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A MODEL PROGRAM TO PROVIDE EDUCATIONAL EQUITY FOR WOMEN RFG1NNINO

IN ENGINEERING
1) 2)

1.1 Abstract

The number and percentage of women who begin and graduate in ergimeeinq

in the United States has traditionally been very small (less than 11.

However in the mid and late 1970's there have been very significat

increases. Women entering engineering, when compared with Men, generally

have higher average verPal abilities and higher pre-college grades.

They are also not as likely to have had'mechanical and technical

eiTeriences nor are they as familiar with engineering related societil

oroblems. To provide more equitable educational opportunities, a special

course was developed at Purdue Unive-Aty to meet these special needs.

The course is open to men PAnd women and included:

hands on laboratories,

Pre

role-model lectures' on energy, environment, transportation, bio-
medical engineering, and productivity, and

career planning.

and post tests and surveys indicate significant gains by students

participating in the experinik,ntal course compared to students in a

control group.

1) PapeA pAepaited by WiZfiam K.'LeBoed, Btaine R. But-tet, and Mivte_
Kniggt OA the Inte4nationat Society OA Engince4ino Education 7th
Intehnationaf SympoSiun, UagenAwIt, Austtia, _Tune, 1978.

2) Thia-pkoject toot& APOH5W1Cd in pakt o' in whoec by the Depwttment oic
Heatth, Education, and Wefkote, U.S. Mice o Education undeA .the.
Women'A EducaVonat Equi.Cy Act, Gant No. 02G001605965. HOWONA, the
opinion4 expkersed hem_ do not nece.ssatity Aeyeet their po,sition 01
poticy and no endo4sememt by the U.S. °Wee o4 Education
6houtd be ine4tred.



1.2 Nature and Purpose

Engineeririg is one of the largest professions in the U.S., employing

over a million engineers in 1970 and U.S. engineering employment is

expected to reach one and a half million in the 1980's. However,

engineering has been primarily a male profession with less than it

female, one of the lowest in all U.S. professions and the lowest in

the science fields.
3)

Nonetheless, women are beginning to enroll in

engineering colleges in unprecendentd numbers and proportions as can

be seen in Table 1. There has been a sevenfold increase in seven

years nationally (1181 in 1969 to 8545 in 1976) and even greater growth

rates at many institutions, e.g. 1972-77 at Purdue University - a tenfold

increase (27 to 284 freshman) in five years. There are similar encour-

aging signs at the demand level, which have been stimulated in part by

affirmative action , equal employment opportunities and legislation.

The College Placement Council (1975,76)
4)

and university placemeit

centers also indicated that BS graduate engineering women are as likely,

ur more likely, to seek and be granted job interviews and job offers

and report slightly higher mean starting salaries than BS graduate

engineering men.

Current studies and studies over the past several years have documented

a variety of problems women entering ergineering and other non-traditional

programs are likely to encounter 5) including both lack of mechanical

') Naaonae Science Foundation. 1912 Scientist and Engineet Papa-Cation
Rede6ined, Vo'ume 2, Labot Fotce and Emptoyment Chalactelistics, NSF
15-327; Detailed Statisticae Tables, Enginects by Field, NSF 16 -3C6,
(Qashington, D.C. 1915.

4) Coliege Placement Council, 1973 -14 and 1974-75 Satay Studies, Bethlehem,
Pennsyivani.a, 1975, 1976.

5) Davie, S.O. and Intek-UniveA4ity Rezeatch Gnaw on Women in Engineeling,
"Academic Expetienms o 6 Engineeking Stadent4 00C4 Sex Make a
Dglimence?" UniveAsity (16 Minnesota, 1977; also New Enaineen, Beyond
folyniAm, Felouahy 1978.
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TABLE 1

TREND:, OF FRESHMAN WOMEN AND UN)ERGRADUATE WOMEN

ENROLLMENTS IN ENGIN /EERING

I

I

Toital Freshman
Undergraduate (1st year)

Year U.S. ' Purdue U.S. Purdue

1969 3061 47 1181 24

1970 3569 59 1457 25

1971 3983 78 1541 26

1972 4487 87 1542 27

d1973. 6064 143 2417 69

1974 9828 244 4216 118

1975 15852 462 6730 233

1976 21936 647 8545 253

1977 N/Avail. 817 10190 284

Sources: Engineering Manpower Commission,
Engineering & Technology Enrollments - Fall (1969-1976)

Office of the Registrar, Purdue University
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knowledge and indecision as to a specific area within, their field of

interest..6) Lack of technical knowledge by women in engineering

was doCumented as early as 1962 by Dement.
7)

By talking with women

entering mechanical engineering, she found that these women encountered
r\

difficulties because of the inadequacy of their vocabularies due to dif-

feroces between their earlier experiences and those of men. Shaycroft (1967).
91

in the Project Talent Study of the growth of cognitive skills during the

high school years, provides further evidence of inequities. High school

men and women who were tested at both grades 9 and 12, showed substantial

differences in several areas of knowledge, which are basic to the study

of engineering, including physical science, aeronautics electronics and

mechanics. Furthermore, studies conducted by Erlick and LeBold (1975),9

and LeBold, Bond, and Richard (1975),10) indicate that men are much more

likely than women to have hobbies, interests and educational experiences

which are engineering related and provide technical "hands-on" experiences.

It was also found that students who had these experiences, were much more

likely to enter scientific fields. Additionally, women who decide to

enter engineering, do so at a much later time in high school and are much

more likely to be undecided as to a field of specialization.

6) Ott, M.D. Expetieneeh, Awittations and ktUtudes o6 Mate. and-Femate
Fkezhman Enginewo, Egneeting Education, Washington, V.C. 1963.

7) Dement, A.L. "The Coftege Woman as a. Science Majot", JouAnae o6
Higherc. Education, 1962, Vot. 33, pp. 487-490.

1) Shayotokt,' M.F. PAojeet Tatent: The High School Ycalts-G4owth in
CoignitiveSkiltA, Amenican Institute4 ok Reteoutch, 1967.

9) Wick, A. g LeBotd, W.X. "Facton4 In6tueneing the Science. Catcen
DecitionA o6 Women and Mi.notitie.s: Putdne Opinion rote 101", nodue
Univeraity, 1971.

10) LeBotd, W.K.,Bond, A., 6 Richard, H. "1974 Purtdae. FkahMUA Expectatione
DepaAtment o6-FARAhman Engineeting', Pwtdue Uniwzity, 1975.
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Based on these findings and related programs designed for women

.,,,,,-,i41_,,69".traditional scientific fields at the University of Oklahoma)
1)

//-C-ornell, 12) and Purdue;
13)

the Purdue University Department of Freshman

Engineering designed, field tested and evaluated a model program for

freshman women in engineering. The project is funded under a grant from

the U.S, Office of Education under the Women's Educational Equity Act (WEEA).

1.3 The four project objectives are:

To develop an educational model for freshman engineering women which
will enable them to participate more fully and more fairly in
engineering education.

To evaluate the effectiveness of the educational materials and program
developed including the offering of an experimental course to field
test the model.

6

To disseminate information nationally regarding the educational
materials.

- To collect, store and.organize information on studies.of and. programs
for women in engineering at United States universities and colleges.

1.4 Project, Status

Purdue's model program is similar in some ways to three other programs

which have been developed for women in non-traditional scientific fields.

11) Pottack, Betty L. and Littte, Lee K. "Expetimentae PRoject in Physics
Education on. New Avenues 04. Women", The Physics Teacher, pp. 39-399,
Octoben, 1973.

.12) Hatt, Thomas and Hatt, CatoZ. "Bazic Laboaatow SUM Cott/W. at
CoAnett" in Pkoceedin 6 a, Women in Eneineening...Bc ond Recruitment
Con Mence, Intvcrtsk laca, Yo ', pp. une 22-25,

13) Stamm, L.H. "Invotvement o6 students in 4e4eauh", in Pkoeeeding4 06
Women in Engineelting...Beyond Reekuitment Con6mence, Univertsity,
'thaw, New JeAsey, pp. 98-04, June 22-25, 1975.



Two of the programs, Oklahoma's "New Avenues" program for women in

physics 14),15) and Cornell's program for women in engineering
16)

included a series of basic laboratory experiences for students in these

areas. Purdue's program for worsen
7)

en in science involved the use of

role-model lecturers from different areas within science as well as

special counselling and an unstructured research experience.

Purdue's WEEA Women in Engineering Program has focused on the developmL,It

of an experimental course directed at meeting the needs of freshman

engineering women, but is open to all students. The program includes

both the use of laboratory sessions relevant to engineering and role-

model lecturers from within and outside of engineering to discuss

various engineering related problems. In addition to this, group and

individual counselling sessions are a part of the program.

The primary objectives of the course are:

- To provide laboratory experiences for freshman engineering students,
particularly women which include knowledge and "hands-on" skills
related to engineering.

- To provide a variety of role-model lecturers for freshman engineering
students Lo help them identify career opportunities and interests in
various fields of engineering and to help them develop an understanding
of societal engineering problems.

14) Pottach, Betty L. 6 Littfe, Lee.K., 'Expekimentat P4oject .in Physics
Education on New Avenues Sot Women", The Physics Tenchek, pp.39-399,
October 1973.

15) Shay, Denn,bs "New Avenues", Pkoccedings likom Women in EnninecAim...
'Beyond Rectuitment.Con&etence, pp. 94-96, Connett, 1975.

16) Hatt, Thoma4 6 Hatt, CaProt. "Ba6ic Labotatoity SUM Course at
Connell" in Ptoceedings o6 Women in Engineetin.g...Beyond RecAuitmcnt
Con4tkence, CoAmett-UniveloEty, lthaca,-New Vokk, pp. 89-93,.June
22-25, 19/5.

17) &town, L. H. "Invotvemott o6 Atudents in 'LucaLeh" in Noceedinns
Women in EngineelanAz..Beyond Rectuitment Con4e4ence, CoAnea

Nccv pp. 98-104, June 2245, 1975.



To provide career counseling for freshman engineering students to
help them identify their abilities and interests and to integrate
this information with their understanding of fields of engineering
into meaningful career plans.

To compare and evaluate the experiences of men and women who parti-
cipated in the experimental program with similar men and women who
did not participate in the program.

1.5. Offering of the Experimental Course

The experimental course which was offered during the spring semester

(15 weeks) of 1977, January to May,'-included a one-hour lecture and a

two-hour laboratory each week. Table 2 gives an outline of the lectures

and laboratories which were given during the spring semester of 1977.

The primary emphasis of the lecture sessions is to present role model

speakers from various areas who are concerned with problems of energy,

environment, transportation, productivity and bio-medicine. In figure 1

Gwendolyn Albert from the U. S. Environmental Protection Agency 6iscusses

water pollution problems in Texas. The role models included both men.

Insert Figure 1.

and women, minority and jamority group members, young and old, and

signle and married individuals. Some of the speakers were members of

Purdue's staff; others were representatives of industry or governmental

agencies. Speakers were drawn from various engineering professions as

well as from other professions* such as psychology, economics and physics,

which -are concerned with these problems. Figure 2 is Eastman Kodak

representative, Lorel Au, explaining the various aspects of her job as-

an Environmental Engineer.

Insert Figure 2.



TABLE 2

ENGR. 195A/B

Lectures and Laboratories

1. Introduction

2. Initill Testing

3. Lecture: Career Planning I - Christine Smith, Counselor,
Engineering

4. Lab #1: Hand Tools

5. Lecture: Environment - Lorel Au, Eastoman Kodak
Gwendolynn Albert Environmental Protection

Lab #2: Power-Hand Tools

Lecture: Environment - Ron Wukash, Civil Engineering, Purdue

Lab #3: Power Tools

Lecture: Energy: Prof. Gerry Heydt, Electrical Engineering, Purdue

Lab #4: Woodwork

Lecture: Energy: Prof.

Lab #5: Electricity

Lecture: Energy - Prof.

Lab #6: Plumbing

Lecture: Transportation

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Freshman

R' Bailey, Nuclear Engineering, Purdue

Keith Brown, Management, Purdue

- Ann Muzyka, Dept. of Transportation

Career Planning II - Chris

Lecture: Transportation -

tine Smith,

Prof. Alan
Mechanical

L4b #7: Introduction to Recip. Eng.

Lecture: Engineering Design Blaine Butler, Freshman Engineering

Small Engines

Bio-Medical - Dianne. Rekow, Bio-Medical Engineering

Introduction to Automotives

Bio-Medical - Prof. Leslie Geddes, Bio-Medical Engineering

Auto Safety Inspection

Productivity - Fred Wood, F-16 Project Office, Wright Patterson A

Auto Tune-Up

Productivity - Prof. Harold Amrine, Industrial Engineering

Turbine Engines

Career Planning III - Christine Smith, Counselor, Freshman
Engineering

Agency

Counselor, Freshman Engineering

McDonald & Prof. Raymond Goodson,
Engineering, Purdue

Lab #8:

Lecutre:

Lab #9:

Lecture:

Lab #10:

Lecture:

Lab. #11:

Lecture:

Lab #12:

Lecture:

-8,
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A second major emphasis of Engineering 195-was the career planning and

counselling portion of the course. Three career planning sessions

were scheduled. The first session which was held at the beginning :of

the semester, was a combination lecture and disctission emphasizing tLe

interaction of interests, abilities or-aptitudes, individual goals, and

aspirations especially regarding career choice. These factors were

compared to the students' perceptions of wha!t7kinds of things an

engineer does., The second career counselling session held at approxi-

mately mid-semester involved a short lecture about the use and inter-

pretationpretation of the Strong Campbell Interest Inventory and a short

lecture about the use and interpretation of the Purdue Interest

Questionnaire.19) Each student had profiles of themselves for both

of these interest questionnaires. After the lectures, the students were

divided into small groups for further interpretations of Their interest

inventories. Students were also given the option of discussing their

profile individually if they wished to do so. Figure 3 is Christine

Smith interpreting the Strong: Campbell Interest Inventory for an

Engineering 195 student during a career counseling session.

Insert Figure 3

18) St/tong,_dwaAd K., Pt., and CampbcLe, D.P. Stitona-Cam bete

Intertest Inventony, Stanziold Univeuity PAe46, tan oh , CaalicAnia,

94303,, 1974.

19) Lead, (U.K., et at. The Putdu,!..Intekest Ouutionnaike, DepaAtment

oi FILeshman Engiiteeximg, Paufue Univetbity, Wat Latiayettc, Indiana,

191.6.

-9-



Ouring the last session students were given an open-ended assignment

in which they were asked to write their biographical introduction to

be given at a banquet at which they were to be the Trincipal speaker

at 50. The career counseling was primar&ly Concerned with the

decision-making process, which women in particular face when they

consider engineering as a career choice and attempt to decide upon'an

area within engineering.

Student journals, giving their impressions of each class session,

were another important aspect of the career planning. AppendiCes

A, B, C, and D give some selected comments students wrote in their

journals about the role model lecture - discussions, the hands-on lab-,T,

oratories , the career counselling and the overall course.

A third major area of emphasis of the experimental course was to provide

students , with "hands-on" experiences. During a two hour lab-

oratory each week, held at the Purdue Airport, students worked

in a variety of activities nvolving hand tools, power tools,

metals, electricity, t assembly and disassembly of small engines,

autometives, and A test demonstration of a gas turbine

Lengine. Figure 4 shows an engineering student using a blow torch.

Insert Figure 4

The primary concern of.the hands-on laboratory was providing thelpident

participants with knowledge and experiences related to engineering and
/

technology. Another'imporant aspect of the lab is that it gives
/WM

students more confidence in their ability to work independently and in'

`groups in a laboratory situation f This increased competence hopefully

ro

-10-
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grill help students in future courses involving laboratory work.

Furthermore many engineering jobs a great deal of experimental

laboratory, work, so that proficiency at laboratory work is often very

important -to the practicing engineer. The /ab portion of the coin-se

progressed very well. The comments from the journals indicate the

students' intere and the value of these experiences to their

engineering education. Evaluation by upperclass engineering students

confirmed the merits of the "hands-on" lab experiences.

1.6 Evaluation of the Educational Program

Two'thousand freshman engineering students were given information about

the experimental course during the fall semester. Subjects were spletted

randomly from the 250 freshman engineering and science students (75
U

women-and 175 men) who expressed an interest in the-course. The

assignment of students in the course include`-two experimental sections,

one containing primary women (22 women and 4 men actually enrolled)

and one con!-Flining about half women and half men (15 women and 11 men

actually enrolled). Two control groups were used for the study. One

control group consisted of persons who had requested the course but-

were assigned to., the control group (15 subjects, 10 women and 5 men

participated). The other control, group consisted of students enrolled

in a freshman engineering design course (61 men and 4 women participated).

1.7 Evaluation Instruments: Six standardized.tests were used to
I I

evaluate the effeCtiveness of the laboratory experiences in increasing
,..

.

.,

knowledge in technical areas. These tests include the Tool Knowledge
v 4

1 Sl



Test, the Mechanical Information Test, and the Electrical Information

20) 21)Test, the Auto Mechanics Test, the Sennett Mechanical Comprehension

Test,
22

and the Purdue Adaptability Test.
23)

To evaluate changes in goals, interests, attitudes, perceived capabilitiff.

and experiences, a survey of 150 items was developed specifically for

the program, This Job Activity Preference Questionnaire 24) was used to

measure changes in job and activity preferences as a result of the program.

All of the pre-testing including the use of the standardized tests and

the survey was completed during the first week of classes. Post-testing

with the same instruments was completed during the last week of classes.

A supplementary survey designed for evaluation of various aspects of

the course (including the lecturers, laboratories, career counselling

sessions, textbooks, etc.) was completed by the experimental students

at the end of the semester as well.

1.8 Data Analysis: The .data were analyzed using a variety of statistical

techniques. The six cognitive pre-tests and post-tests used to evaluate

the effectiveness of the laboratory experiences were analyzed using

t-tests, analysis of variance and of covariance. The total score based

on the sum of the six tests was analyzed as well. The experimental group

and control groups gain scores and sex differences were of primary

interest in the analyses.

201-Educationat. Testing Savi.ce, Heat/Lica In o4mation Tut, Mechanicat
Intiokmation Test, and Toot Know e ge est;

21.) Campbett, 1Puice A. 6 Johnson, Suetten 0. The Shwa OccuptionaE
Knototedge.Test 4o4. Auto Meehani.cs, Science Rescaach Associates, 1969.

22) Bennett, Geonge K., Bennett Mechanicat CompLehension Test, The
Psychotojica Coltpoltaaon, 1968.

.231 Lawahi; C.H. an Tilqin, J. The Pandae Mechanteat AdaptabLtito Test,
Pundue Resentich rounaattou, 1947;.

24) Meehan, Robekt C.,- Hatkis, Atma F., *Ohmic, Eknest J., and
:Jeanne/let, P.R. Job Activity'PAcpence nueettommitte, 197?.

-12-
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Items on the pre-survey and post-survey were analyzed using chi-

square as a statistic in which four groups were compared: experimental

men, experimental women, control men and control women. The items

were then factor analyzed and made into 10 separate Likert type scales.

Reliability co-efficients were obtained for the scales using the pre-

survey. The pre-scales and post-scales were separately analyzed with

primary interest in gain scores, experimental vs. control groups and

sex difference.
. .

1.9 Results - Cognitive Data: As may be seen in Table 3 the combined

experimental and male groups had significantly higher adjusted mean

scores than control groups on the Purdue Mechanical Adaptability Test,

the Mechanical Information Test and the total score based on the

analysis of covariance results using the pre-test as a covariate and

post-test as the variate. Except for the Mechanical Information Test

there were no statistically significant differences between the ad-

justed-means scores of the experimental and control women. Table 4

summarizes the results of testing the significance of the gain scores.

Wighlysignificantgains for women in the experimental group were

observed on all tests except the Auto Mechanics Test (p < .001) with

significant and similar results for the combined experimental group

(p < .001). The experimental men also showed significant improvement

on all but the Bennett Mechanical Comprehension. The control groups

(men, women and combined) also showed slight gains.on most of the

cognitive tests. The differences in gain scores using t-tests in

.Table.5 indicate significantly greater gains on all but one test

(the'Auto Mechanics Test) for the combined experimental over the

-13-



TABLE -3

Analysis of Covariance Significance Levels and Raw Score Adj0%ted fieans

for the Tests of Technical Knowledge.

',.

ADJUSTED MEAA

WOMEN . MEN COMBINED
EXPER. CONTROL EXPER. CONS glE11 CINI?Pl

MECHANICAL ADAPTABILITY

MECHANICAL COMPREHENSION

TOOL KNOWLEDGE TEST

MECHANICAL INFORMATION

ELECTRICAL INFORMATION

AUTO MECHANICS TEST

TOTAL

32

55

21

21

21

5

156

30

55

20

18

19

5

149

3

35

54.

23

23

22

6

160

';) ;

y3

n

n 2

n

S

1I/'

33

54

21

22

.21

5

157

30 2

54

21

19 '

20

5

149

1 p <.05

2 p <.01
3 p <.001

-14-
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TABLE 4

Raw Score Means and t-Test Significance Levels for Differences Between
Correlated Pre and Post Cognitive

Test Means for Each Group in the Purdue
1977 WEEA Engineering Skills and Career Planning Study.

COGNITIVE
TEST *

EXPER.
WOMEN

PRE POST

CONTROL
WOMEN

PRE POST

GROUPS

EXPER
MO

PRE POST

CONTROL
MEN

PRE POST

TOTAL
EMIR

PRE POST.POST

TOTAL
CONIRuL

N;E P:.
PMA 22 27 3 21 24 34 39 3 32 34 1 25 31 3

30 32
BMC 48 51 3 49 .52 59 59 55 55 51 53 3 54 55 1

TKT 16- 18 3 15 17 1 25 26 1 22 23 18 20 3
21 21 1

MIT 15 19 3 14 14 21 24' 3 21 '22 1 16 20 3 lg n
.EIT 16 19 3 15 17 21 23 2 21 22 1 17 20 3. 20 21

AMT 4 4 3 4
2

5 7 1 6 -6 1 4 5 1 5 6 1'
$..SUM 120 H37 3 116- 128 2 163 178 3 156 161 3 136 152 3 15(.1 1',N7 1

No of Cases (37) (37) (14) (14) (14) (14) (61) (61) (51)(A) (75) (76)

* Cognitive test titles:

PMA - Purdue Mechanical Adaptability Test
BMC - Bennett Mechanical

Comprehension Test
TKT - Tool Knowledge Test
MIT - Mechanical Information Test
EIT - Electrical Information Test
AMT - Auto Mechanics Test
*SUM - Total of all (Due to rounding error totals may not he equal)

Signifiance levelsbased on 1 tailed t-tests:

11)..05

2p <.01

3P <.001'

-15-



TABLE 5

Raw Score Differences Between Cognitive Pre and Post-Test Means, Difference

Between Differences of Experimental and Control Groups. and t-Test Significance

Levels for the Differences Between Differences for the Groups

GROUPS

COGNITIVE
TESTS

EXPERIM
R
2
-1

1
=DE

WOMEN

DE-DC p

EXPERIM
g2-5yDE

MEN

DE-DC p

CONTROL
g
2
-R

1
=DC

CONTROL
i2-g1 rDC

PMA 5.7 3.7 2 5.6 1.6 4 2

BMC 2.8 2.4 .4 .29 - .61 -.32.

TKT 2.1 1.8 .3 .93 .46 -.47

MIT 3.9 .9 3.0 3.57 .85 2.72
EIT 2.6 1.7 .9 2.29 .72 1.57
AMT .65 1.14 -.49 1.79 .59 1.20
SUM 17.8 11.6 6.2 1 14.4 4.8 9.6 3

N.. of Cases (37) (14) (14) (61)

TOTAL

EXPERIM CONTROL
COGNITIVE EXPERIM CONTROL WOMEN MEN
TESTS X

2
4

1
siDE i

2
4

1
..DC DE-DC p X

2
4

1
*DE g

2
-X

1
.DC DE-DC p

PMA 5.7 2.0 3.7 3 5.7 1.6 4.1 3

BMC 2.12 .94 1.18 1 2.81 .61 2.20 3

TKT 1.78 .71 1.07 1 2.11 .46 1.65 2

MIT 3.80. .85 2.95 3 3.89 .85 3.04 3

EIT 2.53 .91 1.62 2 2.62 .72 1.90 3

AMT .96 .69 .27 .65 , .59 .06

SUM 16.9 6.1 10.8 3 17.8 4.8 13.0 3

N. of Cases (51) (75)

Based on a chi-square analysis of frequencies:

1 p < .05
2

p < .01
3 p < .001
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control group and for the experimental women over control men. The

experimental women had significantly treater gains that the control

women on the Mechanical Information Test (p < .01) and on the total

score (p < .05). Significantly greater gains were also found for

the experimental men over the control men on the total and three'

cognitive measures..

The analysis of variance of the pre and post tests both revealed

significant differences according to sex on all tests (p < .001).

However, significant improvement was found for both men and women.in

the experimental groups (on the preytously mentioned tests) when they

were analyzed,separately.by the analysis of covariance and t-tests.

Figure 5 contains a summary profile showing pre and post test results

Insert Figure 5

for experimental women and control men. Although the women were not

able to completely "catch up" with the men in,technical knowledge,

there was a substantial gain.

The chi-square analysis of the pre-survey items revealed that

women generally felt they had less technical capability than mer'.

The post surveY, however, revealed that women in the'eXperimental

group had increased confidence in their technical skills and that

they felt they had gained agreat deal in their technical knowledge.

The analysis of variance.of'the pre-survey and post-survey scales also

showed that the experimental women gained in their confidence in

performance of technical skills and in their preceived achievement of

technical knowledge. 'Changes in goals, interests, and attitudes

toward women in engineering for all groups were minimal although women

-17-
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tended to have stronger and more pos-itive attitudes in both the pre-

surveys and post-surveys. Table16 contains mean scores,on the, pre and

post survey for the various scales used to measure the affective and

behavioral impact of the program. The very significant gains in self-

percertions of technical capabilities by the experimental women and

men provides statistical support for the positive affective impact cf

the model course. The increased engineering-technical activities of

the experimental group is perhaps expected in view of the laboratory

experiences. Of Continuing interest which is the focus of data now

being collected and analyzed is the deterMination as to whether these

.gains will continue among the experimental women and men a year

or two after the course is completed.

1:10 Discussion

The.pilot field test and the model program designed for women.entering

engineering indicate that a single -- course can proyide women (and men)

with thOse experiences they often lack and which-tend-to..put them at

a disadvantage in launching an engineering education. The "hands-on"

laboratory resulted in substantial, although.not complete, gains in

technical knowledge for women in the experimental group compared to men

in the control 9r-imp. Student journals showed evidence that a great

deal of thought was going into the formulation of specific career plans,

after each role-model lecture-discussion session and career counselling

session. Evidence from the survey scales indicates increased self-.

confidence of women in their technical knowledge and laboratory skills,

as well. .Fihal course evaluations by the students indicated that they,

were generally pleased withthe course

-19-
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TABLE 6

Raw Score Means and T-Test 2 Tailed Significance LCV1.111, for Differences Between Correlated Pre and Post

Survey Scale Means for Each Group in the Purdue 1977 WEEA Engineering Skills and Career Planning Study.

EXPER. CONTROL EXPER. CONTROL TOTAL lTIAL

WOMEN WOMEN MEN MEN EXPER. CONITRUL

SURVEY SCALES

Educational Goals - 1Tportanre

PRE POST

13 13

31 31

15* 15-1

13 12

26 28

12 12

21 29 1

56 59 1

34 37 3

32 34-2

, 12 14 2

23 24

37,45 3

19 35 3

18 21 2

8 11 3

55 54

21 20

18 17

13 14

59 59

51 52

... 148 159 3

82 112 3

94 92

PRE POST

11 11

30 29

15 15

6 7

20 22

.11 11

29 28

57 54

34 35

32 32

12 13

23 24

38 '40

18 20

18 20

9 9

58 '53

21 20

19 17

14 13

57 55

38 40

151 150

82 89

98 90

1

PRE POST

53 12

30 29

15. 14 1

12 11

27 26

14 12 1

29 30

62 61

'39 :8

19 37

12 12

27 26

37 44 1

26 32 1

22 23

10 13

47 46

16. 15

14 14

13 13

58 55

53 50

168 164

95 111

78 75

PRE POST

11 11

29 28 2

15 13.

8 q
. - .

.

23 23

12 - 11 2

28 .28

61 58

36 35

35 34

11 12 1

24 24

37 38

24 24

18 21 3

9 11 1

46 41 2

15 15

14 13 2

13 12 2

55 52 3

-44 43

161 154 1

88 94 r

76 70 2

liands-nn Skills

Knowing About Engineering Problems

Career Plans 6 Self Identity

Educational Goals - Achievement

Nandi -on Skills

Knowledge About Engineering Problems

Career Plans 6 Self Identity

CAliabilities:

Sensory Skills

Psyclo-Motor Skills.

Mechanical Equipment Adjusting

Observational. Skills

Personal A Social Development

Preferences

Engineering

Activities
--,:

. Engineering 6 Science Discussion

Tools and jechnology

Engineering 4 Science

Engineering 6 Science Programs

4omen in Engineering Attitudes

Competitiveness

Femininity

Leadership

Career Planning

fdtal Scores

Importance of Goals
N

Achievement of Goals

Techni aANCapability.

EngineerinT hnical Activities

Women in Enqineeri Attitudes

No. of Cases,

PRE P05T Per rinsT

13 13 II 11

31 30 ;1 :8 I

15 14 2 15 14 1

.13 1? N

26 27 23 71

13 12 1 1? 11 7

71 29 30 21 2

57 60 60 57

35 37 I 35 TS

33 35 34, 34

12 13 II 1? 1

24 25 24 24

37 45 , 37 33

21 34 1 23 23

19 21 1 18 21 1

..,9 12 1 9 11 1

51 52 49 44 1

19 19 16 16

17 16 15 I4 1

13 13 13 II' 1

59 58 55 52 3

51 51 4? 4.'

154 161 15q 154 I

86 112 3 87 93 1

89 87 80 74 1

(35)(35) (15)(15) (13)(13) (61)(63) (481(48) (78)(71)
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Based on student and staff observations and evaluations, revisions

were made in the pilot course and offered again during the 2nd

SeMester 1978. The course was. changed primarily to more nearly meet

the individual needs of the students.. It was divided into modules

including the "Hands-on" lab, the role-model lecture-seminar, and

a recitation - discussion which includes engineering problems and career

counselling. Students can select a single or combination of modules

that meet their individual needs. The career counsellingdiscussion

module was reserved primarily for'those people who were undecided.

Students who were interested in the course filled out a form rating

their knowledge of engineering problems, knowledge, and

choice of school. Students were given priority on the basis of their

ratings, so that students with the greatest need would have the first

chance to sign up for the course. Space was reserved for twice as

many students (120 vs. 60) as the previous year, but only about half

of those who indicated an interest (150 of 300) could be accommodated.

The staff anticipates even greater success with the modular

approach. Present plans indicate the University will continue to

offer the "hands-on" tabOratory.bOth semesters dOring the academic year

and the seminar and career counselling-recitation modules during the

second semester of the academic year.

The results of the first year's experiences' were shared with other

colleagues concerned with womens programs in engineering and higher

'education at an invitational workshop held. at Purdue, December 1-2,

1977. Press' releases, the annual report and technical papers presented'

at local,, regional, national
25) 26).

and international meetings

25) &Wet, 8., et at "Engineming Hand4-On Skats", met ',twitted at
the 85th Annauat Ammi.ean Society 0 6 Eng6leeting Education CoWnencc,
Univasity-o4-NUM Pakoa, June 27-30,-1977:

26) LeBotd, W.K., et at "Carmen Puvatation Mode: Eduaationat Equity in
Engineettng Annual Report, SeptembeA 1976 - August 1977, Puitdue Vnivettsita.
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have also been used to disseminate 4nformatiOn regarding the model

program. It is anticipated that other'Institutions and non- traditional

fields will adopt similar, but probably not identical programs

depending on their individual needs and resources'.

The results of the evaluation of the second year of the project

will be incorporated into a comprehensive technical report, a short

summary report and in a variety of audio-visual modes.
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