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ABSTRACT 
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information and practical experience; a means of evaluating Lue 
methods and results; wide dissemination of all useful information 
generated by the experimental course; and the Collection of 
information relevant .to programs for women in engineering. The 
program includes lecture-discussions of contemporary problems in the 
field by role-model lecturers; career-planning and counseling 
session; and "hands-on" laboratory experiences broadly related to the 
field of engineering. The first experimental course was evaluated by 
pre.-testing and post-testing with standardized tests and 
specially-constructed surveys relating to edùcational goals and 
self-concepts  of students. The pilot course was revised and otiered 
again as a'set of three modules to provide more flexibility to meet 
student needs. Test results for both years (1977 and 1978) are 
included. .Information dissemination about the , program has included a 
slide-tape set about 'the model program and experimental course; 
conference papers; professional' journal articles; an Associated Press 
nevi story; and public service television spots. A brief annotated 
.bibliography focusing on pre-college backgrounds and college and 
post-college development of women in engineering is presented, and 
comments from two students are included. (SW) 
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"I decided to study engineering because I like math and it offers many good job opportunities for women. " 

Abstract 
In September 1976, ,the Purdue University    Depart-
ment of Freshman Engineering initiated the develop-
ment of a model career preparation program for first-
year engineering women. This project, made possible 
by grants awarded through the Women's Educational 
Equity Act (WEEA) was completed in August, 1978. 
The results, including    background commentary and 
final conclusions, are presented herein. 

The Purdue projectwas designed to establish an 
educational model for women entering engineering 
which would enable them to participate more fully and 
more equitably in their education. The basic principles 
which evolved, however, are applicable to a wide 
range of disciplines by.no means restricted to engi-
neering. ln brief, the project consists of key elements: 
'a course designed to provide engineering and career 
information       and practical experience; a means of eval-
uating the methods and results; the wide dissemina-
tion of all useful information generated by the experi-
mental course; and the collection of information rele- •
vant to programs for women in engineering. 

In essence, the model career preparation program 
as applied to engineering provides beginning engineer-
ing students with (1) lecture-discussions of contem-
porary problems in the field by role-model lecturers; 
(2) career-planning and counseling sessions; and (3) 
"hands-on" laboratory experiences broadly related to 
the fields of engineering. These concepts were incor-
porated in a pilot course offered in the Spring of 1977. 
Though open to all students the course was specifically de-
signed to meet the needs of freshman engineering women. 

the first experimental course was evaluated by 
pre- and post-testing with standardized tests and spe-
cially-constructed surveys related to educational 
goals and sell concepts of students. With the aid of 
these results as well as through direct studehf and 
staff observations, the pilot course was rev.jsed and 
offered again as a set of three modules td provide 
more flexibility to meet student needs the following 
year. The generally positive data analysis and test 

results for both yéars'have been cbmpleted and are . 
described' in this report. Especially noteworthy was 
the closing of the gap in technical knowledge which 
existed between men and women by participating in 
the program. 

In a variety oo ways, the information generated dur-
ing the development of this program is being dissemi-
nated nationally and internationally to enable others 
to benefit from its merits as well as to avoid difficul
ties which have been identified and solved.during two 
years of experience. Representatives from institutions 
across the nation have participated in a workshop at 
Púrdue on engineering education for women. A slide-
tape set describing the model program and experi-
mental course has been prepared and is available on, 
request; and besides the first annual report and this 
comprehensive final report, the program has been 

.presented in numerous conference papers, de$cribed 
in professional journals, and featured in an Associ-
ated Press news story and in public service television 
spots . 

A brief annotated bibliography has been prepared , 
which focuses on pre-college backgrounds plus col-
lege and post-college. development of women in engi-
neering. The bibliography is specially directed-toward 
problekn identification, special programs and potential 
action-oriented policies including the role of women 
in management. 



 Background 
Every year there   is an increase in the percentage of 
jobs held by American women. Today nearly half of 
the women in the United States spend twenty-five to 
thirty years of their lifetimes in the work force. In the 
future, the greatest growth in employment for these
women will be in professional occupations, and in-
creasingly they are entering non-traditional fields "off-
limits" to their grandmothers and mothers. Of these 
fields, more and more women are pursuing careers in 
engineering, which in the past has been almost exclu-
sively a white male profession. Of over one million 
engineers in the United States ih 1974, only .7 of 1 
perçent were women, even though women consti-
tuted almost 40% of the employed labór force (NSF, 
1977) and over half of the U.S. population. 

The situation, however; is raly changing accord. pid
ing to the Scientific Manpower Commission Report 

(1975) and the Engineering Manpower Commission 
  Report (1976). The number of women enrolled na-

tionally in engineering programsincreased over riine-
fold from 3061 in 1%9 to 28,773 in 1977. At Purdue 

University, the ,growth rate was even more dramatic 
-over a seventeenfold increase (46 to 817 undergradu-

ate women) in the period between 19tí8 and 1976. By 
the fall of 1978, the number of women in engineering 
exceeded 1,000 at Purdue University. 

Wdmen have good reasons to be increasingly in-
terested in engineering. Engineering is one of the 
largest professions in the U.S., employing over a mil-
lion engineers in 1970 and anticipating an increase to 
one and one-half million in the 1980's (NSF 1975). The 
opportunities for women entering the profession are 
excellent, particularly because of the increasing de-
mand for engineering in energy, environment, trans-
portation and computer fields 'as well as-affirmative 
action and other equal employment opportunity pro-
grams; and sallries for women entering this competi-
tive market are now sometimes higher than for men. 
Starting salaries approaching $20,000 have recently 
been reported (Chemical Engineering News, May 8, 
1978). 

But women must overcome a number of difficulties 
in making such career decisions. Though the under-
utilization of women in engineering is now reflected 
in a greatly increased demand for female engineers re-
sulting from the trend toward equalization, studies 
show that women feel most sure of' career-goal suc-
cess in fields traditionally asso,iated with their sex. 
Since men have predominated in the field of engineer-
jhg, it therefore has not been perceived as a field pro-
viding extensive opportunities for women. . 

While women tend to have equal or higher high 
school grades and verbal abilities than men entering 
engineering, women typically decide to enter the field 
much later and are more likely to encounter a variety 
of problems including both lack of technical know-
how and uncertainty in selecting an area of specializa-
tion. High school women have often felt they were at a 
disadvantage in their technical vocabularies because 
of the differences between their educational and cul-
tural experiences and those of men (Dement, 1%2). • 

They are also less likely to have taken mechanical -
drawing, physics, shop courses or to engage in sci-
ence related hobbies and pursuits like assembling hi-fi -
sets or working on the family" car, which provide 
"hands-on" experiences, or reading Popular Mechan-
ics or Auiation Weekly (Erlick and LeBold, 1977). Fi-
nally, high school women most often feel inadequate 
in several areas of knowledge basic to the study of 
engineering, including physical science, aeronautics, 
electronics, and mechanics (Shaycroft, 1967). How-
ever, Studies conducted by Erlick and LeBold (1977), 
and LeBold and Richard (1975) reveal that when stu-
dents had such experiences, they were much more 
likely to enter scientific-technical fields such as en-
gineering. 

Based upon these findings various programs de-
signed for women in non-traditional scientific fields 
were examined, including the University of Oklaho-
ma's "New Avenues" program for women in physics 
(Pollack and Little, 1973; Shay, 1975) and Cornell's 
program for women in engineering (Hall and Hall, 
1975) which including a series of basic laboratory ex-. 
periences; and Purdue's program for women in sci-
ence '(Brown, 1975) which .involved the use of role-
model lecturers from different areas in science, spe-
cial counseling and an unstructured research experi-
ence. As a result, the Purdue University Department 
of Freshman Engineering designed, field-tested, and 
evàluated a model program for freshman women in 
engineering.` The project was funded by a grant from 
the U.- S. Office of Education under the Women's 
Educational Equity Act (WEEA). 

Trends of Freshman Women and 
Undergraduate Women Enrollments 

in Engineering

total Freshman 
Undergraduate (Ist 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 

'1973 6064 143 2417 69 
1974 ., 9828 244 4216 118 
1975 15852 462 6730 233 
1976 21936 647 8545 253 
1977 28773 817 9921 300 

Sources: Engineering Manpower Commission, 
Engineering & Technology Enrollments—Fall (19691976) 

Office of,the Registrar, Purdue University



Project Objectives 
Purdue's Educational Equity Project is an attempt 
to provide women who are entering a non-traditional 
field with experiences and support services designed 
to meet their specific needs, especially those related 
to unequal educational opportunities or societal sex 
role stereotyping. The basic obJèctives of the project 
serve as the structure of this report. They are: 

To develop a model program of coprsework for 
first-year women which would enable them to parti-
cipate more fully and fairly in engineering education. 

To evaluate the effectivdness of thè program, in-
cluding the educational materials, by field testing in 
an experimental course and comparing the experi-
ences of men and women who participated in the 
course with similar men and women who did not. 

To disseminate nationally information about the 
model program, including conference papers, arti-
cles, and audio-visual materials which describe and 
explain the program, and through an in iitátional 
workshop focusing on the model program and key 
areas of concern related to women entering engi-
neering: 

To study factors influencing the education and ca-
reers of women in engingering, and to collect, store 
and synthesize information related to that topic. 



The Model Career Preparation Program 
The Purdue educational equity model is based upon 
several elements regarded by the projett staff as es-
sential to a successful program involving any career 
oriented target group. 

In Purdue's' model program, the specific target 
group were wómen entering the field of engineering, 
although the experimental course was also open to 

,men and was particularly appropriate for Urban, mi-
nority and foreign students who often have sirtiilar 
needs. 

In attempting to provide an early educational expe-
rience for women entering engineering which would 
give them a more equal opportunity to pursue studies 
and a career in engineering, the project staff carefully 
reviewed known educational equity programs, ana-
lyzed the relevant women's:studies literature identi-
fied through bibliographical seafcheíand other 
sources, and weighed many possible options against 
experience -already gained from past women's engi-
neering programs at Purdue. 

Experiences during the .frestifnan year of college 
are often critical to decisions regarding career choice. 
The retention of"students,in engineering programs is 
clósely related to student's interest in beginning 
courses as well as to grades (Del aurentis and Molnar, 
1973). The stimulation of interest thróugh interven-

tion programs including couriseling, research ana 
project experiences (LeBold and Pruett, 1973)•and 
role-model programs (Brown, 1975) can have,a signifi-
cant impact on retention in engineering and other 
fields, and are essential elements in the Purdue Model 
Career Preparation Program. 

Even further, it was determined (Erlick and LeBold, 
1975) that women who plan to enter engineering,-
physical science or mathematics are at a disadvantage 
with regard to many technical "hands-ón" activities, 
even though they have an advantage in other more 
traditionally feminine "hands-on" activities such as 
handicrafts, clothing design, and typing. It was thus 
decided that an intervention program which provided 
technical "hands-on" experiences was also essential 
for a successful model program. 

In a survey conducted at the end of the first semes-
ter of'1975-76, over 60% of the 200 bgginnfng Purdue 
women engineering students indicated they would be 
interested in a course which would assist there in 
making an engineering career decision. Of those 
women interested, 70% preferred a course that stres-
sed interest and achievement testing, 85% preferred a 
course'which would providecareer and role models, 
and 95% preferred a "hands-on" type experience 
(Le Bold and Humphries, 1976). The organization of 

the Purdue model program reflects these needs and 
interests in its basic elements: 

Exposure to career opportunities through lectures 
on current and relevant topics by a variety of role-
model lecturers who are experts in their respective 
field. 

Career-planning centering upon the process of 
evaluating one's individual interests and abilities 
and developing meaningful career objectives and a. 
plan of action. 

Introduction to the field of engineering to acquaint 
student with what will be studied in preparation for 

.the careeY. 

"Hands-on" experiences designed to provide direct 
contaft with tools, materials, and equipment asso-
ciated with engineering and technology. This was
provided by the instruction in the operation of and 

. use of hand and power tools, and the completion of 
selected laboratory construction projects. Special 
efforts were made to include experiences which 
women are less likely to have due to lack of appor= . 
kunities to enroll in industrial arts and shop courses 
or to pursue technical-mechanical activities. 



"Euer since I was small 1 haue always liked math and science. I like to do 'brainteasers' type puzzles and games ... hook math

and science courses all four years of high school, and I guess 1 always thought that I would do something related to those fields." ' 

In the planning stages of the model program course-
work, current topics such as environmentand energy 
were selected for classroom investigation based upon 
their appeal to women, who were perceived as gen-
erally more sensitive and committed than men to soci-
etal needs. Material of this nature wai also regarded 
as less likely to overwhelm students with technical 
jargon which could be confusing or frustrating in the 
tarty stages of an engineering education. Such topics 
are also advantageous for' their contemporary, and 
future orientation which links, current societal con-
cems'with the excitement of potential breakthroughs 
yet to come. The organization of topics along tradi-
tional lines was rejected as less innovative and already 
available in existing orientation courses. It was also 
felt that to systematically cover each field of engineer-
ing in such a class would lead to only a superficial view 
of each which would be less effective thah a more in-
depth investigation of selected areas. Furthermore, 
many engineering problems are not 'simply, in the do-
main of one exclusive field but represent an integrated 

. approach of several fields, such as chemical, mechan-
 ical, and electrical engineering. It was this integrated 
'approachthat was çhosen for the role-model lectures, 
with the addition of speakers from outside the engi-
neering profession to help demonstrate the truly inter-
.disciplinary character of society's approach to the 
solution df environmental energy, and other pressing 
technological problems. 

The decision to include a career planning segment 
in the e,îperimental course was prompted by a nutn-
ber of factors. As a whole, women are less certain of 
their career choices than men, often because of ít,he 
strains placed upon career aspirations-by traditibrtal 
attitudes toward marriage, home and family. Women,
especially those entering engineering are more likely 
to have made their decision later in their high school'
years and are required to make early decislgns'usualty 
within the first year regarding a field of specialization, 
e.g., aeronautical, chemical, civil, electrical engineer-

ing. Women are also more likely to put higher premi-
ums than men upon interpersonal relationships, and 
are more likely to be open about their feelings. As a 
result, the combination of career planning with career 
counseling of.individual students appeared to be par-
ticularly suited to the needs of first-year women in en-
gineering. These students frequently need guidance in 
their career decisions and are amenable to personaldis' 
cussions of their progress, interests and abilities as a 
means of facilitating their decision•to remain or leave 
engineering, select a major field and develop a plan to 
succeed in their studies. It was felt that a specific kind 
of counseling was also appropriate for this purpose to 
help reverse the effects of any previous (and more 
traditional) counseling which may have guided the 
women away from careers in non-traditional fields. In 
many cases, women need ,support to resist the nega! 
tive feelings or perceptions they have experienced 
through . sex and career role stereotyping, among 
peers, family, teachers, counselors and mass media. 
Though group planning and counseling techníqùes 
were used both in 1977 and 1978, the emphasis 
upon individual counseling increased as the need 
and effectiveness of this approach became more 
apparent. 

Special attention was given in the career planning 
phase of the course to the use and limitations of inter-
est tests in assisting students inmaking career choices. 
Such tests are often sex-biased and can lead to misin= 
terpretatiorr for the woman seeking to identify tradi-
'tional and non-traditional occupations related to her 
interests. For this reason,, the new Strong-Campbell 
Interest' inventory was selected because of its special 
efforts to provide normative data on both men and 
women in a wide'variety of fields and occupations. The 
Purdue InterestQuestionnaire is similarly designed to 
. provide, non:biased guidance in the selection of engi-
neering Melds. 

The "hands-on" laboratory segment was a natural 

choice for inclusion in an educational equity-oriented 
course. With few exceptions women students enter-
ing college have had little opportunity to work with 
'hand and power tools or perform other machine or 
engine-related tasks typically regarded as the domain 
of. boys and men. As one Purdue student put it, she 
had simply been "cook and bake" at home and "home-
ec" at school, while her brothers and father repaired 
the  family car, hammered the nails and worked with 
the power tools. Nót until she hdd participated in the 
"hands-on" lab did she find that she was actually capa-
ble of performing manual tasks she  had always regard-
ed as "men's work." The implications of this attitude 
are highly significant for women entering a field tradi-
tionally regarded as a male domain. The psychological 
disadvantage of feeling'unfamiliar with tools and tasks 
that most male engineering students take for granted 
can be quite unsettling for a female student who hopes 
to compete on an equal basis for grades and employ-
ment. The "hands-on" lab offers for many female stu-
dents the first opportunity to catch up with their male 
counterparts in a very real way. As another female en-. 
gineering student explained, "I couldn't even get into 
a shop course in high school, eyen though I tried three 
years in a row." Following her "hands-on" lab.experi-
ence, the same student now routinely uses a variety 
of power and hand tools in her bio-medical laboratory 
shop, and has even instructed a new male student 
who arrived with virtually no tool ggperience, a task 
which admittedly gave her a real sense of satisfaction. 
Though the "hands-on" laboratory exe'rcises were not 
selected to represent tasks.specifically applicable to a 
given field of engineering, they represent a basic set 
of Allis aimed at bringing the mechanical aptitudes of 
female students closer to parity with men in general. In 
practice, many students do find uses for their newly-
acquired skills in engineering-related coursework, 
experimental work; or in cooperative semester work 
in private industry. 





"Pollu tion cleanup isn't just `icky,' it's a very fascinating subject. It amazes me 
how much.wbrk goes into successfully purifying water, air and land."

The Experimental Course • 

The-Model Program was field tested twice using an 
experimental course: As the experimental course de 
veloped, its format passed through two phases. When 
it was offered initially in the Spring semester_óf 1977, 
the course was -available only as Engineering 195: 
"Engineering, Skills, and'Career Planning." Students 
attended a one-hour lecture and a two-hour- labora-
tory each week, and earned two semester units pf 
credit. 

• • In the spring of 1978, a 'structurally-revised version 
of the experimental course (Os Offered. No longer a 

'single course, Engineering 195 was available in three 
modules and presented a number of options. As indi-
cated in the graph below, the addition Of a new reci-
tation segment made it possible to earn a total of three
semester units of credit, while a variety pf other fiom-
binations for less credit were alto allowed. 

PURDUE EXPERIMENTAL COURSE 

 Role Model Lecture 

In both the 1977 experimental course and the mod-
ularized course offered in 1978, the role-model lecture
sessions  were regarded as oneof the basic elements 
in a model   career preparation program. Each of the 
lecturesessions was designed to feature role-model 
speakers chosen to represent both men and women, 
minority and majority group members, young and old, 
single, and married individuals. The speakers were 
selected to include a variety of engineering careers, 
and some were drawn from professions outside engi-
neering, such as psychology, economics, and physics. 
Some of the speakers were members of Purdue's 
staff, while others were representatives of industry or 
governmentál agencies. In each instance, the sPeak-
ers presented topics of current concern and interest; 

such as energy, the environment, transportation, pro-
ductivity and bio-medicine. One of the main goals of 
the lectures was to show the relationship between 
many of the engineering fields in solving problems af-
fecting society, as well as to point out the relationship 
between engineering and other fields in solving these 
problems. Students were also familiarized with indi-

vidual aspects of théprofession, such as the elements 
in a "typical" day of an environmental engineer, in-
cluding data collection computer operation and prob-
lem solving. 

In the experimental course, supplemental reading 
assignments were taken from an Energy and Intro-
duction to Engineering by Glorioso and Hill. One of 
the major difficulties perceived by the students at this 
point was that of maintaining the relationship between 
engineering and the lectures and reading assignments.

ENGINEERING 195 (1977) 

Lecture Topics 
1. Career Planning I—Interests, Abilities & Opportunities 
2. Environment: Industry, and Government Perspectives 
3. Environment: Waste Disposal and Civil Engineering 
4. Solar Energy & Electrical Engineering 
5. Nuclear Energy and Power Plants 
6. The Economics of Energy 
7. Private & Public Transportation & Mechanical Btigi-

neering 
8. Career Opportunities in the U.S. Department of Trans-

portation 
9. Engineering Design & Laboratories 

10. The Pacemaker & New Bio•Engineering Developments 
11. Bio-Medicine, Bio-Engineering and Clinical Engineering 
12. Military Aircraft, International Relations & Productivity 
13. Productivity & Industrial Engineering 
14. Career Planning II—Short and Long Range 



,"I think the tests 'can be very useful to tiny undecided person because they 

seem to do a good job of matching your interests with'uarious careers." 

Ip the revised 1978 course, the relationship between 
the lecture materiaI and engineeringwas more careful-
ly delineated and speakers were requested to include 
specific areas of context in their remarks. Speakers 
from such professions as horticulture and history add-
ed to the social relevancy of the topics, and compu-
ters, á previously Overlooked but important area, 
were included in the subject matter. At the same time, 
the. technical readings, for the role-model lectures 
were expanded end improved, a revision which con-
tributed much in the way of cóntinuity. The addition 
of Gray apd Martiri's'Growth and Implication§ for the 
Future was particularly useful in this respect, since it
providedintrocluctoty.material for many of-the topics. 

' Several sources, including professional journals, pop-
ular magazines, excerpts from engineering textbooks, 
and a variety of other publications such as the ('Ener-
gy".reprint from tie Christian Science Monitor were
used for the'readings. 

In both 1977 and 1978 it proved challenging to locate 
minority  and female role models who had been work-
ing sufficiently long enough to discuss relevant as-
pen of a given content area Although efforts were 
made during 1978 to also include a handicapped per-
son, we were unable to locafe a qualified speaker avail-
able within the time restraints under which the course 
was organized. 

LECTURE TOPICS AND READINGS 1978 

Lecture Topics 

1.General Overview of Environment 
2. Industrial & Government Involvement-Environment 
3. Historical Background of Energy 
4. Solar Heating Energy 
5. Nuclear gnergy 
6. Bio-Melkal Engineering 
7. The "BART" System of Tranliportation 
8. Space Shuffle Transportation • 
9. Government Responsibilities in Tranáportation 

10.Overview of Productivity 
11. Computers: Future Uses in Society 
12. Industrial Applications of Computers 

Career Planning 
1977 

Invaluable to students who have experienced diffi-. 
culties in the final selection of a career or an area of 
specialization, the career-planning segment of the 
model program was an essential component of both 
the 1977 and 1978 versiohs of the experimental course. 
Three career-planning sessions were scheduled for 
Engineering 195 in the spring of 1977. 

The first session, held at.the beginning of the semes-
ter, served as a combination lecture and discussion 
meeting which emphasized the interaction of interests, 
abilities or aptitudes, individual goals and aspirations. 
These factors were compared to the students' percep-

. tions of what kinds of things an engineer does. The 
sfudents were also given career-planning activity 
packets which enabled them to complete an irk-class 
identification of their interests. 

The second career-planning session was held at 
mid-semester, and consisted of a short lecture about 
the use and interpretation of two interest inventories 
the students had completed in the initial class meet-
ings of the course. Thè first, the Strong-Campbell In-
terest Inventory (Strong & Campbell, 1974), mea-
sures an 'individual's interests rather than ability or 
aptitude. Special emphasis was given to overall ipter-
est patterns using Holland's (1974) typologies (Realis-
tic, Investigative, Artistic, Social, Enterprising, or 
Conventional). Students and counselors could exam-
ine basic interests and many other male and female 
occupational patterns. They then could combine the 
results with other personal interest information to 
assist in the career decision-making process. The sec-
ond, thePurdi.e Interest Questionnaire (LeBold, et al. 
1976), was developed specifically to assist azollege stu-
dents in the selection of a major arei of study and ca-
reer in engineering or if transferring from engineering 
in selecting a non engineering field or major. Following 
these explanatory remarks, each student was pro-. 
vided with the results in the form of profiles for both 
interest questionnaires Which indicated the range of 
each student's interest, from low to high, in the areas 



specified. After the lectures, the students were divid-
ed into small groups for further questionnaire inter-
pretation. If they wished to do so, students were also 
given the opportunity to discuss their profiles in-indi-
vidual counseling sessions. 

In the third session, the students were asked to 
project themselves into the future and imagine them-
selves at age 50, and then write a biographical intro-
duction to be given at a banquet which they were 
the main speaker. This element .of personal expres-
sion in the career decision-making process was re-
lated to another feature of the course: the keeping 
of daily class journals throughout the semester. As the 
students reacted to each lecture or laboratory situa-
tion, their recorded thoughts served to provide per-
spective on general interests and career preferences 
later in the semester. These journals are the source . 
of the quoted comments which appear throughout 
this report. 

In the revised experimental course format used the 
following spring, the career-planning sessions were 
modified and incorporated in the recitation module.. 

1978 

The recitation module was adopted kw the second 
offering of the experimental course to provide further 
discussion of seminar and laboratory topics and their 
relation to engineering fields and design. This module 
Was limited to second-semester freshmen. who had 
not decided upon a professional engineering school. 
The career planning element of the pilot course thus 
was relevant for every student enrolled in the module. 
Career planning activities in the 1978 revision of the 
course were designed to encourage students to con-
centrate mort upon the process of career planning. 
To this end they were to: 

Increase their awareness of their interests and abil• 
ities. 

Explore career opportunities, particularly in fields 
of engineering. 

Develop a plan of action. 

Each student participated in class sessions and 
individual counseling sessions. Interest inventories 
were also discussed on an individual basis, which also 
prövéd.helpful for students seeking to identify inter-
ests and judge abilities. Continuing the emphasis upon 
the importance of mónitorjng and reviewing individual 
perceptions, the students were asked to keep a jc ur-
nal of their clash reactions Ss had been done in the 
previous year. The first eritty in their journals, how-
ever, was to be an autobiographical sketch, a form of 
initial "stock-taking" which enabled students and in-
structors to consider information    which was often 
useful during career counsel'in sessions. 

As in.the.spring of 1977, the students in the revised 
cóursé module partiçipated in three career-planning 
class sessions and completed interest questionnaires in 
the initial class sessions. During the first session, they 
were presented with the concept of career planning 
and asked , to describe their aspirations, values, and 
preferences by responding to items such as: 

  Ultimate life goal 
Philosophy.pf life 

   Ideal job specifications 
- Starting salary 
Accomplishments envisioned 
Five•most important achievements to date 
What kind of people preferred to associate with 
on daily basis 
What needs to be done to make the world a bet-' 
ter place in which tó live 

The answers to these questions were often surprising 
to the students themselves, who had never directly 
considered such personal aspirations and interests. 
In'this way, the students became immediately aware 
of elements in the process of active career planning 
which enabled them to experience a sense of progress 
in the earliest phase of the course. 

The second career-planning session was essentially 
not changed but did include an additional measuring 
device, the Self Directed Search' (Holland, 1974). 
Unlike the' Strong Campbell Interest Inuentory and 
the, Purdue Interest Questionnaire, this device leads
the student through a self-scoring pattern of interest 
inventories and self-evaluation to the immediate iden-
tification of career possibilities which place high in 
compatabilify, and offers yet another form of career 
guidance. 

In the final session, the students were asked to 
summarize their career planning progress, and a deci-
sion•making exercise emphasizing leadership and 
communication skills was completed both in individ-
ual counseling sessions and in groups. 

"I really never stopped to think of what I wanted my life's goals to be, what my philosopy of life is, what-an ideal job is 

and what rr}y personal traits and qualities are. After all of these things were introduced I really started thinking about them." 

https://Philosophy.pf


"I had no idea there could be that much to modeling a sophisticated system on the computer. lam begin-
ning to appreciate why some of the engineering schools m'ake such a fuss about programming skills." 

Recitation Module 
One conclusion shared by the project staff upon eval-

uation of the first offering of the experimental course 
was the need to relate the "hands-on" laboratory and 

     role-model lectures even more closeri to the field of
• engineering. To accomplish this a recitation module 
was devised for the spring of 1978. This module, with 
classes meeting once each week, was conceive as a 
means of introducing students more formally to the 
field of engineering. 

In particular, the recitation module provided a 
sense of continuity between the "hands-on" labora-
tory and role-model lecture modules by pointing out 
the relationship of the lectures and labs to each-of the 
fields of engineering and amplifying the importance of 
individual elements to engineering in general. In in-
troducing the students to the field of engineering, the 
recitation module stressed two aspects of engineering: 
report writing and preliminary design' 

At the outset of the semester, students were asked 
to select a topic in the field of engineering of interest 
to them. Early classes were devoted to readings and 
class discussions related to the theory and practice of 
technical writing, including research techniques, 
speeches, aril briefings. following the guidelines pre-
sented in the Professional Writing Handbook, thé stu-
dents searched the available literature for materials re-
lated tq their own topics, handed in a bibliography of 
sources they had discovered, and by mid-semester 
completed theft reports. Besides discussions of report
writing, class time in the period preceding completion 
of these reports was also given to the discussion of 
basic topics of interest and concern to those in the en-
gineering prolessbn. In the second half of the semes-
ter emphasis was placed upon preliminary design in 
the area of transportation. This engineering subject 
was followed from theory through mathematical mod-

eling, parametric cost studies, and discussions of 
model andprototype testing. Since the. recitation 
module had been limited to second semester fresh-
men who had completed or were taking computer 
programming, it was possible to make use of compu-
ters,during this phase of the class. Selected for this 
purpose was the BIZJET model computer program 
designed to determine the effects that changes in 
parameters of the computer program would have on 
the projected performance and economy of special 
aircraft. This linked the practical application of com-
puter technology with a project whichdeveloped from 
beginning to end before the students' eyes. 
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Recitation Module Topics 

1. Environmental Concerns of the Engineer; The Literature 
Search 

2. Career Planning I 
3. The Research Report 
4. Energy Concerns of the Engineer; Science, Engineering 

& Technology 
5. Engineering Functions 
6. Career Planning H 
7. Engineering Aspects of Transportation; The Design 

Process 
8. Mathematical Modelling 
9. Co,n uter Modelling 

10. Prototype Testing 
11. Design & Lab Reports 
12. Career Planning Ill 



"I learned how to saw a piece of wood and how to use a torque wrench today. My bad has a Torque 
wrench and I never knew what it was. I also learned I can't hammer straight. All my nails went crooked." 

The "Hands-On" Lab 

In their pre-cdllege years, most women do not have 
the same opportunities as men to become proficient 
with hand tools or electrical and mechanical devices 
related to the field of engineering. These limitations 
frequently result in a lack of confidence which can be 
a significant influence upon women tentatively enter-
ing the engineering profession. The retention or loss 
of such students at this crucial point may thus depend 
upon the availability of intervention programs which 
can provide the basic information, "hands-on" experi-
ences, and skills needed Loth to .reinforce the-stu-
dents' confidence in their own abilities and to remove 
any notion that a great majority of their classmates en- 
joy an advantage which will always hinder.equal.com- •
petition. 

Although, as has been mentioned, some men could 
also benefit from such "hands-on" technical experi-
ence, the need is greater and more prevalent among 
women; And it is they who benefit most from such ex-
periences. The increasing number of female engineer-
ing students, as well as of minority and foreign stu-
dents, greatly enhances the desirability of a viable 
"hinds-on" practical experience for this important 
pool of potential engineers. 

The 1977 Lab 
The "hands-on" laboratory segment of the experi-

mental course first offered in 1977 was adopted to 
familiarize freshman women engineers with hand 
tools añd mechanical equipment which are frequently 
important as background information for engineering 
design, 'experimental work and production, and to 
increase their confidence and ability to do and under-
stand technical work by developing skills many did not 
have. A series of twelve two-hour laboratory sessions 
concerned with common engineering and technical 
skills useful in modern-day life was designed to achieve 
these ends. 

Problematic in planning these laboratory sessions 
was the need to provide experiences which could be 
adequately covered in the available time period. Ideal-
ly, students should feel by the end of the class that 
they have grasped the essence of a project, observed 
a demonstration of the tools and techniques associ-
ated with the project, and used the tools and-materi-
als themselves in the appropriate manner. The expe-
riences appeared to be particùlarly'rewarding when 
the goal was to produce an expendable article which 
the student was allowed takeep. The fact that many 

'of the tools or projects were familiar did not seem so 
important as the fact that the students were able to 
do. things themselves with tools and materials their' 
brothers or fathers had used almost exclusively. In 
designitlg these laboratory sessions, of course, at-
tention was given both to the relevancy of a given ex-
perience to the students' future, and to the availability 
of materials and tools required. 

https://hinder.equal.com


"Tay was a blast! We got 'to change spark plugs , points, and check the timing 
and other things. l'ue 'really learned a lot in this lab and I'm glad / took it:" . 

To reigforce the emphasis upon learning so that 
students would not be concerned if they had no prior 
knowledge of skills in a given area, the laboratory
grade was based not upon the quality of the work, but
upon 'satisfactory completion of the lab sessions. As 
can be seen, the labs began with basic hand' tools 
and gained in depth and breadth as thè semester prog-
ressed. In the first offering of the "hand8-on"`labors-
tory, six different texts were 'used. 

The responsibility of teaching the "hands-on" lab-
oratory at Purdue was assumed by the Department of
Aviation Technology, which could provide instructors
having expertise in the use of engineering tools and
fami arity with the correct techniques and safety
procedures. Coordination by one department also 

' provided excellent continuity for the students, who
used the same facilities and had the same instructors 

' each 'time 
Each class began with a short discussion of the pur-

pose of the laboratory, after whicl»students were 
given a Lab Planning Sheet which'described what was 
to be accomplished. 

Prior to each laboratory session, the students were 
' also given background 'readings to amplify various

parts of the lab and explain the tools and project at 
hand. Following a demonstration of tools and tech-
niques, the t;tuden'ts proceeded with • their assign-

. ments. At the completion of the lab, five to ten min-
utes were spent summarizing the accomplishments of
.the period. 
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Week Laboratory Topics

1. , Hand Tools 
2. • Power Hand Tools 
3. Power Tools 
4. Woodwork 

'5. Electricity 
' 6. Plumbing 
7. Introduction to Rod:). Engr. 
8. Small Engines

Intro toAutomotives
10. Auto Safety Inspection 
11. Auto-Tune-up ' 
12: Turbine' Engines 

The 1978 Lab 

While the pilot version of the "hands-on" laboratory 
was well received by the students, several areas of 
Change were deemed appropriate. Besides the fact 
that the "hands-on" laboratory was made available as 

-an independent module, additional supervision by stu-
dent assistants diminished student waiting .time for 
answers to questions and provided more individual 
help. Limited changes were also made in the reading. 
assignments and laboratory projects. 



Evaluation 
The evaluation of Purdue's WEEA model program 
was carried out to determine the extent to which the 
course objectives were attained. Both the 1977 and 
1978 offerings of the course attempted to increase 
the students' knowledge of engineering and societal 
problems and to impart very basic engineering-related 
skills. The course was also aimed at improved self-
perceptions of capabilities and knowledge regarding 
these areas, increased participation in engineering 
related activities, and more clearly defined career 
goals. 

Testing, Design, and Registration Procedures 
for Both Years 

With these objectives in mind, measurement in-
struments were either developed or previously devel-
oped instruments were used, and an experiments' 
design was implemented as a basis for evaluating the 
course achievement of objectives. 

For the 1977 field test of the model, technical knowl-
edge was evaluated through the use of seven stan-
dardized tests including: 

(1) The Purdue Mechanical Adaptability Test 
(Lawshe and Tiffin, 1946) 

(2) The Bennett Mechanical ComprehensionTest 
(Bennett, 1968). 

(3) The Tool Knowledge Test (ETS, 1962). 
(4) The Mechanical Information Test (ETS, 1962). 
(5) The Electrical Information Test (ETS, 1962). 
(6) The Auto Mechanics Test (Campbell and John-

son, 1969). 
(7) The Mechanics Test (Flannigan, 1960). 

A survey,The 1977Purdue Engineering Career Plan-
ning Study, was constructed to measure self-percep-
tions of capabilities, participation in engineering re-
lated activities, importance and achievement of goals 
related to engineering- education, and attitudes to-
ward women in engineering. Technical capability
items for the survey were taken from the JobAnalysis 

Questionnaire (McCormick, 1968) and the Job Activi-
ty Preference Questionnaire (Mecham et al, 1962) and 
were modified to determine perceived capabilities. The at-
titudes toward Women in Engineering portion of the 
survey was taken from the Women as Managers 
Scales (Peters, Terborg, Taynor, llgen, 1974) and 
utilized as an engineering scale. In addition to the 
modification of the Job Activity Preference Ques-
tionnaire for the survey to measure perceived capá 
bilities the JAPQ was also used directly to measure 
changes in activity preferences by the experimental 
and control groups. A second survey was used to eval-
uate the various aspects of the course. 

The 1977 study was a quasi-experimental design 
and included the use of two control groups, as well 
as two experimental groups. One control group con-
sisted of students enrolled in a freshman engineering 
design class ánd the other group consisted of students 
who had expressed an interest in the experimental 
course, but were unable to enroll. The two experimen-
tal groups included the same seminar but the labora-
tories differed in that one was primarily women (4 men 
and 23 women) and the other about equally divided 
between (11) men and (15) women. The technical 
knowledge and comprehension tests and the 1977 
Purdue Engineering Career Planning Study prelimi-
nary and final-surveys were given to students in all 
groups during the first and final week of classes. The 
course evaluation survey was given to only the course 
participants upon completion of the 1977 course of-
fering. 

The 1978 course offering, a revised and modular-
ized version of the 1977 course, incorporated mea-
surement instruments that were previously used, re-
vised, or newly-constructed and revised or construct-
ed others in some cases. The Tool Knowledge Test, 
Mechanical Information Test and Electrical Informa-
tior Test were used again to evaluate the laboratory 
module. In addition, a special laboratory exam, the 

1978 Engineering 195 Laboratory Examination, was 
created to be directly related to the knowledge to -
be learned in the laboratory and the laboratory objec 
tives. An exam was also constructed for the seminar 
module, the 1978 Freshman Engineering Seminar. 
Examination: This exam was used to determine the 
knowledge gained as a result of participating in the 
seminar. The 1977 Purdue Engineering Career Plan-
ning Study was revised to reflect the changes in the 
1978 course and renamed the preliminary and final 
1978 Purdue Introduction to Engineering Survey. The 
1978 survey omitted the attitudes toward women in 
engineering scales and these questions were replaced 
with questions concerning the measurement of the 
extent of career development. Thè Personal Attri-
butes Que$tionnaire (Spence, Heimreich, and Stapp,-
1974) which measures self reports of masculine, femi-

+ nine, and masculine-feminine (androgynous) charac-
teristics iias also administered to students in the 
course. Again, a second survey was constructed in-
tended for student evaluation of various aspects of 
the course. 

The experimental design of the 1978 course dif-
fered considerably from the 1977 design. Although 
testing was completed during the first and final week 
of courses as in the 1977 course offering, no compari-
son groups of persons not participating in the course 
were used. Instead, for the cognitive tests, direct 
pre-post-test comparisons were made for those who 
participated in the various modules. For the 1978 Pur-
due Introduction to Engineering Survey, however, 
persons who participated in the course but did not par-
ticipate in the particular module of concern for a par-
ticular survey ,scale were used as a quasi-control 
group for those scales. Again the course evaluation 
survey for the pilot course was given to students to 
complete at the end of the semester. 



"This course helped me feel more comfortable in engineering. It has provided me with an excellent background." 

Since the course was primarily planned around the 
special needs of women, every attempt was made 
both in 1977 and 1978 to analyze and summarize the 
data to show how women performed on the testing as 
compared with m. The two laboratory sessions with en
differing proportions of men to women in the 1977 
study, were used to determine if there would be any 
differences in testing between the women in the two 
'groups. Because there were no apparent differences, 
this approach was not utilized again for 1978. 

Since there was not room for all interested persons 
to sign op for the course in both 1977 and 1978, a pro-
cedure was implemented each year for determining 
who would be given priority. The procedure in 1977 
differed from the procedure in 1978. For the 1977 
course offering it was predetermined that 3/4 of the-
course be women. 2000 freshman engineering stu-
dents were given information about the course daring 
the fall semester of 1977. Of these, about 300 ex-
pressed an interest in the course. This group was 
separated according to sex and hssigned tö the expe-
rimental_ group so that 1/4 were men and 3/4 were 
women. 

For the 1978 course offering a different procedure 
was used. Those who were interested in the course 
completed a short form in which they gave their anti-
cipated major, estimation of knowledge about engi-
neering and societal problems, and estimation of 
knowledge about technical activities. They were also 
asked to indicate which modules they were interested 

rr in. From this, each person was given composite 
scores and those who were considered to have the 
greatest need for each module were given top priority 
regardless of sex. After the priority' group for each 
module had signed up, all other interested persons 
were given an opportunity to sign up for the course 
on a first-come-first-served basis. 

Cognitive Testing Analysis and Results 

The results for the 1977 cognitive testing were ana-
lyzed in several ways including several analysi=s of 
variance and covariances and between and within 
group one-tailed t-tests. Generally the results reveal-
ed statistically significant improvement of experimen-
tal groups on the most relevant post tests and sta-
tisticallÿ. significant improvement of experimental 
groups over control groups on the most relevant 
tests. Table 1 presents the results for all groups on 
all tests In the 1977 cognitive testing. The results are 
given in raw score as well as standard T* score form 
based on the total group pre-test mean and standard 

deviation. Within group t-test significance levels indi-
cate the extent of improvement for the experimental• 
and control groups in the study. Figure 1 shows the 
extent of improvement of the experimental women 
over the control men on the pre- and post-testing. 
Women in the experimental group gained consider-
ably in technical knowledge, compared to control 
men as a result of the 15 week course, although the 
gap in knowledge wasn't completely closed. 

eT scores convert raw scores tó a common base with 50 as the 
mean and 10 the'standard deviation'. 

TABLE 1 

Standard and Raw Scow Means and T test Sgnlheanw Lewls for Orflaerhas Between Correlated Pre- and Post-Cognitive Test Means for 
Each Group in the Purdue 1977 WEEA Enginaarq Skills andGreer Planning Study. 

GROUPS 

EXPER' CONTROL EXPER CONTROL TOTAL TOTAL 
COGNITIVE WOMEN WOMEN MEN MEN EXPER CONTROL 

TEST• PRE POST PRE POST PRE POST PRE POST I PRE PINT PRE•-POST' PRE SO 

PMA 
SS••. 
R8••• 

44 
22 

49 
27' 

43 
21 

47 
24 

55 61 53 56 
34 39' 32 34' 

47 52 
25 31' 

52 54 50 10 
30 32 26 11 

53 
31 

BOAC 
SS.. 

RS••• 
. 43 

45 
47 
51' 

45 
49 

49 
52 

58 59 53 54 
59 '59 56 55 

48 50 
51 . 53' 

52 57 50 10 
54 55'~ 53 7 

52 
54 

YET 
SS.. 

RS••• 
42 
18 

46 
/8

40 
15 

44 
17' 

60 
25 

62 
26' 

56 
22 

56 
23 

47 
18 

52 
21 

54 
22' 

50 
20 

10 
5 

52 
21 

MIT 
u.. 

R6••• 
44 
15 

51 
19' 

42 
14 

44 
14 

56 
21 

61 
24' 

54 
21 

58 
22' 

47 
17 

54 52 
2Q 19 

54 
20' 

50 
18 

10 
6 

54 
20 

EIT 
SS.. 

RS 
44 
16 

50 
19' 

42' 
16 

46 
17 

64 
21 

5$ 
23' 

55 
21 

56 
22' 

47 
17 

52 52 
20' 20 

54 
21' 

50 
19 

10 
5 

53 
21 

AMT 
5$.. 

R8••• 
46 
4 

48 
4 

44 
3 

49 
42 

52 
5 

59 
7' 

53 
6 

56 
6' 

47 
4 

5/ 51 
5' 5 

54 
6' 

50 
5 

10 
3 

53 
5 

SUM 
SS. • 
RS•••• 

4t4 
120 

4S 
137' 

43 
116 

46 
125' 

66 
163 

60 
178' 

54 
150 

55 
161' 

47 
132 

52 
148' 

52 
149 

54 50 10 
155' 142 35 

53 
152 

No. Cases 1371 1371 1141 (141 1141 1141 1611 1611 1511 1511 1761 1751 41261 11261 

•Cogntne lest titles: 
PMA - Purdue Mechanical Adaptability Test
BMC • Bennett Machamt* Camprehenston Test 
TKT Tool Knowledge Test 
MIT - Mechanical Inlormat.on Test 
EIT • 6lsk-trical lntormstrn Test . 
AMT • Auto Msc meottTom 
SUM . Total of all IDw to rounding snot 

totals may not be squall 

*Item" 

u 
30. 3o 
30 
20 

1118 

Pretest KR20Rehab. ••StandardScores ***Raw Scores
A3 Sgndreanr levels bawd on 1 tailed t tests: 
.80 
.90 'p <..06 
.93 'p<.01 

4i14 'p < .991 



TABLE 2 

Standard and Raw Score Means and T-Test Significance Levels for Differences Between Correlated Prs and Post-Cognitive Test Means 
for Each Group in the Purdue 1978 WEEA Engineering Skills and Career Planning Study. 

COMBINED 
WOMEN MEN PRE 

COGNITIVE TESL" PRE POST PRE POST PRE SD POST 

SEM 
Standard Scores 45 593 53 623 50 10 613 
Raw Scores 18.6 24.0 21.5 25.3 20.5 4.0 24.9 

(No. Cases) (30) (30) (56) (56) (86) 186) 

LAB 
Standard Scores 46 57 3 57 623 50 10 593 
Raw Scores 45.6 64.7 64.1 73.1 52.6 17.0 67.9 

(No. Cases) '(38) (38) 123) 123) (61) (61) 

T KT 
Standard Scores 46 553 56 622 50 310 57
Raw Scores 16.1 19.8 20.5 210 17.7 4.7 21.0 

(No. Cases) 138) (38) (23) (23) (61) (61) 

MIT 
Standard Scores 47 553 56 613 50 10 573 
Raw Scores 14.7 19.2 19.9 22.7 16.6 5.6 20.5 

(No. Cases) 

EIT 
. Standard Scores 46 523 56 591 50 10 543 

Raw Scores 	15.0 17.8 20.0 21.2 16.9 5.5` 19.1 
(No. Cases) 	(38) (38) (23) 123) (61) (61) 

TOT 
Standard Scores 46 54' 56 623 50 10 573 
Raw Scores 46.7 56.8 59.9 66.9 51.1 13.6 60.6 

(No. Cases) (38) (39) 123) (23) (61) (61) 

*Cognitive Test Title # of Items Pre Test K-R20 
SOW-Seminar-or lecture exam 50 .45 
LAB-Laboratory exam 102. .94 
TKT-Tool Knowledge Test 30 .90 
MIT-Mechanical Information Test 30 .90 • 
EIT-Electrical Information Test 30 .90 
TOT- Sum of the TKT. MIT, & EIT 90 .90 

Significance levels based on 1-tailed t-tests.

op < .05 

sp < .01 

sp < .001

FIG. 1 

The results of the 1978 cognitive testing were ana-
lyzed by between and within group one-tailed t-tests. 
Statistically significant improvement of women over 
men in the study were found on most of the tests on the 
between group t-tests. On the within group t-tests 
highly statistically significant differences were found 
for both men and womén between the pre- and post-
tests for all tests. The raw and standard scores for 
within group t-tests are presented     in Table 2 along 
with the significance levels. Figures 2A-2E present 
pre-post-test results for the menand women in the 
1978 study. 

Table 2 and Figure 2A indicates   that at the begin-
ning of the course, the male students participating in 
the seminar module were significantly better informed 

regarding energy, environment, transportation, bio-



medicine, productivity and computers than the wom-
en, but by the end of the course, thè women had vir-
tually closed the gap. To a lesser degree this was also 
true with iegard to the laboratory module. Table 2 and 
Figures 2B, 2C, 2D and 2E indicate that male students 
had significantly higher scores on both the pre- and 
post-tests, however the women had significaptly nar-
rowed the ,gap, having final scores at almost as high 
as the men had initially. This was especially true for 
the special laboratory examination (Figure 2B) and 
the Mechanical Information'Test (Figure 2D). 

If comparisons are made on the testing results be-
tween the groups who participated in the 1977 and 
1978 study, it is seen that for those tests given both
years, including the Tool Knowledge Test, Mechani
cal Information Test, and Electricallnformation Test, 
neither group differs significantly initially, but there' 
were significant gains for those participating in the 
experimental program by the end of the course. There-
fore the assumption can be made that the laboratory 
portion of the course was equally successful, at`least 
in terms of knowledge gained in both years. 

The 1978 course provided the evaluators with fur-
ther knowledge about the effectiveness of both the 
laboratory and seminar, since a special, directly rele-
vant exam was constructed for each. 

The results indicated that the laboratory and semi-
nar portion of the course have been successful in in-
creasing the knowledge of participating students in 
the content areas established as course objectives. 

FIG. 2A FIG. 2B FIG. 2C FIG. 2D FIG. 2E 



"/ would highly recommend the seminar to students who are undecided upon which field to choose." -

Affective Survey Analysis and Results
Educational   Objectives 

Qf pritfie interest in the affective areas were the 
importance, expected achievement, and perceived 
achievement of the objectives of the seminar, career 
planning and laboratory phases of the model program 
by the students. There were no significant differences 
in the importance that the control and experimental 
men and women gave to the seminar, career planning 
and laboratory goals. However, there were highly 
significant differences between the experimental and 
control men and women in the expected and per-
ceived achievement of the seminar, and laboratory 
objectives, but the differences were not highly sig-
nificant for the career planning objectives. Table 3 pro-
vides information regarding perceived achievement 
of the 1977 experimental and control groups. Highly 
significant differences were found between the four 

'1977 groups on perceived achievement of all the semi-
nar goals and on the most relevant laboratory goals. 

Comparable data were collected for the 1978 modu-
lar course offerings, with similar results. The impor-
tance given the seminar, career planning and labora-
tory goals at the beginning and end of the course were 
similar. Likewise those taking the seminar module or 
the seminar and laboratory modules expected and 
perceived achievement of the seminar goals to a sig-
nificantly greater extent than those taking only the 
laboratory module. However, the reverse was true 
for those taking the laboratory modules compared to 
those taking the seminar only module. Figures 3A and 
3B provide information regarding perceived achieve-
ment of the women who participated in the seminar, 
laboratory, and seminar-laboratory modules. The re-
sults with regard to the career planning objectives 
were similar to those observed in 1977, with no sta-
tistically significant differences in the expected or 
perceived achievements of those participating in the 
various modules including the recitation module, 
where some emphasis was given to career planning. 

TABLE 3 

Percentages of 1977 Females and Males in Experimental and Control Groups Who Felt Each Goal Was Achieved "Vary Much" or "To
Some" Degree. 

EXPERIMENTAL CONTROL 
RANK - FEMALE MALE FEMALE MALE 
ORDER SEMINAR GOALS: POST POST POST POST 

1 3. To develop an awareness of the problems of energy and 89% 87% 23% 50% 3 
their relationship to fields of engineering. 

2 1. To develop an awareness of environmental problems and 83% 87% 23% 36%3 
their relationship to fields of engineering. 

3 1.a To develop an awareness of the problems of trans- 82% 87% 18% 27%3 
portation and how they relate to engineering fields. 

4 5. To develop an awareness of biomedical problems and 81% 87% 12% 13%3 
their relationship to engineering. 

5 7. To develop an awareness of the problems of productivity 69% 87% 23% 67%3 
and its relationship to engineering. 

CAREER PLANNING GOALS: 

1 lb. To become familiar with areas of study available in 97% 100% 77% 75%' 
engineering: 

2 1.d. To become aware Of career opportunities in engineering. 94% 93% 88% 71%' 

3 9. To develop an interest in a specialized field of engineering. 75% 67% 53% 61% 

4 11. To develop career plans.' 75% 93% 76% 54%' 
5 13. To develop an identity and sense of self-confidence 75% 80%' 71% 61% 

in regard tocarea choice and college major. 

6 1.c. To become more familiar with areas of study outside 70% 67% 53% 
of engineering. 

7 1.e. To become more aware of career opportunities outside 58% 60% 35% 299%' 
of engineering. 

LABORATORY GOALS: 

1 17. To become familiar with the names and uses of hand tools. 89% 8Q% 6% 25% 

2 129. To develop an understanding for the need for safety in 86% 60% 59%    42%
all laboratory areas. 

3 19. To develop' basic engineering skills. 83% 73% 71% 73% 

4 27. To become familiar with automobile engine tune-sip 81% 47% 6% 8%3 
procedures. 

5 25. To develop a knowledge of the proper functioning 81% 80% 18% 15%3 
of the automobile. 



RANK EXPERIMENTAL CONTROL
TABLE 3 (Continued) 

ORDER SEMINAR GOALS: FEMALE MALE FEMALE MALE 
POST - POST POST POST 

6 33. To become better able to work in groups. 80% 60% 59% 63% 

7 23. To develop an understanding of the basics of the internal 72% 80% 6% 19% 3 
combustion engine. 

8 31. To become more proficient at independent work. 72% 67% 59% 67% 

9 15. Development of critical _thinking skills for engineering 69% 67% 65% 79% 
and science. 

10 . 21..To becore familiar with various types of engineering 58% '60% 29% , 46% 
materials. 

Based on Chi Square analysis of frequencies: 

r p<.05 

2p < .01 
3 
p < .001 

TABLE 4 

Response Percentages on Selected Items for Women in the 1977 and 1978 Purdue WEEA Study. 

1978 WOMEN 
1977 WOMEN 

EXPERIM 
PRE POST 

CONTROL 
PRE POST 

LAB. ONLY 
PRE POST PRE 

SEMINAR 
ONLY 

POST 

LAB & 
SEMINAR 

PRE POST 

Women who felt they had 
considerable capability 
to perform each activity. 

37. Using measuring devices 48% 69% 56% 41% 56% 83% 75% .63% 50% 79% 

38. Observing things you are 
working with 

54% 72% 50% 41% 78% 78% 81% 69% 57% 39% 

56, Analyzing information 

. 58. Using hands directly to 
change things 

43% 

26% 

72% 

47% 

56% 

5d% 

47% 

35% 

28% 

28% 

33% 

56% 

44% 44% 

44% 63% 

36% 36% 

21% 43% 

Women who Lit they had 
considerable capability to 

   use various equipment.

71. Measuring devices 54% 83% 81% 53%. 78% 94% 75% 75% 57% 86% 

73. Activation Controls 54% 75% 69% 59% 78% 61% 63% 56% 71% 64% 

FIG. 3A 

FIG. 3B 



"This coirse has given me a much greater insight into the engineering wold. I particularly r enjoyed the lectus.re
As a student trying to .become an engineer,. it has really helped to know what an ehgtneer actually is." 

1978 WOMEN
TABLE 4 (Continued) 

1977 WOMEN SEMINAR LAB & 
EXPEAIM        CONTROL LAB. ONLY ' ONLY SEMINAR 

PRE. ; POST. PRE POST PRE POST PRE POST PRE POST 
Women who had performed 
activity within past Year. 

4 88. Made some piece of • 1.7% 49%     25%      23% 39% 39% 19% ' 44% 50%
technical, scientific, or 
engineering apparatus. 

Women'who had performed • 
the activity during the 
past semester. 

108. Plumbing 0% 0%. 94% 6% 19% 0% 939E 

110. Auto Tune-Up 6% 0% 0%• 94% 6% 31% 0% 93% 

Talked about the following: 

112. Environment 27% 87% 89% 89% 88% 94% 79% 100% 

Read about the following: 

116. Productivity 37% 61% 56% 100% 1496 100% 

119. Transportation 78% 69% 100% 57% 100% 

Become a pan in a project 
involving following: 

125. Biomedical 3% 17% r, " 0% 0% 6% 11% • 13% 13% 7% 14%

Table 4 gives a selective sampling of some of 'the
items that were included in the survey both year§ and 
the response percentages of each group in the 1977 
and 1978 studies. 

The 1977 Purdue Engineering Career Planning 
Study (preliminary form) was factor analyzed, the 150 
items resulting in 20 Likert type scales including im-. 

ortance and achievement of course objectives, pref-
erence for and participation in engineering-technical 
activities, perceived technical capabilities, personal-
social development and attitudes" toward women in 
engineering.' Several analyses were done, on both'the

 items and the scales. Several different group ch%square 
analyses were done. on the survey items, `ancl, the 
scales were analyzed by analysis of variante Arid co-
variance and between and within group t-tests for 
several groups. Significant gains on the scale t-tests 

for the experimental groups in the 1977 study were 
primarily in the areas of perceived capabilities, parti-
cipating in engineering-technical activities, and per-
sonal and social development. There were little or no, 
gains in the scales dealing with importance and achieve-
ment. of -objectives, preference for engineering re-
lated activities, and attitudes 'toward women, in en-
gineering. 

These results indicate that, although students in 
the 1977 study did not indicate much gain in impor-
tance or achievement of objectives, preference for 
engineering related activities or attitudes, the major 
effective changes of the experimental group occurred 
in perception of increased technical capabilities and 
actual participation in engineering and technical type 
activities. 

The 1978 Purdue Introduction to Engineering Sur-
vey was split into a total of 19'scales, based on the 
factor analysis from the previous year. Again these 
scales pertained to importance 'and achievement of 
objectives, preference for participation in engineer-
ing, engineering-related, and technical activities, and 
perceived technical capabilities. The attitudes toward 
women in engineering scales were dropped, however, 
and replaced by scales dealing with the extensiveness 
of career planning. Again analyses of both scales and 
items were done. The items were analyzed separately 
using the chi-square statistic. The scales were ana-
lyzed by two-tailed between and within group t-tests. 
Although no control groups were used for the 1978 
studV,: the experimental group was split into four 
groups on some of the analyses: seminar only,,labora-
tory only, seminar and laboratory, and recitation. 
Each group was again split into two groups: men and 
women. By`using this procedure, those in one module 
were used as a comparison group for the other mod-
ules on the scales relevant for that module. 

The 1978 results indicate statistically significant 
gains of the relevant groups in participation of engi-
neering, engineering-related, and technical activities. 
Little or no gains occurred in- perceived technical ca-
pabilities, as they had the previous year, or in any of 
the other survey scales. These results indicate no af-
fective change between the pre- and post-survey in the 
areas measured with the exception of the participa-
tion in activities related to the course. 



Although improvements in the scale scores be-
tween the pre- and post-survey were not as great dur-
ing the 1978 study as they were for the 1977 study, a 
comparison of those who participated in the four 
groups in the 1978 study show many group differences 
in post survey scale scores. Those students who par-
ticipated in the recitation obtained slightly higher 
scores on the career scales, while those in the labbra• 
tory module were much higher on the laboratory scales. 
Those participating in the seminar felt they had 
achieved a knowledge of engineering and societal 
problems to a greater extent than those that parti-
cipated only in the lab module. 

F(gures 4A to 4D show the results of the post-sur-
vey scales fer the various comparison groups for 
both 1977 and 1978. The figures show that, essentially, 
post-survey results are much the same for the partici-
pating groups both years. The discrepancy resulting 
in the significance of the change scores between the 
two years res ilted from higher initial responses of 
the 1978 groups. 

Only minor changes were observed on the JAPQ 
when it was used in the 1977 study. Previously signifi-
cant sex differences disappeared on the post test on 
a few scales relevant to the course, including the 
scales measuring a preference for controlling ma-
chines and processes, using hands and arms to move 
or position things, and using fingers versus general 
body movement. 

Similar results were observed during the second 
year on the Personal Attributes Questionnaire, with 
no significant changes in the self reports of character-
istics commonly attributed to males and females. 
However women participating in the experimental 
course became significantly more androgynous as 
measured by the masculine-feminine scale. For ex-
ample, self estimates of mechanical ability and aggres-
siveness increased especially for women participating 
in the laboratory modules. 

FIG. 4A 

FIG. 4B 

FIG. 4C 

FIG. 4D 



"This is,,an excellent course. I would suggest that it be a required course for everyone in engineering." 

 The Course Evaluation by Students 

The final surveys provided the evaluators with infor-
mation as to the students perception of the success 
and evaluation of the course for both years. Figures
5A and 5B present the results of these surveys for both
1977 and 1978. These results show that the students
from both years evaluated the course in much the
same way and in both cases fairly high.

Evaluation Summary

To summarize, the evaluation results from both
1977 and 1978 indicate that students made compara-
ble and significant cognitive gains both years, and that
in both years the course was evaluated very positively 
by the students.

The 1977 Follow-up Study

A follow-up study, of the 1977 group was under-
taken to compare retention, transfer, and withdrawal
rates of those students who participated in the En-
gineering 195 course with those who served as the
control group. An additional goal was determining the
most common reasons for the students' decisions to
remain, transfer, or withdraw. The follow-up study
was undertaken during the spring of 1978, at which 
time most of the students were in their fourth semes-
ter. Subsequently, those who did not respond to the 
first follow-up questionnaires mr, led in the . spring 
were again mailed questionnaires during the summer. 
Students who had remained in engineering were 
mailed a questionnaire to determine their reasons 
for continuing. Those who transferred or withdrew 
were sent similar questionnaires to determine their 
reasons for "transferring or withdrawing. 

In addition, those students who participated in the 
Engineering 195 course were asked to complete a 
short evaluation form to get an idea of the value of
various aspects of the course a year later. 

FIG. 5A FIG. 5B



Results of the Follow-up Study 

Utilizing the data obtained from the registrar, a 
complete count of everyone in the study who re-
mained, transferred and withdrew as of the 4th semes-
ter was taken. The results showed a total retention 
rate of those in the study to be 69%. 14% had transfer-
red to another school at Purdue before or during the 
4th semester, and 17% withdrew from the University. 
The highest retention rate of 78% was obtained by the 
women in the 1977 experimental group. This was 
compared to 62% of the control wonien, 64% of the 
experimental men,-and 69% of the control men. 

Of those who completed the transfer questionnaire, 
the most common reasons for transferring out of en-
gineering were (1) engineering was too theoretical, 
(2) they did not feel suited for engineering, (3) they 
lacked interest in engineering, (4). friends were sup-
portive, and (5) physics courses. 

Of those who withdrew from the university the 
most common reasons were (1) chemistry courses, 
(2) they were not motivated to study engineering, (3) 
low morale, (4) they did notleel suited for engineering, 
and (5) another college had the program they were 
interested in. 

The follow-up evaluation form asked students to 
indicate the value of each aspect of the experimental 
course to them. The evaluation revealed that 77% of 
the students thought the overall course was very valu-
able, making it the most highly rated aspect of the 
course in terms of value. The second most highly 
rated aspect was the laboratories in general, with 73% 
responding very valuable, and the third most valuable 
aspect was theJectures in general with 70%; 80% of the 
students said they were highly interested in the 
course. 80% said they would recommend the course 
to others. 90% said they would recommend the labora-
tory to others. 

Figures M through 68 show retention, transfer, 
and withdrawal rates for the groups of students as 
of the fourth semester. 

A complete count of women in the 1977 study dur-
ing the 5th semester revealed a slight decrease in re-
tention compared to the 4th semester. 74% bf the ex-
perimental women and 62% of the control women re-
mained in engineering at this time, while 11% and 17% 
of the groups transferred and 14% and 21% withdrew 
respectively.. 

The questionnaire returns for the follow-up study 
were not as high as had been expected, with an ap-
proximate return of only 50% of everyone in the study. 

The questionnaire completed during the 4th semes-
ter or in the summer by those remaining in engineer-
ing revealed the Most common reasons for remain-
ing in engineering. Among the women in the study, 
the five most common reasons for remaining in engi-
neering were: (1) job opportunities, (2) interest in 
engineering, (3) challenge, (4) interest in courses, and 
(5) motivation. 

FiG. 6A 1977 Experimental Women 

FIG. 6B 1977 Control Women 



Dissemination 
Purdue's educational equity project has had wide 
and varied exposure to other institutions and the gen-
eral public. In an attempt to share its findings with 
staff members of the profession who may benefit from 
them, the project staff has presented the following 
papers during the project period: 

Butler, B. R., et al. "Engineering Hands-On 
Skills." 1977 American Society for Engineering 
Education Annual Conference, University of 
North Dakota, June 1977. 

Smith, C. D. and LeBold, W. K. "Providing Equi- 
ty for Freshman Women Entering Engineering 
via Role-Model Lecture Discussion, Hands-On 
Laboratory and Career Planning." American 
Society for Engineering Education Annual Con- t 
ference, University of North Dakota, June 1977. 

Butler, B. R., et al. "An Action Research Pro-
posal to Provide Educational Equity Opportuni-
ties for Women in Engineering." 1977 Frontiers 
in Education Conference, Champaign, Illinois, 
October 23, 1977. 

LeBold, W. K., et al. "An Action Research Mod-
el to Provide Equity for Women Entering Engi-
neering." Third Annual Meeting on Women in 
Education, University of Wisconsin, October 
15, 1977. 

Heckert, B. L, et al. "A Model Research Pro-
gram to Provide Equity for Freshman Women 
Entering Engineering." 1978 American Educa-
tional Research Association Annual Meeting, 
Toronto, Canada, April 1978. 

LeBold, W. K., et al. "A Model Program to Pro-
vide Educational Equity for Women Beginning 
in Engineering, International Society for Eng-
neering Education 7th International Symposi-
um, Klagenfurt, Austria, June 1978. 

LeBold, W. K. "Ingenieria, Adiestramiento Y 
Planification De La Carrera: Un Programa Mo-
delo." Audio-visual presentation at the First 
International Congress of Educational Research 
in Higher Technical Education, Durango, Mexi-
co, August, 1978. 

Butler, B. R. and LeBold, W. K. "A Model 
Course to Introduce Freshmen to Engineering." 
Engineering Education, Spring, 1979. 

In addition to these papers, the first annual report 
on the Purdue WEEA project was distributed exten-
sively locally, regionally and throughout the United 
States to better share our experiences. 

Workshop 
A particularly useful feature of the educational equity 
project as it was originally conceived was a Purdue-
hosted invitational conference which would focus 
upon the results of the first year of the project grant. 

,period and facilitate the exchange of information be-
tween representatives of educational institutions 
across the country. Held on December 1-2, 1977, this 
conferènce presented a first-hand view of the "hands-
on" laboratory experience, the role-model lecture, 
and special career counseling methods. Since all par-
ticipants were to take an active part in the conference, 
the breadth of the workshop was further enhanced 
by speakers from other institutions who described their 
own programs designed for women in engineering and 
technology. In effect the workshop thus became a 
forum for discussion of current issues and national 
efforts to increase the number of women in engineering. 

To maximize the effectiveness of the conference, a 
planning survey was developed .and mailed to thirty 
key individuals known for their active roles in women 
in engineering programs. The program was then plan-
ned according to the responses. Personal letters of 
invitation were mailed to representatives from all 
known institutions with engineering programs rele-
vant to the workshop, as well as to individuals active 
in related WEEA or NSF projects concerned with 
women in engineering and science. 

The conferees were key people involved in women's 
and minority programs around the country. Nearly 
two-thirds of the forty participants were women, and 
almost all worked for an engineering college or uni-
versity. The majority had teaching and counseling 
experiences, but only a small minority, primarily the 
male conferees, had considerable "hands-on" power 
tool, electrical or mechanical experiences. 



Following the initial speakers on the morning pro-
gram a report on Purdue's model career preparation 
program was presented by the project staff members. 
This included a slide briefing of the elements of the 
experimental course and handouts of representative 
"hands-on" laboratory readings which later would be 
utilized by the conferees in actual mini "hands-on" 
lab experiences. Bbth the career-planning phase and 
the pre- and post-tests and survey results were also 
described, and a student assistant gave her own per-
sonal evaluation of the course to the conference par-
ticipants. The luncheon period was also designed to 
give the conferees an opportunity to talk informally 
with' Purdue Engineering students who had been en-
rolled in the experimental course. 

The afternoon sessions continued to probe into 
topics related to women in engineering, and were de-
signed to promote the interaction of conference par-
ticipants. The sessions ended with a trip to the "hands-
on" laboratory facility, where each conferee com-
pleted a model course laboratory project—the con-
struction of an aluminum box, which entailed the mea-
suring, cutting, bending, and riveting of metal and 
the use of both hand and power tools. 

The experience proved to be as successful and 
enjoyable for the participants as it had been for the 
students, and was an excellent demonstration of irn-
pact and potential of such course work. 

Sessions previously identified as of high interest 
and concern to the participants filled the morning of 
the second day, ending with discussion of "The Dou-
ble Bind"—minority women in en veering. 

The conferees' highly positive reaction to the work-
shop, voiced at the closing luncheon meeting, is re-
flected as well in the post-conference evaluation sur-
vey, which asked conferees to judge the attainment of 
workshop objectives. Both the objectives and the re-
sponse of the participants (given in terms or percent-
age of conferees who felt the objectives were "defi-
nitely achieved "very important", and had "con-
siderably extended" their knowledge) are of note. 

Audiovisual and Media 
Throughout the project, videotapes and slides have 

been made of the activities of the students and project 
staff. Public service videotes produced from this 
footage have been provided to and utilized by a num-
ber of Indiana television stations, and a narrated slide/ 
tape presentation describing Puidue's career prepa-
ration model program has been shown at professional 
conferences and is available on request to any inter-
ested groups. In addition, the Associated Press re-
leased a feature story focusing on one of the student 
participants in the,course, a straight-"A" student plan-
ning to major in Chemical Engineering. Other mate-
rials, such as videotaped interviews with student par-
ticipants, will also be forthcoming. 

Information on Women in Engineering 
Studies and Programs , 

•A number of ERIC (Educational Resource Informa-
tion Centers) and other bibliographical searches have 
been made of unpublished and published literature 
related to Women in engineering and other non-tradi-
tional fields. The psychological literature related to 
sex differences in aptitude, achievement, cognitive de-
velopment, interests and attitudes has also been 
searched. A selected list of titles with brief comments 
on content is provided here as a source aid for those 
who seek further related information on the subject. 
(Titles in categories, alphabetized) 



Bibliography 
Women in Management 
ALerti, R. E. L Emmons, M. L Your Perfect Right: A Guide to 

Assertive Behavior (2nd Ed.) San Luis Obispo, CA impact 
Press, 1974. 
"The 'Classic' of all assertiveness literature. Discusses 
definitions and strategies of assertive, non-assertive and 
aggressive behavior. 

Baer, J. How To Be An Assertive (Not Aggressive) Woman In Life, 
M Lore, and On The Job. The New American Library, Inc., New 
York. 1976. 
"Based on interviews, personal observations and experi-
ence, this book introduces the reader to assertiveness 
training. Provides ssduuiquss and guidable* for analyzing 
personal assertiveness, developing new patterns and be-
ing assertive in life." 

Basis, D. C. Women in Management. Duneikn, 1972. 
Study designed to determine the specific barriers to the 
promotion of women into managerial positions. • 

Bird, C. & Mmdelbaum, H. Everything a Woman Needs to Know 
to Get Pawl What She's Worth. McKay 1973. 
This book presents comprehensive material related to af-
firmative action programs, job outlooks in different fields, 
and creating jobs within the company. 

Bloom, L A., Coburn, K. & Pearlman, J. The NewAssertive Wom-
an. New York: Deiacorte Press, 1975. 
Fore than a description d a new kind of female behavior, 
it is a how-to annual aimed at curing passivity and power-
lessness in interpersonal relations. Practical assertive 
training techniques to help women alter self-defeating 
behavior. 

Bolles, R. N. What Color is Your Parachute: A Practical Manual 
for Job-Hunters and Career Changers. Ten Speed Press, 1975. 
This book is designed to give the most practical step-by-
step help iaaginabls to the would-be job-hunter or career-
clanger. 

Bower, S. A. & Bower, G. H. Asserting Yourself: A Practical Guide 
for Rasmus Charge. Addison-Wesley, 1976. ' 
A comuoises aqAby-sap program for becoming more as-
earthy. Presents assertiveness training methods to help 
clanging behavior in a positive way, to aid in relating to 
ethers more effectively, to help readers stand up for their 
rights asid 'Negotiate productively with others who pu$ 
them dome. 

Burrow, M. G. Women: A World Wide View of Their Management 
Development Needs. AMACOM, 1976. 
A report an a study being conducted by the author to as-
sert the training and development needs of women man-
agers• 

Campbell, D. P. If You Don't Know Where You're Going, You11 
Probably End Up Somewhere Else. Argus Communications, 
1974, Niles, Illinois. 
A book on how to create opportunities, then make the 
most of them. 

Crystal, J. C. & Bolles, R. N. Where Do !Go From Here With My 
Life? Continuum Book, The Seabury Press, New York, 1974. 
A detailed step-by-step explanation of how to decide on a 
career, when; and how to find a job, and the secret of get-
ting hired. 

Duerr, C. "Are You Cut Out to be a Manager?' Management 
Kinetics. McGraw-Hill, 1971. 
Lessons learned from savaging businesses for over twenty-
five years-management is gomnunicatlon. 

Fensterheim, J. & Baer, J. Don't Say Yes When You Want to Say 
No. New York: David McKay Co., 1975. 
Guides the reader through pinpointing and understanding 
personal assertive difficulties, gaining assertiveness 
through training and changing habits for the better. 

Galassi, M. D. & Gafassi, J. P. Assert Yourself! How to Be Your 
Own Person. Human Sciences Press, New York, 1977. 
This book serves a three fold purpose: (1) a self-help man-
ual for the individual who wants to learn to become more 
assertive on his or her own; (2) a manual for mental health 
professionals and educators who are developing individual 
and group assertion training programs, and (3) a manual 
for members of an assertion -training group or class. 

Gordon, F. E. & Storber, M. H. Bringing Women Into Manage-
ment. New York, McGraw-Hill, 12~775. 
Based on a conference held Apra 18,1974, at the Stanford 
University Graduate School of Business. "Intended to en-
courage and assistist top management into bringing more 
women into upper management positions, the document 
provides an intellectual understanding of the.issues ..." 

Harmon, B. L Games Mother Never Taught You: Gamesman. 
ship for Women. Anthenéum, 1977. 
A management expert gives women guidelines for seizing 
and Wiling on to paver ht business organization*. 

Hennig, M. & Jardim, A. The Managerial Woman. Anchor/Dou• 
bleday, 1977. 
The authors tackle the issue of women in a "man's world" 
without attacking either sex. Based an interviews with men 
and women in management. Their analysis discusses the 
different beliefs and assumptions men and women hold 
about management careers. The results present a strong 
case that men and women must change before the male 
corporate world can become a people's place to work." 

JakubowskiSpector, P. An Introduction to Assertive Training Pro-
. cedures for Women. Washington, D.C.: American Personnel 

and Guidance Association, 1973. 
This book was written for those "who are in a position to 
facilitate the personal growth of women and girls who often 
need help hi learning how to engage in assertive behavior 
which will enable them to 'stand-up' for their basic human 
rights and yet not violate the rights of others." 

Joneward, D. & Scott, D. Women as Winners. Addison-Wesley 
Publishing Co., 1976. 
Transactional analysis for personal growth. 

Kanter, Rosabeth M. Men and Women of the Corporation. Basic 
Books, Inc.. New York, 1977. 
This book is an ethnography of a corporation. Based on the 
theory that says as long as organizations remain the same, 
merely replacing men with women will not alone make a 
difference, it offers descriptive material about life in the 
large corporate bureaucracy (taken from formal inter-

views and informal conversation with a single company's 
personnel) and derives concepts for guiding practical 
change strategies within the corporate structure. 

Koontz, H. & Fulmer, R. M. Practical Introduction to Business, 
Irwin, 1975. 
College level text written as an introduction to business 
that presents how business operates in actual practice. 

Lange, A. J. & Jakubowski, P. Responsible Assertive Behavior. 
Champaign, Illinois: Research Press, 1976. 
This book gives a comprehensive explanation of assertion 
training and its techniques, relates assertion to humanistic 
goals and values, and provides self-help information for 
incorporating assertiveness into the human personality. 



Women in Engineering • -
Lynch, E. M. The Executive Suite--Feminine Style. New York,

ANACOM, 1973. 
An inside look at women's roles in management based cal 

personal talks, questionnaires, and informal interviews 
with ninety-five women in management as a research   sample. 

R. & Wells, T. Breakthrough: Women in ManagtIment. Van 
Nostrand Reinhold, 1972. 

Thisbook focuses on the many factors involved in recruit-
ing. mploying, training and advancing womeh into man-
agement, and explains how and why various practices are 
out of date. Includes guidelines for fresh direction. 

Maccoby, M. The Gamesman: New Corporate Leaders. Simon
and Schuster, 1976. 
Based on a study of 250 managers from 12 major comps-
nies in different parts of the country, this book discusses
how their emotional attitudes influenced their work and
how the work itself molded their outlook and motives.

Plate, Irene & Armstrong, Alice. Management  Careers for Wom-
en. Louisville, Kentucky, Vocational Guidance Manuals,  Inc.
1975. 
This book provides a candid look at the world of business
and guidelines for the necessary introspection on the part
of women considering a management career. It focuses on
management practices; problems and educational prepa-
ration as they relate to a woman and her career path, -

Rogalin, W. C. & Pell, A. R. Women's Guide to Management Posi-
Lions. Simon & Schuster, 1975. 
Written for the women who aspire to higher-status and 
higher-paying management positions, this book offers
guidelines for career worhen that will help them realize
their ambitions. 

Ritti, R. R. & Funkhouser, G. R. The Ropes to Skip and the Ropes
to Know. Grid. Inc., 1977. 
Text aimed at providing the student with an insider's view

of some of the major functions of the corporate organization.

Sheehy, G. Passages (Predictable Crises in Adult Life) , Dutton, , 
1974. 
This book describes the, concept of adult development
personality stages throughout life, the developmental 
rhythms of men and women—in order to reveal both the 
internal and external forces acting on all of us.

"100 Top Corporate Women." (The Colrptiráte Woman) Business
Week, June 21,-1976, 
A comprehensive survey of wómen with córporate clout 
and their routes to the top—who they are where they are, 

' and determining their real influence." 

"A Woman In 'the Boardroom." Harvard Business Review, Janu• 
arjr-Febrtfary, 1978. 
"An in-depth personal interview with a woman who is na-
tionally recognized as a director of a corporation. She dis-
cusses her experiences on boards, what she feels she has 
contributed, and what she feels her role is. Dispels some 
stereotype views about women." 

Albertson, Joann. "You're Qualified, but You're Female" Journal
College Placement, 30, 1, 37, October-November 1969. •: 

Essáy by senior girl describes difficulties encountered in 
applying for job in nuclear engineering. Employers in male-

. dominated fields still discriminate against women, laying
burden on placement directors concerned with advising 
women interested in such work areas." 

Alden, John. Engineering and Technology Degree, 1974.75. Engl. 
veering Education, 66 -7, 749.753, April 1976. 
"Presents data broken down by curriculum and degree for 

 } four levels of engineering and four technology programs. 
Totals for women and minorities are offered by curriculum 
and three levels of degree."

Bayes, M. & Newton, P. M. "The Strange Case of Dr. A." Across 
 the Board. March 1978.
he case study of a newly promoted professional woman 

    is analyzed. Results indicate the recurring importance of 
gender with regard to this management role, and the re-
searchers presen the emergent themes most closely re-
lated to the issue of female leadership." 

Buchana, E. T., Ill & Sunnucks, George M. Postsecondary Co-
'Operative Education Programs and Minority Student Participa-
( Lion: Enrollment Patterns for Women,Veteran, Minority, and
+ )Handicapped Students; Selected Program Characteristics; and . ,
 , Exemplary Programs Serving Populations with Special Needs.

Final Report. Tidewater Community-Colege, Portsmouth, Vit;
ginia, Virginia Beach Campus, November 1975. 

"Purposes d this document are: (1) to measure participa-
tion of women,veterans 	(2) to provide a descriptive 
and comparative analysis 	(3) to highlight selected co-
operative education and other special programs that are 
uniquely responsive 	" 

Bûigliarello, George, Ed, & Others. Women In Engineering. Bridg-
ing the Gap Between Society and Technology. Illinois Univer-
sity, Chicago, 12 July 1971. 
"Under the sponsorship of the Engineering Foundation 
and the co-sponsorship of the Society of Women Engi-
neers, a conference on "Women in Engineering—Bridging 
the Gap between Technology and Society" was held. The 
conference's goal was to consider the extent to which a 
greater participation of women in technology can arrest 
the widening gap developing between technology and sod-
ety and to propose a national strategy for increasing this 
participation." 

Burton, G. M. "The Power of the Raised Eyebrow." School Coun-
selor, 25, 2, 116-22, November 1977. 
"The school counselor is in a unique position to help pro-
vide equal education for all students particularly when it 
comes to high school girls choosing high level mathematics 
courses. The counselor should encourage young women 
to take courses in mathematics and the sciences through-
out their high ichool careers and never, never raise an 
eyebrow." 

Courtois, C. & Sedlacek, W. E. Sex Differences in Perceptions of 
Female Success. Research Repprt No. 2.75. Maryland Univer-
sity, College Park, Counseling Center. 
"A scale to measure fear of women's success (SASWS) 
modeled after the Situational Attitude Scale (SAS) was ad-
ministered to 59 upperclass students (33 females, 26 males). 
Results indicate the both men and women feel that male 
success is more expected and believable in-our society" 

Davis, S. O. "Beyond Tokenism." New Engineer, February, 1978. 
"Using the vehicle of structured interview techniques, re-
searchers compare attitudes of women engineering stu-
dents with those of their male classmates on the incidents, 
large and small, that affected their commitment to engi-
neering." -

Educating Woníen for Science: A Continuous Spectrum. One-Day 
Conference at Mills College, Oakland, Calif., April, 1976. 
"The complete proceedings of a one-day conference on 
educating women for science are presented. Career pro-
files for eight participants are followed by papers present-
ed in 14 discussion groups. An alphabetic listing of Amer-
ican women scientists and their field of science is included." 



Employers Step Up Programs to Expand Jobs for Women and
Minorities. Chemical and Engineering News , October, 1976. 
"Cites examples and statistics of efforts in both industry 
and universities to strengthen affirmative action programs 
and enhanceemployment for women and minority sci-
entists.* 

Fitzroy, N. D. & Cole, S. S. "Career Guidance for Women   Enter-
ing Engineering." Proceedings of an Engineering Foundation 
Conference (New England College, Henniker, New Hampshire, 
August, 1973. 
'These proceedings are divided into three sections enti-
tled: (1) Introduction, (2) Role-Model Presentations, and (3) 
General Status of the Women's Rights Movement. Speech-
es related to each section are grouped by topic." 

Frohíeich, D. S. "How Colleges try to Attract More Women Stu-
dents." IEEE Transactions on Education, Vol. E=18, No.1, Febru-
ary 1975. 
"Gives details on recruiting activities, retention efforts, 
and the possible factors and solutions to the problems in-
volved in both areas." 

Gardner, Robert E. "Women in Engineering: The Impact of Atti-
tudinal Differences on Educational Institutions." Engineering 
Education, December, 1976. 
"A two-year longitudinal study of men and women entering 
the College of Engineering at Cornell University shows 
that there was no indication that statistically significant 
differences in attitudes were followed by behaviors which 
had a notable impact on the institution, as measured by 
academic performance, attrition, or field selection." 

Hager, W. R. & Thomson, W: J. "Recruiting Women Engineering 
Students: Participation is Convincing." Engineering, April 1976. 
"Describes a four-week summer program designed.to at-
tract women into the engineering curriculum and ultimate-
ly into an engineering career." . 

Hewitt, L. S. "Age and Sex Differences in the Vocational Aspira-
tions of Elementary School Children." Journal of Social Psy- • 
chology,   96 2nd Half. 173.8, August 1975. 
"One hundred-and-twenty-eight six and eight Year old 
Dutch boys and girls responded to questions concerning 
their vocational aspirations. The results suggest that sex 
role expectations for adult occupations are acquired very 
early, and strongly circumscribe the range of vocations 
perceived as appropriate for females.

Houston;L. "Taking Off the Kid Gloves: A Handbook for Business-
women." MBA, May 1978. 
"An amusing article on how to handle—tactfully—those 
who are less-than-liberated and still keep your sanity and 
your job.". 

Kirk, B. A. Factors Affecting Young Women's Direction Toward 
Science-Technology-Mathematics." Management Technology, 
Berkeley, California, September 1975. 
"The study involved selecting a group of young women at 
the beginning of the last year of senior high school with 
the potential to succeed in careers in science, and then 
explored whether or not they are science-bound and why." 

Lantz, Alma & others. "An Impact Analysis of Sponsored Projects 
to Increase the Participation of Women in Careers in Science 
and Technology." Interim Technical Report, Denver University, 
Colorado, 1976. 
"This report contains the evaluation and assessment of 
the impact of six experimental projects funded by the Na-
tional Science Foundation in 1974 and 1975 to increase the 
number of women pursuing science-related careers." 

Lederer, Muriel & others. "Consumer Guide New Job Opportúni-
ties for Womep." Simon & Schuster, New York, 1975. 
"... explores current job opportunities for women without 
college degrees who are entering the job market for the 
first time, returning to work, or changing positions. The 
author focuses attention on 49 careers in five major career 
areas: health care, business, armed forces, engineering 
and science, and public and personal service. ' 

Malcolm, S. M. & others. The Double Bind: The Price of Being a 
Minority Woman in Science. Minority Women Scientists Con-
ference, Artie House, Warrengton, VA, April 1976. 
"This report summarizes a conference of thirty minority 
women in science, engineering, medicine, and dentistry 
that was held in December 1975, with the support of the 
National Science Foundation." 

"Male Control and Female Oppression.", Fact Sheets on Institu. 
tional Racism Council on Interracial Books for Children, Inc., 
New York, March 19%. 
"Following sections that define sexism, that give examples 
of individual, cultural, and institutional sexism, and that 
provide rardgn thoughts on sexism and racism, statistics 
are lifted for women and their relationship to variousareas 
such as the economy, education, sports, the government, 
the media, and housing." 

Masters, Ruth E. "Perceptions of Women Professors' Pedagogic 
Behaviors in Masculinely and Femininely-Stereotyped Teaching 
Disciplines." Eric Document Reference Service, 1977. 
"The way in which the academic community perceives the 
pedagogic behaviors associated with women's effective 
teaching at the college level can have widespread ramifica-
tions for women who hope for careers in postsecondary 
education. One of the major purposes of this investigation 
was to compare hov faculty in masculinely- and feminine-
ly-stereotyped tealting disciplines as represented by en-
gineering and home economics, respectively, perceived . 
selected pedagogic behaviors of women professors in 
their field." 

Mattfeld, J. A. & V3nAken, Carol G. "Women and the Scientific 
Professions." The M.I.T. Symposium on American Women in 
Science and Engineerings EDRS 1965. 
"Report is a symposium on women and the scientific pro-
fessions. Sponsored by the Association of Women Stu-
dents of the M.I.T. Acquaint girls with the career opportu-
nities in science." 

Merrill, S. "Women in Engineering." Cosmopolitan Magazine. 
"Five successful women engineers tell about their jobs in a 
wide-open field where the work is absorbing, schedules 
vary, and the average pay is higher for women than for 
men." 

Minion, Barbara. "Engineering—A Career for 330 Women at Boeing. 
Journal of Aerospace Education, November 1974. 
"Describes the efforts of the Boeing Company to encour-
age and hire women for engineering jobs. Much of the arti-
cle is devoted to women employed by Boeing in engineer-
ing jobs and their comments about engineering as a career 
for women." 

"Myths About Women Workers." BoardRoom Reports. Janary • 
15, 1978. 
"Standard myths about women on the job are dispelled 
with up-to-date statistics." 

O'Brien, J. E. "Opportunities and Challenges for Women Engi-
neers in Industry. ASEE Annual Conference for Women in En-
gineering (Rensselaer Polytechnic institute, Troy, New York, 
June 1974). 
"There are real opportunities for women in engineering, 
reflecting demands created by the dramatic rate of change 
in society. This article discusses the factors related to tap-
ping the resource of women in engineering." 

https://designed.to


O'Donnell, Jo Anne & Anderson, D. G. "Decision Factors Among 
Women Talented in Math and Science." College Student Jour-
nal. Sumner 1977. 
"Despite affirmative action goals, few undergraduate wom-
en select profession-oriented majors, particularly in fields 
requiring mathematics or scientific aptitude. This study 
examined the decision-making process leading to choice 
of major." 

Olson; L. K. "Sex-Linked Values: Their Impacts on Women in 
Engineeng." Social Science Journal, V. 14, No. 2, April 1977. 

Ott, Mary D. "The Men and Women of the Class d'79." Engineer• 
erg Education, December 1976. 
"Dimmest a survey intended to clarify the characteristics 
of the women students who are now entering engineering 
schools. The population consisted of al engineering fresh-
men who entered one of 42 selected schools during the 
1975 fall term." 

Ott. Mary D. "Results of Fa/ 1975 Survey of Engineering Fre& 
men (revised)." EDRS. 1976. 
"In this revised versionof a previous artic le. the author has 
revaluated response data from a survey of 1680 selected 
engineering freshmen at 42 schools' 

On, Mary D. 'Results of Fall 1976 Survey of Engineering Fresh-
men." EDRS, 1977. 
'The fall 1976 survey of engineering freshmen is the third 
of a series of five surveys seeking to determine the chase-
terkut(ca and attitudes of mole and female enginneeig stu-
dents, and the changes in these areas sir students proceed 
through their first two fears in engineering programs' 

Ott, Mary D. "Women in Engineering—Beyond RecruiIfrart.."Pro-
mange of the Conference (Carnal University, Ithaca, New 
York, .use 2215, 1975). ' 

"This report contains invited papers and comments from 
a conference ow the status and problems of woman in en-
gineering." 

Pads, Judith M. "The Emergkg Role of Woman in Management: A 
Brbiography." Purdue University. Lafayette, Indiana 1976. 
'The role of woman in maiage ere sit has become ó topic of 
interest and Marmon* daring the last few yaws' 

Peetrofesa, J. J. & Schlossberg, N. K. "Counselor Bias and the F. 
male Occupational Role." Wayne State University, Detroit, 
Michigan, 1970. 
'The inferior position of women in the world of work Is dis-
cussed as a backdrop for this study which .sought to test 
the hypothesis that counselors are biased against women 
entering a 'mascuine' occupation." 

Roysdon, C. "Women in Engncering: A Bibliography on Their 
?ogress & Prospects." Council of Raining Librarians, Septem-
ber 1975, Monticello, Ninon 

Schneider, Stephen A. "The Ava ilabilities of Minorities and Wom-
en for Professional and Managerial Positions, 19741985." Man-
power & Human Resources Studies No. 7. Pennsylvania lbw. 
"The current status of women and minorities in profession-
al and managerial positions is examine* situation in the 
year ahead to 1985 is forecast." 

Sloan, Martha E. "Women Engineers in the United States"Educa
tonal Horizons. Spring 1975. 
"Against the background of the engineeringprofession. 
this paper discusses the history of woman in engineering 
in the United States." 

Sproule, B. & Mathis, H. F. "Recruiting and KeepingWomen Engi-
neering Students An Agenda for Action." EngineeringEduce-
bon. 745748, April 1976. 
"Discusses a survey of the techniques used by 29 engi-
neering colleges to recruit and keep women eagineereng 
students." 

Sprouse, B. & Mathis, H. F. "Reatitig and Keepi nstWomen Engi-
neering Students" Paper presented at the Annual Meeting of 
the ASEE. Colorado State Univ.. June 16.19, 1975. 
'This paper presents a survey el the tedmulques used by 
29 engineering colleges that have been successful in re-
cruitkg and retaining women eugkseeriystadents. Fight 
techniques are described for increasing dine enrolment of 
woman, including publicizing tech- ..es, co..nseig ef-
forts, hiring g women faculty and recling at the high school in
level." 

Sprigrnol G. 'Women in Engineering"Illinois Technograph, The 
Magnin, for Engelman. Universityof mois, v. 90, no. 3, March 
1975. 
"Some statistics and personal interviews of women stu-
dents on what it's like to be a woman in engineering at the 
University of Illinois"

Smith, C. D. & Takehara, J. M. "Cooperative Engineering Pro. 
grams: Do They Work for Women?" Engneering Education, v. 
68, No. 8, May, 1978. 
"This article reports results obtained from a win{-survey 
conductedAo determine the status of women in coopers-
rive engineering education programs. h is intended to help 
engineering educators remain anore of the current situa-
tion and as a result facilitate the assimilation of women into 
the engineering profession." 

Stashower, G. "Have You Considered Engineering? Opportunities 
for Women Are Expanding, Career Options Senes for Under-
graduate Women". Catalyst, New York, 1976. . 
"This booklet, part of a set al self-guidance publications 
prepared by Catalyst. a national nonprofit organisation. 
is written specifically for undergraduate women to help 
them bring their aspirations into focus, develop realistic 
career goals and plan for career options in fields which, at 
the managerial and professional levels, have been tradi-
tionally ted." 

"Statistics on Women and Minority Students n Engineering. April, 
1974." Engineers Joint Council, Elgneer*g Manpower Come 
mission. Apra 1974. 
'This collection and analysis of dots minoritiesinon~ engi-
wearing emphasizes minority engineering by
field, men minority engineering students by field, women; 
minority engineering students by degree leveldassstand-
bys of women and minority engineering students; high 
school background and standing of women and misrority 
engineering students; and financial support for women and 
minority students." 

Vetter. B. M. & Babco t. L.. 'Prolessional Women and Minorities 
A Manpower Resource Service.' Scientist Manpower Cornme-
al" Washington. D.C. May 1975. 
"This document woe prepared to ciselet those pesons or 
groups sedckg dota ow the participation and avoihbimyof 
women and/or minorities in those professional arms gen-
erally requiring formal education to at least the baccaine 
rem* level." 

Vetter, B. M. 'Recent Changes is Opportunities for Women in 
Science and Engneerng." Paper presennedat the annual meet-
ing of theAmerican Associationfor the Advsnc set of Scenee, 
Massachusetts, February 22 23. 1976 
"Described is a pre-1970 history of the participation of
women in science and egi neerig, incfutfi g -....-bers for 
women enrolling in college in these two fields " 



"WManin m Science Mosaic, November/December, 1975 
"Resoles si studies on women in or eneetisg science are 
Iabuisted. M esamiration of the common maasuros of 
success—oducation. salaries. position. eraploytrreru nies 
—and what they moor 

"Warren. Minora es l/mdrruaah d m Sows." Chemical and En. 
'nesting New. April 1977 . 
"Reports semeiotics on women and 'minorities is science. 
including the lace dot 47 percent al women scientists and 
engineers were not is the labor force in 1974. and only S 
percent OA wade add femsir scientists in 1974 into horn 
minority groups." 

Work C E i Skim, M E "A Study d the Awsreneis and Ater 
nudes d Junior High Gais Toward En'noetsg and E imenments 
with Methods al kraosseg Thew Awareness and Weisee n 
Engineering. " Paper presented at the Annal Meeting d the 
Amman Society b Engineering Education. Coiorado. June 
1419. 1975.. 
Taper pessewaed M ASEE regarding the status el this re-
ctuitiwg project seeking is encawage more women to ow 
ear ewgiweerimg." 



"I loved the course ... especially the honids-on laboratory. I looked forward 
each week to going to the class." 

Student Comments 
Deborah Gbetz—flio-Medical Engineer 

My father is a sales engineer at Essex Machinery 
and Terminals, Fort Wayne, 6ndans. In high school, l 
want certain about my career purr. I leaned tcri4srd 
pre-law, but I was also interested in getting a job before 
going to graduate or law school. My brother-in -law 
suggested I consider engineering. I liked math. sci• 
ence and p~~ So during my senior year in 
high school I attended a oneday Women Fnneering 
Seminar at Purdue. I nformatron regarding the ex-
panding career opportunities for women in engineer-
ing and meeting a number chianti engineers and 
engineering students. made me enthusiastic about 
engnneerirg. I *es selected by Purdue for a Presi-
dent's Engneering Merit Award and participated in 
the Freshmen Engineering Honors Program. 

I 'reviled in Purdue's Experimental course, Eng. 
nearing I95. Ergineersg Skis and Career Planning. 
I loved the course ... especialy the hands-on bb-
oratory, i looked forward each week to going to the 
class." 

*One of the primary doubts !had about engineering 
was selecting a field. The seminar lectures on 1110. 
nearing and problems of national concern including 
environment, transportation and bio-medicine geie 
me insight not so much on the fiends of engineering, 
but the types of problems engineers fact. When the 
Director of Purdue's Bo-Engineering Center taicld 
about cinical engineering and bioengineering re-
search I now could see a pathway and an engineering 
career field for me. He aleo gave me an opportunity 
to do research in the bioengreering labs that sum-
mer and I have been working there ever since.' 

'??e hands-on laboratories mere great. I especialy 
Vied the power tool Isb. Recerndy I helped a bioengi-
neering graduate student buid experimental equip-
ment. He felt a hale furry about having a gel tench 
hen Mir to use power tool. The Esngneerig 196 
iaboratony gave me confidence that I could use drib 
and power saws effectively.* 

'One of my favorite labs vies on the lawnmower 
and automobile engines. My fiance and Iwork on cars 
and engines together. As students. we can only afford 
used cars and k helps expenses k em can keep them 
running orslkee 

'The career planning session helped me develop 
my short and long range goals. The Purdue Interest 
Questionnaire told me electrical engineering, a field 
I had never thought of, might be good for me. bi my 
research and courses, I have tried to combine elect* 

cal engineering with bioengineering. Although Iwould 
Ike to work a few years and get some experience, be-
fore going to graduate school, when I do go, k will 
probably be in electrical engneering or bioengrsering.' 

fit of my girl friends world bee to have a class 
lice the experimental course. I have encouraged many 
of then% and guys too, to take the course not only 
because k's kn. but you learn a lot too!i 



"Women who enter engineering have generally had less experience with things 
like shop, radio and TV repair ..." 

Purdue Offers Women Technical Knowhow 
WEST IJIFAYF.TTE. Ind 

AP, -- Untd meetly. the clos-
est Aim Cole had come to look-
ing under the hood el a car was 
perm' over her dad's shoulder 
whole he made mecha oral ad-
Mstnrents 

Today. the 1Slearold chew 
sal entnneerm freshman at 
Audios. Universdy as ksirning 
W do her awn mechauct work 
oo an esperimental laboratory 
course that offers " handson-
e:pe uncetar semen engineer-
mg students. 

"Women who enter engineer-
mg have generally had less es-
presence with things fete shop, 
radio and TV repair. and auto 
maliaucs. and became o1 that 
they're M a disadvantage -
they have km nintodence in 
thew teceneral and maisaeucal 
abilities than mew." any Bill 
Le1101d. prettiest .1 engineer-
ing and director of engin-
eering edeca iss resear -h stud-
ies. We directs the program 

Purdue. with the largest aa-
deraadaMe erall meat at 
moms on engineeiring is the 

rensitty ter nerd a 
grant for the es-

perwieatal program 
With two brothers. and a 

father atua ens a Gamest 
Motors track dealership. Ann 

seldom had to hit a finger 
when It came W revel-heron 
back home b Vincennes 

-Whenever 1 had any trouble 
with my car. I'd cad Dad. and 
he'd come. ohe'd send over r
one of ells mechanics from the 

shop," she said, "It never oc-
curred  to me to change the od 
W my car. either — one of my 
brothers did it for me " 

In the twocredmt-hour clam. 
she is learning more than just . 
what W look for wider the 
hood. "It's a very practical 
course." she captains. "We're 
learning rewiring. hew W make 
Mennen cords. how to change 
fuses, spider and even what is 
look ter when the tawmunower 
doesn't work " 

[bring the come, work. the 
class completely took spud a 
lawnmower and pat it bock 1s 
Nether "'again Volunteering a 
repair Up. Aim says. "The 
probem es seg soy a spark-

Ping members wilt also be 
lemons how to change tires. 

, oel and tranwivases flood, as 
well as how is clean points and 
Moire 

Says Earl hoover. associate 
professor of amino technology 
and lab Instructor. "I get the 
teehrg they really enjoy what 

they're doing — they slaw a 
high level of Interest." 

"1 really like the labs." Ann 
says. "They're a big wilts
hanlecture classes, where yes 
can only absorbs meek. Yoe 
get to work with your hands, 
and try something new each 
time 

Mart of the soma W class, 
Ann antes. agree with her. and 
one starlet candidly wrote M 
her class journal, "This is 
aboutfm lab I'veever 
looked forward Is — as I know 
it must be good " 

"Everyone wants W try all 
die tools." Ann points out. "We 
deal get graded on labs. so ICs 
relaxing became we're not wer-
rybng about making mistakes
In fact. 1 dual usually remem-
ber the names of the bola. but 
1 de remember what they're 
used far." 

So for. accordwng W Arm. only 
one female classmate is "way 
ahead of the rest of us — she 
was pluming se lemming a 
mechanic until her mother per-
suaded bar togs into engineering.

mode Aoastat d PRIM 

MAKING AN ADJUSTMENT--Engineering 
student Ana Cole checks an automobile's trans-
mission fluid level to an experimental laboratory 
course at Purdue University. Designed with the 
female engineering students in mind. the course 
teaches them "what most of the guys already 
know"- from changing fuses to repairing lawn-
mowers. 



Conclusions 
In retrospect, many projects once completed assume 
a sense of concreteness which hinders further revi-
sion and improvement. Seldom, however, can an ex-
perimental undertaking depending upon unpredict-
able human response be planned flawlessly the first 
time. After the first year of development of the model 
program and experimentation with course work, it 
became clear that while many elements had been 
well-chosen, it was not possible to be content with al 
structural and contentual facets of the model program. 

Early in the experimental course offered in 1977, 
however, it was evident from the students' journal en-
tries and class responses that the role model lectures 
were a success. The students expressed genuine en-
thusiasm for the role-model lecturer who provided 
valuable information about engineering and careers 
in the field, demonstrated the relationship of engineer-
ing to society, and offered personal contact with pro-
fessional engineers with whom female engineering 
students could identify. . 

The basic planning decision to organize the lec-
tures around problem solving topics of current inter-
est to society which would demonstrate the role of 
the engineer working with members of other profes-
sions also proved well founded. This lecture pattern 
proved highly successful, and was deemed more de-
sirable than an organization of topics by strict division 
into engineering fields end straightforward considera-
tion of basic engineering functions, such as research 
and design. Instead, both the role of engineers and 
engineering, as well as the basic methods associated 
with the field evoked from the role-model lecturers' 
discussion of a sittration of interest to the class. While 
the lecturers did not always Cover al points of a given 
topic as envisioned by the project staff, the very pres-
ence of female and minority role-models made a state-
ment that often exceeded the speaker's eloquence. 

Stu, as a result of the experiences of the first year, 
it was apparent that the success of the lectures could 
be sti further enhanced by pro o ling more detailed 
information to speakers beforehand which would 
enable than to structure their remarks to emphasize 
the rearmost* of engineering to the topic of the day. 

it was also decided to provide lecturers withcopies of 
the students' reading material in an effort to further 
increase the relevancy of the speaker's presentation. 
A need to wrap up and connect all lectures in a final 
summhtion was also noted. 

Finally, it was felt that better and more extensive
reading materials would be a definite improvement  for 
the next offering of the course, judged both by student 
reaction to the current materials and the adequacy of
the information as perceived by the instructors.      In 
addition, the absence of lectures on the use of com-
puters was determined to be a shortcoming which 
would be remedied in the next experimental      course. 

The career planning sessions in the 1977 course 
were also judged to be useful. Each of the three class-
es devoted to this topic was organized as a general 
lecture followed by student participation. Particularly 
notable was the experience gained from the second 

, class in which results of the Strong-Campbell interest 
inventory and the Purdueinterest Questionnaire 
were discussed and then examined by students under 
the direction of several members of the project staff. 
This much more individual attention to the interpreta-
tion of each student's interest profile was rated highly 
in the student journals and on subsequent surveys. As 
a result, provision for even more individual career 
counseling contact was planned for the next experi-
mental course. 

Overall, the career planning segment of the 1977 
course achieved its purpose. Positive student reaction 
to the career guidance provided by the many facets of 
the planning sessions was pronounced and reflected 
the great degree to which the course had responded 
to genuine and strongly-felt needs among the female 
engineering students. The project staff was also 
pleased with the results of the first offering, but felt 
that more emphasis upon explanation of engineering 
and fields of engineering would be appropriate in the 
revised awns. 

The hands-on lab?, as it was first offered in 1977, was 
immediately successful in gaining and holding the in-
terest and entlwsiasrnof the students who wereeager 
to learn technical manual skis. For most women, the 

laboratory experience provided not arnly their first 
actual contact with such tools, but considerably di-
minished initial fears about basic deficiencies which 
may have affected their ability to compete with their 
male counterparts. The sense of familiarity with tools 
gained from the course was thus seen by the wchnen 
as an invaluable accomplishment, and was perceived 
as greatly reassuring for those who had misapprehen-
sions about entering a "man's field." In addition to the 
students' responses to this facet of the course, the 
project staff felt that the work completed by the stu-
dents could be quite useful to them in the future in 
providing access to experimental work and to produc-
tion aspects of engineering. 

In terms of improvements for the revised course, it 
was clear from both student survey results and in. 
class observation that laboratory sessions with too 
much demonstration were less effective than those 
which primarily involved student participation. Plans 
were thus made to avoid excessive demonstration 
periods and increase student "hands-on" worklas 
much as practical. 

Also apparent was the excitement and satisfaction 
generated by lab projects which students took with 
them when completed. Extension cords, mitre   boxes,
and aluminum. trays were tangible results which stu-
dents delighted in showing to friends and family, and
were en appropriate benefit from a course devoted to 
learning physical skills. 

An unexpected difficulty that was a factor through-
out the semester was the location of the laboratory 
itself. Any college or university envisioning such a 
course must carefully consider the facilities most suit-
able and best equipped for such activities. Typical 
classroom facities which occupy the prime locations • 
on most campuses are not likely to be desirable as 
laboratory facilities with the requisite equipment and 
space, but a good rule of thumb is the more centrally 

. located the better. Missing the opening demonstra-
tion which is the key to an entire lab can be an ex-
tremely frustrating experience for students whose 
*bitty to cope with their career decision alone may 
already be an unsettling factor. ,It is also helpful for



any course of this nature to be placed in the hands of 
a department which can put its own staff in charge of
the organization and operation of the classes. This 
insures a much more smoothly run experiérice,for the 
students and places the responsibility forequipment 
and ,other materials in the hands of those who are 
most familiar with the needs associated with the lab-
oratory projects you select. 

The evaluation phase of the project also proved  to
be an importantand integral part of the course. Al-
though initially there was considerable apprehension
associated with the initial pre-testing of technical 
"hands-on" knowledge, the significant gains made by
the students became self-evident in the final post-
testing during the first year and was even more appar-
ent the second year when more reeva4 and compre-
hensive testing materials were developed and utilized. 
The significant cognitive gains made by the women 
"who participated in the "hands-on" laboratory during 
the first year compared to women and men in the con-
trol groups were ,especially significant: The second 
year's cognitive testing also provided said evidence 
that the model program could significantly close the 
gaps in knowledge that exist between &fen and wom-
en not only in the "hands-on" technical area~ss, but also 
in the areas related to the seminar including energy 
and environment. 

The•affective evaluation did not provide as Omr cut 
results.There was ample evidence that the women 
and men that participated in the lecture seminars and
"hands-on" laboratories expected and 'perceived the 
achievement of relevant objectives when compared'to 
women and men who did not have similar expert-
ences. However, in the' career planning area those 
who participated in the career planning phases of the 
model program were not alone in expecting and per-
ceiving the achievement of a wide range of career 
related objectives, including those who did not parti-
cipate in the special career planning phase o'fthe proj-
ect. Perhaps this was understandable since almost all 
of those involved in the study were second;%emester 
engineering freshmen when key decisions regarding 
the selection. of éngineeriog or non-engineering spe-

_ cialization are almost mandated, plus the fact that 
only three sessions both years were dedicated specifi-
cally to career 'planning and those sessions were eval-
uated quite positively. 

The results with regard to self concepts of technical 
capability were mixed. During the first year, signifi-
cant gains were observed among the women who par-
ticipated in the model program, bbt the results were 

 not replicated the second year. Whether or not the 
larger number of men who participated the second 
year was a factor is unclear, however a careful explor-
ation of the item.data suggests that the items and 
scales were only tangentially related to the seminar 
and laboratory and hence the failure to demonstrate 
sistnificant changes may be due more to the limitations• 
andlack of réleväncet tthe items. CertainTytTie jour 
nal comments for most of the female students tended 
to reflect strong feelings of confidence and frequently , 
amazement of what was açcomplished. . 

In addition, there is ample evidence that those who 
did participate in• the model program were involved 
in a wide range of diverse, technical activities includ-
ing reading and discussing societal problems related 
to engineering including energy, environment and 
transportation as well ás experiencing "hands-on" 
activities including the use of hand and power tools, 
and working on small engines and automobiles—ex-
periences that most other beginning engineering stu-
dents do not have during their freshman year, and for 
most of the young women these were activities that 
they had never experienced previously. ,' 

Although our one year follow-up study did indicate 
slightly higher retention rates both in engineering 
and at the university, it is unlikely that the model pro-
gram impact will be significant in this area, at least in 
the short run. The primary reasons why both men and 
women leave engineering are the academic demands 
of mathematics, chemistry, physics, .computer pro-
gramming and engineering graphics or the lack of 
interest in a program that is highly technical. 

In summary, fhe Purdue Women Educational Equr-
ty Project to develop a model program for women 
beginning their engineering studies resulted in a highly 

successful program consisting of (1) role model lec-
tures on engineering related societal problems, (2), 
career planning, and (3) "hands-on" laboratories. The 
comprehensive evaluation plan demonstrated highly 
significant gains in cognitive growth, which resulted in 
a closing of the gap between women and men in their 
technical and "hands-on" skills, The pre- and post-
surveys.also indicated that the students participating 
in the program felt that the course objectives were im-
portant and were achieved to a considerable degree. 
The dissemination phase of the project also indicated 
a high interest and potential for extending the model 
program to other institutions and disciplines. The spe-
cial workshop for women in engineering also identified 
additional areas for future concern including the role 
of women tn engineering management and the double 
bind which minority women in engineering face. The 
high interest in the model program is also evident in 
the large number of papers and publications which 
have already been given and published including pre-
sentations at six national and two international meetings. 
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