬁfogortions in both populations -
(31%). iEased.gn our éstimétes, there were smaller proportions bf Jewish

students and of Protestants in the engineering survey péyulétion then in the

university population.

. Age The average age of the women students in the two populations-was

slightly less than that of the men. There were somewhat more women than

men freshmen who were 17 years old or younger, and somewhat more men than

women who were 19 years old or older. - . s

'ACT Scores . Forty-two per cent of the men and women iﬁ_the engineering

survey populatioam in fall 1976 reported scores on the American qulege Test-

:]

ing Program examination (ACT). These students reported scores for the Math-

ematics subtest and the Natural Science subtest, as well as the composite

"scére_ These scores, along with corresponding scores of 10% of all students

who took the ACT in 1975-T6 are summarized in: table i?;; For each of these

£
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: Table 17. Distributions of ACT Scores*

Fall 1976

1975-76 Students Engineering Population

tandard Score

‘Mathematics Subtest Men . - Women Men- ' Women.

3L to 36 . 5% 1% | 34% | 3%
25 to 30 , 21 | 16 5l 54
19 to 2b 22. 19 o on | oo
Below 19 . 46 64 ) 1 : ' 2

gatufg;;sciencé Subtest

31 te 36 v 11% L% 'ha% 38%
25 to 30 28 oA B T 39
19 to2h . 28 [0 17 19

" Below 19 . 33 : / 45 _ 1 s A

Ecore . , /

_'Céﬁpésite,
" 31 to 36 1% oo 16 . 9% .

25 to 30 20 [ a3 59 sk
19 to 2k 3 . et 23 25

Below 19 = L5 / 59 2 . 2

* Based on a 10% sample of all high school students tested-in 1975-¥ (acT -
Research Services, undated), and on the data for the 42% of men and women in

the engineering survey p@pulaﬁion who reported scores.

I



SQé?ES, the engineering survey population had very superior scores in compar-
ison with all students who took the ACT in 1975-76 (ACT Research Services,
undated). For example, 34% of the engiﬂeerinébp@pu;atign who reported sccresA!
hadrscaréd from 31 to a perfect score of 36 on the Mathematics subtest.. Dnl;
5% of all the men and lﬁiof all the women taking the ACT had obtained suﬂhr
high scores. : o i -

Among all étudenté in the nation who took the ACT, men téndédrto have
higher scores than women did for the three scores discussed he?e_ In the
engineeridg sﬁrvey_?@pu;atign, men tended to have slightly higher scores T

ﬁhan womeﬁ did on the Natural Sciéﬁcé subtest, and éssen£ia;1y thEAEame -
;distfibutigh of scores as women did on the Mathematics subtebt and on the *
composite score.

Thus engineering students ‘in the survey population achieve§ high scores .
~on the ACT Math and Naturai‘Séieneé>subtests, and a high composite séaie, &
Ain.réiation to ali Studentsiw56 took the ACT. Scores of men and women in

the éngineefi%g survey population%were more similar>than were scores of all -
men and all women who took the ACT.

’SgTjSéorgé; SeQenty—fwa per cent of the studenﬁs in the éngin&&fiﬁg survey

—_— : . * N
in fall 1976 reported Scholastic Aptitude Test (SAT) Mathematics aﬁa Verba}
scoraéi These scores, along with those férﬂail;ig?é graduates who took the
test, are  summarized in table 1Bi The scores for the students in the
engineering survey pqpuliiian wére considerably better than the sé@fe; Df 
the totalAgfcup of ﬁigh school seniors gradu&tiég in 1976 who took the-
tgsti(Admissians Testing Program of the CollegéﬂEntragcé Examination Board,

- 1976). |

- ﬁight per Eent of all the men and women whéﬁtaok the SAT:bbtainedé

Verbal-SAE scores of 600 or aﬁcvé,-in contrast with-an estimated 36% of

the men. and kﬁ% of the‘;cmen.in the engineering survey population who reparaA

ted scores. The median Verbal SAT score for men éngiﬁeers was in the rangé‘ L

¥ -
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Table 1¢. Distributions of SAT Scores* - ‘ ' o . L e

2 : 5 . . ) —_—

Standard Score 1975~ .76 Figh Srhcal SEHlDrE _:i; . gnglneering Ponu;at;en o

¥

HMatrematics @eﬁ a b Women . . . . - Men . Egggg
750 or above Y. 2.0% - <. 0.3% - T 168 . AR O 11%

. 10 N ‘};1 ©o68

My -
R

600 to TLO
Below 600 T 90 o1 oA

& - - . X ¢ X N

Vertnl
750 or above 0.3% 0.2%. . Y : N T2
600 to TLO 8 - .8 35 ke

Be

mw

21ow 600 92 ' 92 5' N f:af‘SA AR » _55A o

¥Based on scores of high schaol seriors of the Qlass Df 1976 (Admlssi T ,t ng

Program of the College En trance Examlnatlan Baari 1976), and .on the datg for

sk [

the 72% of the students in the engineer;ng_survey who réﬁ@rted SAT sc@fega

. 8




) mately 500, whereas that for wamen was about th ' B,

»ELD?td‘SSDEffcf!ﬁomen ' engin :'rs 1t was in the rangé 570 ta 590

SpM

: -
Thé'median S

-'séaraﬁfbregll.sehiars who taah thé test wa in thé ragge LOO to” h50 for

bath'men and women,

3

Twenty—threé per cent of the men and 10% of the women senlors who taok

the SAT received Math SAT scoreS“of 600 or above, in contrast with 85% of

e . ’ . =

‘ thé mEn:aﬂd'TQ% @f the women in the g rlng survey population ‘who reparteﬂ

&

scores. . The median score for men engineers was in the range 650 to 680.
, s o ‘ S L : o
For women engineers the‘médi&n was in thé range 630 to 650.. In'contfast

%

the medlan score fér all men in the nat;on who taak the test was approxl-

- Overall, 6ne sees that based on our survéy estimates the Engi ering.

2

; sen;ors “who taak the SAT. In the englneer;ng pgpulatlon women tendéd to

have somewhat hlghér .scores on the Verbal SAT than men di& although thls
vas not true for the tota; group af hlgh schaal seniors. Amnng students in

the eng;neerlng survey pcpulation, a smalle reentage of women than of

 men thalned scores ef 500 or above on the Math SAT However, the differ= ';5535

se

ence in prapartions bétween men and women obtainlng such SEOres was smaller

in the éng;nééring survey population than in the hfgh school senior pcﬁuigA g

=

-High school grade avergggg~ In both the englnéerlng surVEy and CIBP popula-"

b

tigns ‘larger propartlons of women than of men had A- aver ages or abgve 1n

_ high-schogii Hawéver,_the survey p0pulatlan had signlf;cantlf ;arger esti-’

mated propart;ans of- ;tudents with A averageg than did tje unlvers;ty fres

i man p@pulatlon (Sée table 19). . Few females .and . gnly aboult L% of the males

in’ the englnéerlng Survey population had C+ or lower averages, Approxlmate—.

1y 13% of the men and 6% of the women in the university papulat;aﬂ haﬂ C+

®

. br léwer averagés in hlgh schcol. Thus the students in the engineering
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" . Table 19, Estimated Proportions of Fall 1976 Freshmen

Having A Averages in High Sclool

£

.CIRP Population ~~  30% .-  38%

. Eﬁginéerigg Survey / )
Population - o 554 - Th%




. : = ) ,fl“ .
in high sch ool, in comparison with all university freshmen.

- Fgmi%yrgh&racteristigé

Mhu .

arents' E&ucatiapa;ﬁ;gye;s TherdistributiéﬁS'éf educational levels of

'fthe fathers of men and wbmeﬁ university freshmen and of men in the ingiﬁ;

eer;ng populat;on were very 31mllar. However, the fatﬁers of women innthq

'“,?englnee:lng pﬁpulatlon tended to be more highiy educated than were the
@ther fathérs. Slmllarly;=the mcthers'pf wonmen in the engineering pgpula= -/

‘tion ‘tended to be more highly educated tﬁan.were}the mophérs of the other

d

sﬁudénts;_.Lgrgér_proportipna of thefcﬁh%r students' mothers than of women ,

engineers' mothers had only finisﬁeinhigﬁrséhéai_ Larger propértions”of

‘the woﬁén eéngineers' mothers than of the others had obtalned some c@llege
. . ' . . B . 7 [
education. ) b

Eareht an Engigeé?; In fall 1976, but not iﬁ faii;1975:‘stu§en£3 in the

| 'g neer;ng survey sample were asked whether their parénts were énglnéers_r
A Df th;s grcup, “an’ ‘estimated ET% of the men and 32% of the women had fathers
whg were englneers. Thls was much larger than for students in thé popula-

tion of univ univer ,ty freshmen in 1976 (abcut 11%). Thus a ‘much larger pro= i .

portion of both men and women 1n~the eng;nee ing ,urvey popu;ation than of
those in thespniver51ty freshman populatién had fathers whc'were énglneers;;;
:In bdﬁh §6§u;gtio§ss_gn;ygbcut 0.1% of Sﬁidents' ththé“WErE éngineers; ‘ |
g;f;g;a¥ Income Parental income was 1ndlcated by‘englneerlng survey reépgn—
deﬁtg in fa i 1975, but not 1ﬁ fall l97§ .We w;ll~an1y discuss comparisansr
 for the fall l975 frezhmeﬁ_ For the studenté who reSponieiﬁtq this qﬁéétion .

japprox;mately 14% of students in the engineerihg sample gave no response ),

B

the dlstrlbgtlons of parental income were quite similarwfof the two sexes’
and .fcr the ’E.wo populatmns. : 'T'hus the: enginéer’iﬁg survey population was
of all unlver51ty fréshmen 1n thls respect. :

ze. Plans

st Degree Planned In fall 1976, but-nbt in fall 1975, students who

-50- . . ,u-'
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 éoﬁp1eted the:éngineeriné.survey &gre askeé io inéicaté'the highest degiee }
;:that-they_planned’£;thtaiﬁ, A similar guestién was askeﬁ on the. CIRP: N
.survey. The fésgcﬁses to this question are summarized in table EDA Iﬁ
the U.5. university freshma%igggylgtion{ men weregmore interested than
women in'abtéining doctoral degrees or professional éégrees in\medic;né,

£

1aw, and:éa forth. A 1arger-prapartion of women than of‘ménfin the CIRP- .

. 'pcpulatlon planned a bachel, 's de grée as” th21r highest degree. In the
englneerlng survey pcpulat;on in fall 1976 there was ESEEﬂtlally no differ- -

-ence in the I

ropo rtlons of men and of women p;ann;ng to cbta;n these degrees.

g

Comparlng the twa papulatlcns, we found that the eng eeri ng surve§

=

popul tlon was more 1nterested 1ﬁ gbpalnlng mastér's degrees and less ;nﬁérs
: -1

=

" ested. in obtain ining pro fesslonal degrées (e. g., in medicine or law) than -

- Were the men and women in the unlver%;ty populatlcn.

’§EEQt Average Df B or above A Apgraxlmately AT% of the men and women stu-
dents in. the un;ver51ty papulatlon bElléVéd that their * chances of abtal ing
a B average or abéve in callege were gaod In éantrast, approxlmately 77%

of the men and women in the englﬁeer;ng 5urvey populgtlan expécted E averages

or above in the;r frEahman year in cal;ege. Although the two surveys asked
questlons réferring to d;fferent 1éngths of tlme, it appears that engln,er,ng!

‘students were more likely than the @verallxun;vers;ty freshman population to

a

éxgectvﬁ averages,

As discussed in Chaptér 2, larger propﬂrtlﬂns of men n +han of women’

in the englneerlng survey populatlon expected A averages in their freshman ‘ -

1

year.' This information ls not available f@r the CIRFP §opulat;on.

.Plans to Joln a Fraternlty or SQIA_MEI, . Perhaps due‘to the fact that women

gyhé study englneerlng ére enterlng a tradltlanally mascullne field, there

/’has bean 1nteré§t in learning whether. tnese women are more. or less likely
f/ than ather women ta Join a sorarlty (Q'Bgnncn, 1975) In the un;verélty 7 }

'Survey PDPUlEtlDﬂ, about 17% of the men andrgl% of the womén ;ndlcated that !




Table 20. Highest Degree Planned by Men -
and Women in the Engiﬁeering
and CIRP Populations

CIRP -

“””?;igSurvey: [R
. S "

" Group: Men ~  Women - Men Women

| None or Associate . . :’t-EQQ% . 0.2% 0.0% -
Bachelor's ~ 0.3 36 s 31.6

“Master's (M.A., M.S.) - 28.9 3L.9 . 371 361

——t

'Ph.D. or Ed.D. 134101 134 137
M.D., D.D.S., etc. S TR N 2.7 | .

LL.B. or 5.D. (law) 90 51 29 31
éther‘fineiﬁdiﬁg M,B.A;)m | 2.1 EX I 7.6 6.0

No response . ‘. : . fs% ——— ' 1.9 ,_D-T.

-
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-/ chances were very good that tley wauid jéin a sacial fraternity or so?ority.
i}learly 30% of the male students in the’ englneerlng survey papulatlon and
[' ) .

, 20% of the female Etédéﬂts in this populatlcn héped to Join a fraternlty or

sorority. o N S
’Thuszthé greatest level of ;nterést in”fraternity/saf@ripy1memb§rship
;wgs éﬁéﬁg men in the engineé?iﬁg surﬁey p@pula£iég, Women engin errng
;'Etﬁdénﬁs were o m@félof less in;linéa to ?gcame soro:ity members than vere
‘other women in the ﬁgivefsityApcpulatién_ﬂE

i

E. Conelusions

gt

’_ ACT and ‘SAT 5cgres, high school averages, numbers of fathers wha were engi

- eers, 1éva; of degree &gsiréd,‘grg&és expe;tei, and ppssihlyxreii 10

= u

were no apparent differences between the two populations as a whole in ils—'

tributions of ages or of parental income.

The differences-in race are probably attributable to the racial* composi-
) : . RERars _ o - i
tion of the engineering student population in the U.S. (Alden) rather | o
_than to special characteristics of the Enginéérihg survey pepulatibn. However,

the larger prépartlon of - HlspaﬂlLE in the engineerlng survey populatlcn ig

apparently due to the inclusion of the Unlversity of Puerto Ri; in this‘- \
. . . - |
survey but not in the CIRP éurvey. ' 'j B ;; : ) \ iﬂ
R The differences in high school averageé, grades expected advanced \ E
de gfe desired, aﬂd numbers of fathers who are engineers are Probahiy du% i
to the élfferEﬂEES in majar flelds of students in the twp;pcpulatlcnS,; ;
o

rather than differences in schools inecluded in the populations.

-
i




Differencés éetween Men and’ Wamen in Each EQEulaticn _ - : - )

AR

Thebe ve

e _differences whlch were ,;mllar for both the CIRP and engin-

Eérlng sprvey populations between the characteristiés af men and of women:
X - :
!(19 Blacls comprised a 1arger propartLOn of the women studEﬁﬁ% tﬁan

of the men in ach:papulation.
GE) Wbme%{s ages averaged s;fghﬁiy ;Ess'thén menAs- v
-(3) Lfrg4r prgpartlons-cf women-than af men attained A gvergges in
'high sehocl§ anld smaller pr@pgrtians of:ycmen than of menrhad E+~avéragesﬁ'
“or lower inkhigi ééhogl; ’ 0 | .
(Q) Lg%gér prapeftiané'gf men ﬁhan of women éEtainéi high scores on
the Naturgi_ééiéﬁcse subtest of the ACT, and on the ‘Math SAT .

-2

Di f ‘erences CharacLe:i tic of qugn:EnginggriggWStuégggg

e \

There vere otﬁer characteristics which differentiated women engineering

- students from t@é othér students:
. I i - . = . . .
(1) Women<engineer1ﬁg students' parents tended to be more highly educa-

ited thanjthe parent “of the Dﬁhér students, .
(2) _Women gngi;eeringéstuientsihéa éxt}emeiy good high school gradéf
‘gvéragés_ | ‘ o |
~The first of ﬁhese cﬁéragtéristics suggests_ that more hlghly educated

paregts are more suppgrtlve of %:e;r daughter 8 1ntentian to majar in a fi 1&

5ueh as englnéerlng_ ‘The secand éharaeteristic indicates.th t women englns

i

F
3 i; '
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5. ‘A-CéMﬁARIséﬁ DF.ELACK;WDMEN AND WﬂITE WOMEN ENGiNEEB%NG FRESHMEN jihag
Théré is currently a great deal of;intefést fecuséd on min@fﬁties and

women ‘within the profe é;,ns; such as engineering. However, stﬁéiés of
min@;ities or of Q@men in §néineering hav;iﬁot generally cogsidered wppgé
.ﬁ;nc;ities segafaiely; Neveithele553 women who-are'@embé;s of minérity.gréﬁﬁé
may face speéiél preElems,ﬁhén!they aspire to aacaféer ingenginééring; fér
they are unlike the major;ty of englneer;ng students both in regard to race
;and in régard to sex (Mal:om, Hall % BrOWﬁ, lQTE) Thérefareg as part of

f
th;s study,'we compared data cbta:ned from Blae; and from White women for

the .fall 1975 and fall f1976 surveys.

There were a number Qf reasons for fbcus;ng an Black wcmen, raﬁher
than other minorities. B;gcks, wHo comprised about 11.1%. of the‘U,sg,pepu—

r

1at1on in 1970 were only ‘about 1.2% of all professional engineers, making

_Blacks the most un&errepresented rlacial or ethnlc mlncr;ty 1n eng;neerlng i

‘the Unlted States (Planﬂlng Cammlsglcn for Expand;ng Minor;ty Dppartunitles

in Englneer;ng, 197&) / M@reav&r E 1arg§r number of Blaek women than mem—

I

-:bers af other mlnorltf groups partlé;pated in the survey projegt. In fact,

.the numbers’ of réspoéses from other m;ngrify students were to@ smg;l to allow
>for thexéélcq;atiénjaf Teliaﬁle ésfimatésgqf p;pulaﬁign respaﬁsé Proi%rtiongQ
White.women, faiﬁéfjﬁhan ail’ﬂ@naElacks, were used as é?éomparisoﬁ"group . éF’

because Wh;tes canstltute the majority group amgng women engineering students.‘i

" We. w;ll dlscuss those estimated: proportlans which were fcunﬂ to be 51g-

nlflcantly dlfferent for E;ack and for White women. These differences have

i ,
imp;icatians fér stuﬂent recruitment and for the provision-of supportive
G J B B - B A
services. i
/ -
] -
= / .
I n
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A. Method

. B

who identi-

Ji-iﬂéntifiéd themselves; as Negro,

y
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i'ineiéaing 14 from the p:éda;ijgﬁfi;uBlack institution. In fall 1976, 852

" women completéd the survey, including 686 who identified téeisel#eé as White, "

nganiéﬁénic?‘and 57;33 Black, nsn;Hispanic.- Tén of thEEé Elack Women weféx

~from the pred&minaﬂé;y Black institu£i§p.; Thus the total number of Elaek

" women who were sur%ey re%psndenté was 97. . (The question 1dent1fy1ng race Was

chgnged for the fal; 1976 survey to confbrm V1th HEW racla;/ethnlc categorles.)
Women comprlsei an estimated ;S 1% of the survey pcpulatiOn of approx—

1mate1y 19, 300 students in fall 1975, and an estlmated 16.0% of the survey

fgcpulatlcn of EPEraxlmately 21 hDD students in fall 1976 -Estimates of the

proportlcns of these women who were Whlte and the proportion Black for these

=tm@ populations are giveh in tab;e 21,

" Analysis

/ N L ‘ .
The fall l975 and fall 1976 surveys were anaLyzéd segaraiely‘ Data were

anélyzé& in terms of estimates Df the proportions of Black and of White:

women in the POPHl&tlQ; (k2 schoa;s) who would have a given response to a
:,Queétioai In order ﬁ@‘make_val;d estimates of these population praportlans;
the;égﬁa were wgightedaﬁinéluding adjustmentg (1) ta reflégt QVérall EElECtanl
p?obaﬁilities; (é) to account fcr:st%dEnt nonfespansé; and (3) in fall 1976,

HE

to écéQUﬁt’for!hénsparticiﬁatign of two schools. : E - ; -
We calculated the estimated standard erﬁ@rs o;.the.&i:férengegebetween'
the éstim&?ed pfgportioné forpBlgéh and for White women giving é=gertain-
rsurvéy résionseg By comparing the_diffgfénée in éhe esti@ated proporﬁians
éf'B;aék and of White ﬁaﬁén~gi?i;§ a.zertain response Qith thé esﬁimatéd

standard error of the difference, ve dEtEfmlﬂEd whether the d;f‘erences in .

|_.m

estimated proportions wére-gtatistigally significant'at the .01 lew

~66-
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Table. 21. Esﬁimated~?apuiatian Proportions of

Whites and of Blacks among Women Engineering Freshmen.

Fall 1975 881 b.1g

White Women'  Black Women

" Fall 1976 Cocekg . heg

.




o

i ﬁill discuss chlf those differences iﬁ'éstimatéi'prgpartiéns which were
g statistlcally 51gn;flcant at the é@l‘lEVEl fér:both.thé fall i??f and fall
1975 surveys. ' : E” ~ ) ? .
BF Results ; ;
The estimated w61ghted prapcrtlons of Elagk and of- Whlt\ women giving
fé Eefta;ngrespanse to a quest;on are given 1n table 22 for those items fgr

which there were;signiiicant,differen;gs both in fal ,775 and fall 19:5
"In brief, these results indicate:

(l) Fathers were more 1nf1uent1&1 in the student's decisiog to

pursue enginéering for White women than for Black women.
(2) Guidance counselors were more aware aff and supﬁgrti#evof—
the Englneerlng 1nterest Gf the Elack women than of the Wh;te women‘

" (3) Black women vere more likely thganhite women to support special

assistance for mlnor;ty engineering students.

* (4) Fathers of White women were more likéiy than those of Black

Ewomén_to haVé'graﬂuateé;from college.

(5) The majority of Black women had high school grade averages ranging -

from B- taaE+, whereas the majority of White women had averagés’af A- to A+.

- —;.‘? .‘ : b : : : o N
C. Discussion . . . ' o © o -

Tﬁésé'resu;ts have implications for the recruitment of-Black women,

and for the provision of supportive services..
Recruitment * - | o S
The major avenues available for recruiting Black women and White women"

for engineering are parents and other family members, high school ﬁersonﬁel,

college personnel, other students or ac 7da1ntances in englneerlng, and pro--

Amctiaﬁal advertising. In this study, WE have fgunﬁ differenees=between

‘stu&ents'.fathers and high school guidance counselors.

-68-
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Between White Women and

Survey:

RESPONSES

Student's fathér was most

" influential.person in choice of

- engineering as major

Guidance eounselor was largely

unaware of student's interest in

: £
engineering

Guidance counselor mildly or -

~ largely supported student's

. B
dnterest in engineering

‘Do not support special assistance

‘for minority engineering students

© . in academic skills, laboratory

-] .

“guidance, academic enrichment or

coliege sponsored peer support
groups

Student's=fatherzgraduatéd from

" .edllege

High - school éra&é average of B-, -

K

, or B+

, High school grade, average of A-,

A, or A+

24

Table 22, Responses Indicating Differences |

26. 0%

29.7

6l .6

Black Women ) Ty

Estimated Weighted Proportions

=

., Fall 1976 .

White Women

3;2%‘

4.7

87.1

8.7
13.5

Th.2

T AT

35.9% 3,43

B2 3.6
6L.9 - 32.6

24,2 - - 63:4
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o

"As indicated in table 22, fathers of Whlte women were more likely o

.than fethereféf-B;eek women to have been the most 1nf1uent;,; pereen';n the

eeleetied‘of‘engineefing'ee a meje: field. . This dlffere ce is ;ergely eﬁi

a

pl ain ed by the fact that a. much largef propertien of White women's than - - - %
gf Eleek wemen'e fathers were engineere; In fall 1976, the eetimetea ﬁre—

portions whose fethefe were engineere were 35.5% fer White women and 1. Ee

fer Black women. Furthermore, of the White women who lndleeted that their
fathers werebmeet influential in their eh01ee of englneereng, 69 A% had.

fethﬁfe who were englneere. Thue the fethere who influen ed White wemen
teaetudy englﬁeerlng tended to be englneere themeelv'

=

i . Whereas White wvomen may be recruited teéetudy engineering by'fethere‘

for

Fl% ) L8 u
' . Who are engineers, it is clear that this method weuld be‘largely Tneffeeti?e~

& - . ; s .
g - R

i for Eleek’nomena The7eférgg greeter efferte are needed from high school

¥}

or eellege Jpersonne S ) dentlfy and eneeurege E;eek wemen to etudy engin=

£ &
-

: eering_ Ingeaeitien; there appears to be e special need for engineere to.

T

. =

visit junior and senior high schools to.discuss their professién with Black
students. . ’ S _ J' T

&

uletlon appear to heve feund eupport from thelr hlgh echeel gu;denee counse-

;ore in their deeiei%geto pureue engeneereng. The dete in teble EE con-
‘eereing glidanece counselors seem toiedieete that few Eleekzwemee choge to
egudj engineering who did,not‘re ive the 1ntereet ene euPpert of their.

;high=eehool guidence eouneelere. Whlehever wey one ;nterprete these ree!lte,

it is eWeer thet guldenee counselors played a mere 1mpertent rele fer the
Black women thee;fer the White women engineering freshmen.
- College. -Support éer#ieee :
In fegerd to support eerviéeer=1t is 1mpprtent to reeognree thet “there *

=

-are both formel and informal ehennele of euppert which may e551et etudente.

L. ST0- g




5

connecting theoretical subject matter with—the practice of engi@gfring,

and guidance in obtaining j@bs: Such informatiod can provide a framework
. into which students can fit ﬁheir c@l;égézexperience and maywéérry them
. through dry periods. Minority;studepts,_én the other hand, may need tﬁe help
of formal supportive services in these areas because the infor@al channels _‘ﬂ
are ﬁo? as available to them. It is ?gssiblé that the infgrmél-networys
' are'alco more gccé%sibie to male s=tudents than t; females, placing=ﬁ;nority .,

females in a particularly difficult position.
. Lo ; * . '
_The majority of both Black. women and White women supported the idea of

* 3

assistance for minority engiﬂeefing students, in areas such as academic
s ,lski;ls, laboratory skills, study 'skills, career guidance, academic enrich-
Few Black women were

]

Lméﬁt, or c@llege_spcnsared peer support grouﬁs,
’ Qggqged to special assistance for ﬁinority students. :Thus iﬁ appears that
the provision Qf;sPecialhsupéért services for ﬁincr{ty studentg_véui& be
'-Viéwei very favorably by Black woﬁen; although many -‘White women mdy be opposed "
to the @ffiring of séeéial‘SErvicesrto minorities. 5

In téfms of two types of assistance generally provided by colleges--

financlal aild and tutorial assistance--responses to the surveys indicate

i

' that Black women in the population had greater needs than White women,
. : ) o a

A smaliér proportion of Black women's fathers than of Whive women's had

graduated from ccllegé;f (It is interesting to note that‘ﬁhe proportion of

!méthérs who wefe'collegé-graduaieé dié-natkdifferzsignificantiy bynragé;
 About, 35% of the students' mothers had gradusted from cotlege.) Thé ;
“iégéégin the e@ueétianai 1eveié of the }athgfs of the stu&ents'paints‘jf
5possiﬁlé?aifféréﬁcesfin fhéfabilitylgf‘\ 2 §£udéhts'ﬁfa@iiies to §§§f

2




expenses. This possibility is borne out by students' responses to a question
on the fall L975 survey concerning their major source of financial support

(table 23). It appears that financial aid is more crucial to Black women

than to White women for entrance and continuation in an engineering program. -
Finally, on the average, the White women in the survey population re-
ceived higher high school gradeé than did the Black women. The majority

of White women attained A averages; the majority of Black women attained B

7

averages. The reason for this difference in grade averages is unclear. It
may be that few White women with B averages are encouraged to consider engin-

gerin

as a career. Whatever the reason for the difference, it appears that

[
L]

a largeéuprapaftian of Black women than of White women engineering students

may require tutorial assistance in college.

"
:
,
A
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1
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Table 23.

Major Sources of College Financial Support, Fall 1975

Sources_of Support




6.

OLICY IMPLICATIONS FOR ENGINEERING COLLEGES

|

The survey énd retention results which have been presented have .
important implicétiéns for engineering cclleges, since a substantial pro-
portion of today's engineering students are women. The différénces_bé—
tween men and women engiﬂeering-students vhich were found in this study
ind ate that women students have many positi characteristies whieh
should benefit and diversify the profession. However, to accommodate the
differences between men énd women in interests, experiences, exgectaticnsg

and so forth, engineering colleges will need to Qhangé! We will now dis-

A. TImplications of Survey Results

Recruitment
:wgmeﬁ'enginéering students tended to first consider majoring in
'Eﬂgineering in their junior or ;enioi year .of high school. Thus one might
consider focusing a recruitment program on girls in thé 11th and 12th
‘grédes, H@wever, it is likely that many gifls with the apt;tude to étuiy'
enginééfing do not do so because they stop taking mathematics early in
‘high school (Sherman & Fennema, 1977). Then if they consider enginéer—

ing as a career, they do not have the required mathematics background.

o

Therefore it appears that a two stage prﬁgess would be more effect= -

ive for recruiting h;gh school girls into englneerlng: The first stage

* Jd

wauld acqualnt 9th and 10th grade glrls with the wvalue af mathemat;cs fer 7
pursulng a wide range of eareers,'lnc;uding englneerlng. The second

stage wauld focug on glrls in the 11th and 12th grades. It would E.QquE.;LIl‘E

e e —m mEEm e fei SR aSEmmman ae e i e R e n s e l - — - r—

.
them with engineering as a fleld of study and as a career.

3 - =
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. take these courses as electives. However, a few schools' curricula are

E lilCa; R i

Aruitoxt provided by Eic:

Peer Support

in high sechool. However, at the beginning of the freshman year, women
tended to have lover expectations for performance in college thsn men
hadj; doreover, at the end of the freshman year, greater proportions of
women than of men underestimated the academic performance of enginééring
students of their own zex.

Zince women indicated more frequently than men that they consult
with Qlosé»friends about important decisions, peer support groups such
az the Eociety of Women Engineers, which provide contact with other women

engineering students and opportunities for leadership, may be effective .
. §

in helping women become more self-confident. Increased efforts to acquaint

i

L=

women students with each other are clearly needed, since about 40% of the

women had no close friendz among women students in engineering.

NanTéQhﬂi§51’CGu§§eS

Women students' interest in the arts and in 'reading novels, poetry,

and other literary works indicates that there may be a particular need

to provide continued opportunities to take courses in the humanities.’

L

Most engineering colleges provide adequate opportunities for students to

" rather narrowly confined to technical subjects. These schools need to

broaden therir allcwéd courses to accommodate the non-technical interests
of many of their women students.
One of the schools in the study which does not offer non-technical

majors has developed a program to permit students to take a year's leave

of absence during the sophomore year in order to enroll in non-technical

courses at another univefsityi Both men and women students have taken
advantage of this program.

. .;e




Mechanical and Electrical Skills . -

Women stﬁdents tended tcipréfer mathematics to science in high
school. Marecver a much lower proportion of women than of ﬁen vere
interested in majoring in électrical'engineering; These two character=
istics signal a need for %omen to develop more positive attitudes toward
laboratory work. One cause of négative attitudes toward laboratory work
may be little practical experience with mechanical and electricalrskills,
An improvement of attitudes toward laborato?y work may be accamylished_

by means of a brief, concentrated course in basic electrical and mechan--.

cal skills, such as those offered at Cornell University (Hall & Hall,

b

1975) and at Purdue Unlvers;ty (Butler, et. al., 1977).

Field Choice /

The fact that much smaller prépartions-@fiQSEFn students than of

gjor in electrlcgi englneerlng indicates a need for studies

men choose to
to determine Auses of thlg 51tua£10n and remedies for it. In fact, there

is a need t¢ study’ reasons: f d cisions about field Qhoicé for both men

and women students.

Academic Counsg;ggg_ggg,Caree; Guidance

Women students' degree of motivation to be engineers was more
changeable than was men's. This is probably a reflection of the fact

. that a significantly larger proportion of women than of ﬁEﬁ»dEEidéi to

study énginééring within two yeurs of college entrance. Also, men ingi—”

‘cated more often than women did that they had understoed the nature of

an engineering career before entering college. Women students, it appears,

may have been less certain-of their choice of engineering vhen they entered,

.- -dfd-thus- more -subject  to -changes-in-motivation.---—- i'"”*""”'"Tf*:’?'“”;'"’?”””=ﬂ

&

'Thérefore;‘womeﬁ stpdénﬁs may be in partiéuiaf need of academic

) .3

'COunSEllng and of apnortunltleg te~work in eng;neerlng Jjobs whllé under= L

=77-8 8




graduates. Cooperative work-study programs may be of particular benef;t

to women. OSpecial programs such as Project VIEW at Cornell University

are alsg important. Project VIEW is a program in which sophomore women

aﬂi“nlnarlty studenzs spend a week visiting an engineering campany; The
visit reinforces the technical and professional interests of minority

and women students.

Career Placement

As far as specific plans for careers are concerned, it appears that

women and men have somewhat differernt time frameworks in mind. Although

[p]

areer pattern, the career Pians of a large number of women will require
more flexibilityffrcm employers than is>nqw common. The ﬁwo major require-

- ments for furthering the careers of these women seem to be opportunities

for part-time érﬂplc;:;}f’rnent_j and retraining after extended leaves of absence.

Engineéring golleges' placement personnel should assist women students

who want to locate employers who are flexible in these regards.

Wgr;_gharacgeri tics :
— — I

It i - EE o | ;
There were'additianal differences between men and women wh;eh may

-become professlénal engineers. That is, women and -men differed somewhat

ﬁiﬁ%feg;rd to the characteristies of work which they c@ngiﬂeredgimportant_

These differences refl ct the trad; al role expectations of men and
women -- men tended to be more concerned with income- and f;nanclal secur-

ity, wcmén with aiding society. It would be interesting to détermine
- !
\ .
whether these dlfferencps are malntalned as men aﬂ% women are -socialized

.

Eyffﬁ“‘?:éducatlan andfvafk‘experlenﬂewinta tha role. giAprcngE;Qnglwggg;gé

-
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Role Models

For example, we do not know what effect women faculty had on the aspira-

.tions of women engineering students. However, programs which enable stu-

1

i . .
!deﬁts to meet women engineers appear to be useful.
| - ,

wf

;Ei% Special Implications for Educating Black Women
In addition to the implications of the research for educating women
in géneraL, there are impcrtant implications for the recruitment of Black

]

womett, and the provision of supportive services to them. These have been

discussed in Chapter 5. To reiterate:

i Recruitment

Many White women have been recruited to study engineering by fathers
who are engineers. This method would be largely ineffective for recruiting
: ' ’ 2

Black women because few of them have fathers who are engineers. Therefore,

! aéé Black women to study engineering.

. " A number of the institutions included in this project provide
/ special programs for junior and senior highxschécl’stuaents.fr@m minority
z gréupsi Some gf the programs ineclude the students' teachers, guidance

; counselors and parents. There is also a n;éi for practicing énéineefs to

" visit junior and senior high schools to discuss the profession with Black

students.

Support Services
Wnite students ma; have greater access than minority students to

!

informal channeis of support, guch as fathers who are engineers, other

. S S 7 ] ) o ) . :
engineering st#dgnts,Aand faculty and other-professional-engineers.. Minor-_ ..

!

ity students, and particularly wémén-minarity Stﬁiéﬁts, maf need the help -

99
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of formai supportive servieces to learn abaut the nature of engineering, to
see thg connect ions between the theoretical subject matter and the pra;tice
of enginééringi and to receive guidance in obtaining jobs. Black women
A>appéar to have greéter needs in terms of financial aid and tutorial assist-
ance than otheriwam&n havg. Black women students tend to view the prov él,n

of special support services very favorably.

C. Implications of Retention Results

- : The results of the rPténtlon analysis indzcate that the éétimated
retention rates in engineering after 1 1/2 years were significantly differ-

. ent for men and women (73.3% for men, 67.8% for women). Whether a difference
in retention rates in engineering qf about 5.5% inlérgé enough to be of
practical significange is another matter. The imgorfaﬁt point is that Eﬂéiﬁé

eering college personnel ought to analyze the;retentian;situaﬁicn for men-

&

and wamén:at their institutions. If there ié a large di%fére£§e in retention
rateé, steps should be taken to learn why/such a d;fferénee exists. College
-personnel should also look into reasons.fgr the high rate of .internal trans-
fer of women in engineering, to see whether changesineéd to be m&deAin thé
engineering ﬁrogrami ’

VQhe possible method for increaéiﬁg retention rates is to increase
the number an& percentage of women Stgdents. This increasé would p%esumably
make it’eésier'far women engineers to become acquainted vith each other. In
addition to éupp@rt groups such as the Society of Women Engineers, another
method of acquainting womeﬁ engineering 5tudéﬁts with each other is "elus-
tering" womén‘eﬁginégfing freshmen in the:dormitofies_ ‘Women engiﬁEEfigg

students are - Elii a ’uffigient;y small ﬁraportidnAdf women students at

mgst unlver31tles that random assignments to dormltory racms‘wculd generally
prov1de no more than one or tvo women engineers on agiven dcrmlt@ry floor-

Clusterlng is an 5551gnment methad whereby mgst freshman women énglnéer;ng

.students live on dormitory floors with'five‘gﬁ—six of théir peers. -

Q@ ~ o e ~-80- dy e .
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