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Abs tract

The Women's Educational Equity Act prgvides an important broad-ranged
source of support for individuals, groups and institutions interested in
developing model programs which will eliminate sex bias and broaden educa-
tional opportunities for all, For fiscal year 1976 ower 4 million dollars
was available and for 1977 over 7 million dollars will be available.

Purdue University received 2 grant of $46,523 to develop a model pro-
gram in 1976 for women in engineering and is seeking a continuation grant .
of $58,n97 for fiscal year 1977.-

- The Purdue program fs designed to develop a model program for women
in engineering. The program focuses on an experimental course which pro-
vides beginning engineering women and men with hands-on laboratory experi-
ences, discussions of contemporary societal problems 4ncluding environment,
energy and productivity by various role mode1 lecturers and career planning.
Pre- and pcststesting with standardized tests and specially developed sur-
veys were used to evaluate experimental and control groups with generally
positive results.

) The continuation phase of the program is directed at dissemination of

- \ | - {nformation via a workshop, reports and audio-visual materials and another

' : offering of the experimenti:l course revised to incorperate changes based
upon student and staff observations and evalvation data.
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PPCVIDING EQUITY FOR FRESHNAN vIOMIM ENTERING ENGIMEERING VIA )
ROLE MODEL LECTURE-CISCUSSIONS, BANDS-0F LAEORATORY AND CAREER PLAHMING*

Hi1liar. K. LeRold, Fonnie Heckert, Christine D. Smith,
Blaipe R. Butler, Marie ¥nigga, and Marion Llalock
Purdue University

Introduction

The Vloren's Educational Equity Act (WEEA) was passed as part of
the Special I jects fct of the Education Amendments of 1974, Fublic
l.ew 93-380. The snactrent of the legislation was the result of twe
Lills: H.R. 208, introduced by Congresswoman Patsy Mink on January 3.
1973 and a conpanion bi1l €. 2518, introduced by Senator Walter F. Mon-
dale on Cctober 2, 1973, The WEEA authorizes tiie support of an ex-
tremely broad range of activities with targets in every area of educa-
tion that perpetuates sex bias. These include cuidance and counseling,
the expansion and inprovement of educational progrars for wonen, and
non-traditional careers. Over 800 pre-applications for the general
crant program were received and applications for the small grant pro-
cran nunhered slichtly over 400. The final outcome of the grant pre-
cess was the support of 46 ceneral crants in the total amount of
$4,350,489 and 21 srall arants totalling $301,923, bringing the com-
bined grant total to $4,652,422.1 For the fiscal year 1977, $7,270,000
additional funds will be availatle for ccntinuation grants, approximately
40 new general grants and 25 pew small grant awards. Applications for small

arants were due by HayTZS, 1977 and final g¢eneral grants by dJune 27, 1977.Z

*This report was prepared pursuant to ¢rant no. 026007604965 from the
I.S. Department cf Health, Education ond Wel fare, 0ffice of Education,
vorren's Fducational fauity Act to Furdue Unfversity. The content re-
presents the views of the authors., However, the opinions expressed
herein do not necessarily reflect the position or policy of the Office
of Education and no officiz] encorsement by the Cffice of Education
shoculd be inferred. :
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The Purdue University Cepartment of Freshman tngineering subwitted
a research proposal to the U@S{/DEPaTtméﬂt of Education and was awarded
one of the general grants in September, 1976. Purdue's proposal was
for a model prograr to provide educational equity opportunities for
woren §tudying éﬁgineeringi [t was supported for two major reasons:
woren have tracitionally not enteved engineering anc rany enter with
ceficiencies due to the lack of equitable educational and cultural op-
portunities. Employnent opportunities for women engineers are nur-
erous and divarseiz but the supply of women engineers with engineering
degrees 1s 1imitedg4’5 Woren who enter the fields of science and engi-
neering do su with less confidence in their technical and mechanical
ab115tiés than ren who enter enginearing§6’7 This is due in part to
the lack of cultural, technical and educational opportunities that have
not been made available to the majority of women who enter engineering
and science, i.e. women are less 1ikely to have mechanical hobbies,
read Popular Mechanics, or take shop caurses.g These disadvantages
not only result in a lack of knowledge and experience for the women;
wvho enter entineering, But also create problems of decisiaﬁ-making about
entering engineering as a career and the selection of a field within
engineering. The second decisions are also due in part to the fact
that women are more apt to make their decision to enter engineering
much later in thedir careers.g’10
There are varied views on whether or not separate laboratory
courses for rmep and women should be scheduled. V1! Thevefore, this
area Lag also a matter of concern in the development of the model

program.



Cthjectives

Purdue's WEEA project has four major objectives: (1) to develop
a model program for woren in engineering education; (2) to evaluate
the effectiveness of the naterials and course by offering a pilot
course to test the model; (3) to disseminate the information nation-
ally; and (4) to collect, stere, and synthesize information on studies
and progrars for woren 1n non-traditicnal fields.

Purdue's WECA rocdel prograr is aimed at overcering the problers
that many women and some ren currently face when they enter a college
enaineering program, The model program developed at Purdue is an ex-
perirental course, Engineering 195, Engineerina Skills and Career Plan-
ning. PBecause the problems which many w@meﬁ and sore men in engineer-
inc face are both problers of knowledge and experience and decision-
making, [ngineering 195 s aimed at helping students in three areas:
developing hands-on skiijs, discussing conterporary societal encineer-
| ing problems by various role models and participating in personalized

career planning. o~

[xperimental Desicn of the Prcject

Two hundred fifty freshman encineering students applied for the
course during the fall serester of 1976. From this group, 30 woren
were randomly assigned to one section, 15 men and 15 women were as-
stoned to the other section, and 25 women and 30 ren were assigned
to the control greup. After scheduling was completed for the spring
semestér of 1977, there were two groups of 25 students each enrolled
in the course, Cne group consisted of 22 woren and 3 men, and the

other group consistec of 14 woren and 11 men. Two control groups



Qeré used in the study. One group consisted of 10 women and 5 men who
originally applied for the course, were assigned to the control group,
and participated in the pre- and post-testing; another back-up control
arcup of 66 men and 4 women enrolled in a freshran engineering design

churse.

Major Areas of Emphasis

Engineering 195 has been divided into three areas of emphasis:
the role model lecture-discussions, the hands-on laboratories, and the

career counselinag (Tables 1 and 2).

Pcle Model Lecture-Discussions

The role model lecture-discussions had three main goals. The
first aoal was to provide & variety of role models for woren consider-
ing engineering as a profession. The role models included both min-
ority and majority group members, women and men, young and old, and
sinole and narried indfviduals employed by government, industry, and
the university. The second goal was to show how engineering relates
to the current sccietal problems including energy, the environment,
transportation, productivity, and biomedicine. The third goal was to~
demonstrate how enaineering relates ta:a variety of disciplines. We
attenpted to achieve these hy using various role model speakers from
various ergineering fields, as well as from economics, psychology,
physics, and mathematics to discuss how their fields related to one of
the co%tewporarg societal problems, e.¢. environment, energy, etc.

(Figure 1).
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TABLE 1
Engr. 195A,B
Engineering Skills & Career Planning

Lesson Assignment Sheet

Engr. 195A, T 11:30, Chm 1154, T 1:30-3:20 HH109
Engr. 1958, T 11:30, Chm 1154, Th1:30-3:20 HH109

Date __ [Lesson No.
=+ v |0 o . AT
E“E g E TOPIC READING ASSIGNMENT
SolL 2
S &3 (3
Jan, 11| 1 Introduction
11,131 2 Initial Testing . ,
18 3 Lecture #1: Career Planning I
18,20 4 Lab. #1: Hand Tools -
25 5 Lecture #2: "The Environment" G&H* Chapter 5 (Scan)
25,27 g Lab #2: Power Hand Tools
Feb. 1 7 Lecture #3: "The Environment"

1,3 d Lab #3: Power Tools : 7
B 9 Lecture #4: "Eneray" G&  Chapter 4 (Read)
8,10 1q Lab #4: VWoodwork T

15 1 Lecture #5: “Energy" Fead "Energy Handout"
15,17 11 Lab #5: FElectricity
- 22 13 Lecture #6: "Fneray"
22,24 14 Lab #6: Plumbing ,
Mar, 1 15 Lecture #72  “Transportation” GZH  Chapter 3 (Read)
1,3 | 16 Career Planning II (lLah.),Test #1
15 17 Lecture #8: "Transportation”
15,17 14 Lab #7: Intro. to Recip. Ena. , ,
22 19 Lecture #9: "Bio-Medical” G&H  Chapter 10(Scan)
22,24 2q0 Lab #8: Small Engines 7
29 21 Lecture 10: Career PlanningIIl
29,31 23 Lab #9: Intro. to Automotives
Ppr. 5 23 Lecture #11: "Bio=-Medical"
5,7 24 Lab - #10: Auto Safety Inspection
12 25 Lecture #12: "Productivity"
12]4 24 Lab #11: Auto Tune-up
19 27 Lecture #13: "Productivity "
19,21 24 Lab #12: Turbine Engires

26 | 29 Test #2

26,28 | 30 Final Testing and Course trap-up

TESTING - Bi11 LeBold
FAPFFR PLANNING - Christie Smith

*Note: 1. Purdue Enercy Conference scheduled for 29,30 Apri) 1977
2, GIH refers to Intro. to Engineering text by Glorioso & H1ll.
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TABLE 2
LECTURE SCHEDULE - ENGR 195A
Spring 1977

Date Topic Speaker(s)
Jan. 18 Career Planning 1 Christine Smith
) Counselor/Freshman Engineering
Jan. 26 Environnent Lorel Au - Eastman Kodak
: Gwendolynn Albert - Environmental
- Protection Agency
Envirormental Engineering
Feb. 1 Environment Prof. Kenneth Friedman
Political Science
Feb. 8 Energy Prof. Gerry Héydt
Electrical Engineering
Feb. 15 Enerqgy Prof. R. E. Bailey
Nuclear Engineering
Feb. 22 Energy Prof. Keith Brown
Management
Mar. 1 Transportation Ann Muzyka
: Dept. of Transportation
Mar. 15 Transportation Prof. Alan McDonald } Panel
Prof. Raymond Goodson Discussion
Mechanical Engineering
Mar, 22 Bio-medical Dianne Rekow 7
Bio-medical Engineering
Mar. 29 Career Planning 1I Christine Smith 7
Counselor/Freshman Engineering
Apr. 5 Bio-medical Prof. Leslie Geddes
Bio-medical Engineering
Apr. 12 Productivity Fred Wood B ,
F-16 Project Office, Wright-Patterson AF
Apr. 19 Productivity Prof. Harold Amrine
- Industrial Engineering




* The role rodel lecture-discussions were primarily concerned with
showinc both the diversity of people ir engineering fields and the di-
versity of people who are concerned in one way or another with engi-
neering-societdl prcblems. Helpine students see what various engi-

neers actually do was also a prirmary concern of the lecture-discussions.

Hands-On Laboratories

The hands-on laboratories had two irportant coals. The first goal
was to fariliarize students with basic hand and power tools and equip-
rent. The second goal was to increase their confidence and ability to
study engineering by developing basic skills and their knowledge of
technical information, which many of them did not have prior to entering
engineering.

The 1abarat0r1és have involved a variety of activities in the De-
partment of Aviation Technology at the Purdue Airport which incluced
working with hand tools, power tools, metals, and electricity; disas-
sembly and reassembly of lawn nower engines, safety inspection and
tune-up of automobiles, and a test demonstration of a turbine engine.
The primary concern of the hands-on laboratory is providing the stu-
dent participants with knowledge and experiences related to engineer-

ing and technology (Figure 2).

CareerﬁCanseling

The career counseling was the third area of emphasis in the ex-
perirental course. The three major goals were: to define and explore
varicus engineering disciplines, to identify the students' abilities

and interests, and to integrate their understanding of the fields of



ergineering and their interests and abilities into a plan of action
(Fiqure 3).

The career planning sessions included a lecture~discussion em-
nhasizing the interaction of interests, abilities, goals and aspira-
tions in career choice. [t also included an interpretation of the

) ronngaﬁpbgjjrinterestflpvenpary and Purdue Engineering Interest

Questionnaire. The last class was given a final open-ended assignment

in which students were asked to write their biographical introductions
to be given at a banquet at which they were to be the principal speaker
at age 50 (Figure 4). The career counseling was primarily concerned
with the decision-making process, which woren 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. Appendix I gives
some comments students wrote in their journals about the role model
lecture-discussions, the hands-on laboratories and the career counseling.
Evaluation

Eialuation of the project included the use of standardizec tests
for assessing knowledge in technical and mechanical areas included in
the laboratory portion of the class, a survey developed for the preject
to measure experiences, interests, and attitudes, and a job interest
questionnaire. Students' journals expressing their impressions of each
lecture and laboratory was also used for evaluation. Existing data
about each student in the study taken from Purdue's Freshman Engineer-

ing Pata Eank was also used to help evaluate the success of the

‘ 10




project. The standardized tests used in the study include the Tool

Knowledge Test, the Mechanical Information Test, and the Electrical

Information Test from Educational Testing Service; the Auto Mechanics

Test and the Mechanics Test from Science Research Associates; the

Bennett Mechanical Comprehension Test from the Psychological Corpora-

Preference Questionnaire fror the Purdue Research Founcation.

The Standardizedrtests and the survey vere administered during
the first week of classes as pre-tests and re-administered during the
last week of classes as post-tests. The pre-test results indicated
statistically sianificant hicher means for men than voren but no dif-
FerEﬁcés in means for control and experimental groups on most of the

tests except for the Tool Knowledge Test where the experimental group

was slightly higher. The post-test results indicated statistical sig-
nificant higher means for men than wonen, but the mean differences be-

came ruch sraller in the experimental courses (Table 3).

Cissemination

Nissemination ¢f information about the model program has taken
various forms. Videc tapes have been provided and utilized for a num-
/!ber of Indiana television stations for public service spots. The As-
sociated Press has released a feature story focusing on one of the
student participarts. The staf% Q111 present papers at various pro-
fessional meetings including this 1977 American Society of Engineering
Education Annual Conference and the 1977 ASEE-IEEE Frontiers in Educa-

tion Cenference.
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TABLE 3

SUMMARY OF MEANS AND RELATED DATA ON PRE- AND POST-TESTS OF EXPERIMENTAL
AND CONTROL FEMALE AND MALE PARTICIPANTS IN PURDUE EXPERIMENTAL COURSE

PRE-TEST POST-TEST
TOTAL  EXPERIMENTAL  CONTROL TOTAL EXPERIMENTAL  CONTROL
, MAXTHUM
VARIABLE X S F M F M ¥ s F M F M SCORES
, o - v 1148 s n 074 0o oa s ar f1a89
PMA 28.0 10.5 21.7 33.6 20.7 321" 3.4 9.8 27.4 3.2 24.4 33.6°%9 &0
BMC 62.5 7.2 47.7 58.5 49.1 54.8% 3.7 7.0 50.6 58.8 51.5 54.8'% 8
KT 19.9 4.8 15.9 24.6 151 22.37%% 20,9 4.5 18.0 25.6 169 22508 3
MIT 18.1 5.8 14.8 20.8 13.6 20.5'*" 20.2 5.1 18.7 2t.4 14.4 21.4%7 3
EIT 18.9 5.0 16.1 20.7 14.9 21.1* 2.5 4.3 18.7 23.0 16.6 21.8%% 3
AMT 4.5 2.7 3.2 51 2.9 5458 5.3 3.0 3.9 6.9 4.1 6.0"% 2
MCT* 9.6 4.5 8.1 139 7.1 13.34 1.3 5.0 9.9 16.8 7.7 12.7+%% 3
(No. oF  (129) (37) (14) (14) (64) (129) (37) (18) (14) (64)
CASES)

* _ ) - . . )
Control groups smaller on MCT (Female = 10 and Male = 6)

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

MCT = Mechanics Test

1

Significant difference at the

Significant difference at the

:Signifiﬂant difference at the

'Significant difference at the

551gn1Ficant difference at the p < .01 between sex

651gn1ficant difference at the p < .05 between sex

?Significant difference at the p < .001 between experimental and contvol groups
.01 between experimental and control groups

551gﬁ1ficant difference at the p
9 .05 between experimental and control groups

°Significant difference at the p

< .001 between all groups
< .01 betweel all groups
< .05 between all groups
< .001 between sex

T
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A Pur-due VEER Horkshop is be ing plaraned for Decenber 1-2, 1977,
for furthe r dissendnation of ¥aforration and for feedback from persons
whe attend, agiv-ing their impressi ons of the model program  Represen-
tatives of eclicational {nstitutions , proFess-ional societies, industry,
and wovernmerat wil T be fwited to attend- MHee are dlso considerding
fmvi ting o utside speakers to Giscus relevan-t wonen-§ n-eng ineerfng pro-
grars at o ther Anstituti ms., fParticipants nay be given "mini -expewi-
ences” sirrilar 1o those that the stwdents in the e xperimental course
had during the spring serester

P fimal report will te issued at the commpletion of the proJect de-
scribing the model program. The materiaks w-ill be made availabTe to

other 1.5, universdities ind colleges witk enmineering prog rams.

Future Plans

Future plams wil) be depesndent on the awai Bab 1lity of funds being

sought undﬂer‘ 2 continvation grant . If fundeel the staff plans to revi se

‘the experi mental course ind offer the rewises ccurse during the sprimg

serester of 1978,  Revis foms will occur § n a?ll pheses of the course,
although the scope of the course widl rerzain unchamged. The student
jourmal s and evaluation dota §ndi cated theat &Ithaough the students en-
joyed the <ourse and ve seened to ichieve ouw objecti ves, there exists
a need for improverments teyond the Fine tunimg of the nade1 program.
The role mode® 1ecture-df scusstons will be revised so that they
are rore c losely related to thee 1aboratory experfemces. The speskers
w311 be encousraged to al low moere time for- cla@ss discuss¥on and student
intersctiom. More speakers from discip!i nes outside of engineering

will be scheduled £o0 show how other disci plirmes relate o engineering.

b
G
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During one session an engineer and a non-engineer in a related area
might present a panel discussion; in another, joint male and ferale
speakers ray discuss a tepic. An attenpt will be nade to broaden the
role models to include move minority guest lecturers and perhaps a
handicapped person.

The hands-on laboratories wil1l be revised in two major ways.
First of all, étudents will be given more hands-on experiences. Sec-
ondly, the laboratory experiences will be more related to engineering
and engineering cesiqgn.

The career counseling revisions will consist of three major im-
nrovements. The=first of these is the expansion of the career planning
materials. More intensive exercises will be developed by the staff,
Secondly, mere tire by the staff wi !l be spent on individual interpre-
tations of interest inventories and career counseling. Finally, more
attention will be directed towards the assessment of student needs of
the two groups that have been identified. The first group of students
{s concerned with whether to stay in engineering., The second group
is concerned with identifying a field within enginéerfng, Sevarate
programs will be developed for each aroup.

The project evaluation will also undergo revision. Project eval-
uation will te made more relevant to the students, ancd the purpose and
importance of evaluation will be erphasized. Existing cognitive and
affective measures will undergo revision to be rore directly related |
to the goals of the project- Short term evaluation of the revised
cpu#se: as well as longer term evalvation of the students who com-

pleted the course in the spring of 1977 will be completed.

I,
s
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At this tine the project's co-principal investigators are also
considering organizing the course into three mini-courses, including
career planning, role rmcdel lecture~discussions, and hands-on 1abora-
tories. This might more closely meet the diverse needs of individual
students who enter engineering. This organizational schere could help
avoid the:prob]eﬁ of having students enroll in a course which 15 par-
tially a duplication of previous knowledge or experiences. The co-
ordinators and dnvestigators aYso plan to develop the couvse or mini-
courses so they can be considered a viable option of the current fresh-

man engineering desigmn-orientation corputer requirement.

The Women's Fducational Equity Act provides an excellent resource
for gbtaininé funds to develop nodel programs designed to restore and
to insure equal educational opportunities for men and wonen. Purdue
has developed an experimental course designed to meet the needs of
freshran engineering women, as well as men. The course includes:

(1) a hands-on Ysboratovry, (2) lecture-discussions of contemporary
engineering-socfetal problems, and (3) career planning. The prelimi-
nary evaluation results of cognitive and affective variables indicate
very positive results. FPlans are underway to rodify and irprove the
course. The results of the project will be disserinated through a

workshop project report and educational materials.



Figwie 1. Gwendofyn Albert of the U.S. Enuixor-

14

Flgute 2, On the small engines lahonatony,
Englneening 195 students Leann he
2o disassemble and neassemble Lo
oL engLnes.

mental Photection Agency discussces
walen pollution problems {n Texca.

Christine D. Smith intenprets the Figwee 4. Blaine R. Butlen, William K. LoBc'
Sthong- Campbeld Tnierest Inventonry and Bonnde Hechent discuss the pry
gor an Engineering 195 student dur- Ltest nesuldts .

ing a coneen counseling sesdion.

148
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APPENDIX 1

VERBATUM COMMENTS FROM STUDENT JOURNALS ON
ENGINEERING SKILLS AND CAREER PLANNING

Testing

Took tests - felt 1ike a real dummy. 1 did mot know aﬁy of the
answers. ‘The tests made we feel 1ike 1 should be a mechanic to

be {n this course.

Lab was great! Llab is the best part of the class. Started on 2
mitre box. Measured wood, sawed 1t off, hamrered nails, and dif-
ferent fun kind of things to do. It's an excellent way to relieve
one's frustrations, especially hammering nails. This s about
the first lab 1 have ever looked forvward to, so 1 kmow it must be
good.

Lecture-piscussion
This lecture uprooted my awareness and concern about the men-
happenings going on about the prgb?em dealing with epergy - pro-
gress or acceptance of this process of fi11ing the gap at a
snajil's pace. The lecture was very clear and informative.

Careéﬁ,?]ﬁﬁniﬁi

I found that fi11ing out career guide was very benmeficial. It
made me think about the things 1'm good at and the things I like
to do. Although 1 have gfven much thought to my career plans

and objectives, it 1s good to revise them periodically.



