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1.2 Nature and Purpose

Engineering is 0n§ of the largest brofessions in the U.S.,‘empléying
over a million engineers in 1970 and U.S. engineering employment is
expected to reach one and a half million in the 1980's. H0w§ver.
engineering has beern primarily a male profession with .less than 1%
female, one of the lowest in all U.S. professions and the lowest in
the science fields. 3) Monetheless. women are beginningAto enroll in
-engineering colleges in unprecendented numbers and proportions ac can
be seen in Jable 1. There has been a sevenfoid fncrease in seven
yearS nationally (1181 in 1969 to 8545 in 1976) and even greater growth
iates at many institutions, e.g. 1972-77 af Purdue University - a tenfold
1ncrea§e (27 to 284 freshman)lin five years. AThere are similar encour-
aging signs at the demznd level, which have been stimulated in part by
affirmative action , equal employment opportuhities and legislation

4)

The College Placement Council (1975,76) and university placement

centers also indicated that BS graduate engineering women are as likely,
ur more likely, to seek and be granted job interviews and job offers

and report slightly hioher mean starting salaries than BS graduate
engineering men.

Current studies and studies over the‘past several years have docunented

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

programs are 1ikely to encounter_s) including both lack of mechanical

?) National Science Foundation. 1972 Scientist and Engincet Population
Redefined, Volume 2, Labor Force and Employment Charactendistics, NSF ¥

75-327; Detailed Statis tical Tabtes, Engineers by Field, NSF 76-306,
wabhcngton :D.C. 1975,

4) Cotlege Placement Councif, 1973-74 and 1974-75 Salaxry Studicb, Bethtchem,
Pennsylvania, 1975, 1976, ‘

»

5) Dav<s, S.0. and Inten-Univens ity Rescarch Growp on Wemen (n Engdiccring,
"Academic Experiences of Engineering Students - Does Sex Make a \
Diffencnce?” University of Minnesota, 1977; also New Enginecen, Beyond \\\
fokeniam, Februanry 1978, I '
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TABLE 1
TRENDS OF FRESHMAN WOMEN AND UNDERGRADUATE WOMEN

ENROLLMENTS IN ENGIWEERING
|

Toka] Freshman
Undergraduate (1st year)
Year U.S. | Purdue U.S. Purdue
1969 . 3061 47 1181 24
1970 3569 59 1457 25
197 | 3983 78 EREL 26
1972 4487 87 1542 27
A973 6064 3 217 69
1974 9828 244 4216 118
1975 15852 462 6730 233
1976 21936 . 647 8545 253
1977 N/Avail. 817 10190 284

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

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

interestu6) Lack of technical knowledge by women in engineering

was documented as early as 1962 by Dement.7) By talking with wonmen

L

enté?ing mechanical'enbineering}\she found that these women encountered
difficulties because of the inadequacy of their vocabularies due to dif-
ferﬂnges betweer their earlier experieqﬁes and those of men. Shaycroft (1967).Q)‘
in the Project Talent Study of the growth of cognitive skills during the

high school years, provides fﬁrther evidénce of inequities. !High school

men and women who were tested at both grades 9 and 12, showed substantial
differences in several areas of knowledge, which are bacic to the study

of engineering, including physical science, aeronautics, electronics and

nechanics.~»Furthermqre. studies conducted by Erlick and LeBold (1975)?

likely than women to have hobbies, interests and educational experientes
‘whicﬁ are engineering related and provide techniéa!l"hands—on" experiences.
It was also found that students who had these experiences, were much more
likely to enter scientific fields. Additionally, women who decide to
enter engineering, do so at a much later time in high school and afe much

more 1ikely to be undecided as to a field of specialization.

6) 0tt, M.D. Experniences, Aspirations and Attitudes of Male and-Female
Freshman Engineens, Enqincenring Education, Washington, D.C. 1963,

7) Dement, A.L. "The College Woman as a Science Majox", Jowwnal of
Highen Education, 1962, Vok. 33, pp. 487-490.

8) Shaycroft, M.F. Project Tatent: The High School Years-Growth in
Cognitive Skifts, Amenican Tnstifufes for Rezeanch, 1967.

9) Enlick, A. & LeBold, W.K. "Factons Influencing the Science Carcen
Decisdions of Women and Minorities: Purdue Opindon Poff 101", Purdue
University, 1977. - |

10} LeBodd, W.K., Bond, A., & Richard, H. "1974 Purndue Freshman Expectations”
Depantment of-Freshman Engincering, Purdue University, 1975.

-4-
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Based on these findings and related programs designed for women
><:>L%;§99;$vad1tional scientific fields at the Univeréity of Ok]ahoma.]])
//Eﬁrnell.]z) and Purdue;]B) the Purdue University Department of Fréshman
vEngineering designed. field tested and evaluated a model proérém for
freshmanQWGmen in engineering. The project is funded under a grant from
the U.S. Office of Educatfon under the wOmen?s Educational Equity Act (WEEA).

1.3  The four project objectives aré:

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

- To evaluate the affectiveness of the educational materials and program

developed including the offering of an experimental course to field
test the model. '

- To disseminate information nationally regarding the educational
materials,

- To co]]ect;,store'and,organjze,1n?ormation on studies of and programs
for women in engineering at United States universities and colleges.

-

1.4 Project.Status

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

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

11) Pollack, Betty L. and Littfe, Lee K. "Experimental Project in Phys.ics
Education on New Avenues §or Women", The Physics Teacher, pp. 39-399,
Octoben, 1973,

12} Hall, Thomas and Hate, Carof. "Basic Laboratory Shites Cowrse at
Connell" in Proceedings of Women in Engineerning. ..Beyond Recruitment
'Conéenence, Cornell Undveradly, Tthaca, New Vork, pp. %9-93, June 77-125,

i3) Browm, L.H. "I nvolvement 0§ students in research", in Proceedinga cf _
Women in Engineering...Beyond Recruitment Congcnence, Connell lnivenrsity,
1thaca, New Jersey, pp. 98-204, June 22-25, 1975,

")




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

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

included a series of basic laboratory experiences for students in these
areas. Purdue's program for women in science 17) involved the use of
role-model lecturers from different areas within science as well as

special counselling and an unstructured reosearch experience.

Purdua'ﬁ WEEA Women in Engineering Program has focused on the development
of an experimental course directed at meeting the needs uf freshman
engineering women, but is open to all students. The prégram includes
both the use of laboratory sessions relevant to engineering and role-
model lecturers from Qithin and outside of engineering to discuss

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

.individual counselling sessions are a part of the program.

The primary objectivés of the course arc:

- To provide Jaboratory expericnces for freshman engineering students,

particularly women which include knowledge and "hands-on" skills
-related to engineering. '

~ To provide a variety of role-model lecturers for freshman engineering
students 1o help them identify career opportunities and interests in

various fields of engineering and to help them develop an understanding
of societal engineering problems.

14).Po££ack, Betty L. & Little, lee. K., ”Expemimenta( Project in Physdics
Education on New Avenues for Women", The Physics Teacher, pp.39-399,
Octoben 1973, A

15) Shay, Dennis "New Avenues", Proceedingd from Women {in Engincering. ..
‘Beyond Rec&uitment,Conéenence. pp. 94-98, Coanel, T975.

16) #atl, Thomas & Hatf, Canof. "Basic Labonatony Shi€es Counse at
Coanell" in Proceedings of Women 4{n Engineering...Beyond Recrudtment
Confenence, CorncfZ (incvenscty, T'thaca, New York, pp. §9-93, June

p » -

“17) Brown, L. H, "lnvolvement of &tudents in nesetich” in Proceedings
0f Women in Engineering...Beyond Recruitment Confenence, Cornedl
University, Tthaca, New Jensey, pp. 98-T04, June 72-75, 1975.

-
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- To provide career counseling for freshman engineering students to
. help them identify their abilities and interests and to integrate

this information with their understanding of fields of engineering
into meaningfql career plans.

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

a

o

1.5, Offering of the Experimental Course

The experimental course whfch was offered during the spring semester
(15 weeks) of 1977, January to May,"inciuded 2 one-hour lecture and a
two-hour laboratory each week. Table 2 gives an outline of the lectures
and laboratories which were gjven during the spring semester of 1977.
" The primary emphasis of the ];qture séssions iS to present ro]e.ﬁudel
;Béakers from various areas who are concerned with problems of energy,
env1r0nment,”transportation. productivity and bio-medicine. In Figure 1

Gwendolyn Albert from the U. S. Environmental Protection Agency discusses

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

Insert Figure 1.

and women, minority and jamority group membéfs. young and old, and
signle and married individuals. Scme of the speakers were members of
Purdue's staff;-others were representatives of industry or governmental
agencies.. Spéakers were drawn from variéus engineering professions as
well as from other profegs{ons such_aé psycho1ogy. economics ghd'physfcs,
which-are concerned with these problems. Figure 2 is Eastman Kodak

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

an Envifonmental Engineer.

Insert Figure 2.




TABLE 2
ENGR. 195A/B

Lectures and Laboratories

Introduction . ———
Initial Testing

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

Lab #1: Hand Tools

5. Lecture: Environment - Lorel Au, Eastoman Kodak -
: ’ Gwendolynn Albert < Environmental Protect1on Aqencv

Lab #2: Power-Hand Tools .
Lecture: ‘Environment - Ron Wukash, Civil Engineering, Purdue
Lab #3: Power Tools -

Lecture: Energy: Prof. Gerry Heydt, Electrical Engineering, Purdue
10.7 Lab #4: Woodwork

11. " Lecture: Energy: Prof. RY E. Bailey, Nuclear Engineering, Purdue
12, Lab #5: Electricity |

13. Lecture: . Energy - Prof. Keith Brown, Management, Purdue

14. Lab #6: Plumbing |

15. Lecture: Transportation - Ann Muzyka, Dept. of Transportation

16. Career Planning I1 - Christine Smith, Counselor, Freshggn Engineering

17. Llecture: Transportation - Prof. Alan McDonald & Prof. Raymond Goodson,
Mechanical Engineering, Purdue

18. Lab #7: Introduction to Recip. Eng.

19. Lecture: Engineering Design -~ Blaine Butler, Freshman Engimeering
20. Lab #8: Small Engines

21. Lecutre: Bio-Medical - Dianne Rekow, ‘Bio-Medical Engineer1ng

22. Llab #9: Introduction to Automotives :

23. Lecture: Bio-Medical - Prof. Leslie Geddes, Bio- Med1ca1 Engineering
24. Lab #10: Auto Safety Inspection

25. Lecture: Productivity - Fred Wood, F-16 Project Officg, Wright Patterson A
26. Lab #11: Auto Tune-Up "
27. -Lecture: Productivity - Prof. Harold Amrine, Industria] Engineering
28. Lab #12: Turbine Engines

29. Lecture: Career Planning III - Christine Smith, Counselor, Freshman
Engineering

W 00 N O
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A szcond major emphasis of Engineering 195- was the career p]anning_and
counselling portion of.Fhé'course. Three career planning sessions
were scheduied. The first session which was held at the beginning .of
the semester, was a combination Tecture and discussion emphasizing the
intenantion of interests, abilities or aptitudes, 1ndividna] goals, and
aspirations especially regarding career choice. These.factors were
compared to the students' perceptions of,whn;;kinds of things an
engineer-does.. The second career counselling session held at approxi-
mately mid-semester involved a short lecture about” the use and inter-
pretation of the Strong Campbell Interest Inventory 18) and g'short
Jecture about the use and interpretation of the Purduetlnterest
Questionnaire.]g) Each student had profi]es of ‘themselves for 5Qih
“of these interest questionnaires. After the lectures, the students were
divided into small qroups for further interpretations of fhefr interest

inyentories. Students were also given the option of discussing their -

profile individually if they wished to dqréo. Figure 3 is Christine

-

Smith interpreting the Strong-Campbell Intenéﬁﬁaanentorxlfor an

Engineering 195 student during a career counseling session.

Insert Figure 3

1) Stnong, Edward K., Jn., and Campbcg€, D.P. Strong-Campbeff . -
 Interest Inventony, Stanfond University Press, Stnngondj’CaEcﬁonnLa,
94305, 1974.. ,

19) LeBold, W.K., et al. The Purduc-Intenest Questionnaire, Department
-~ 04 Freshman Engineering, Purdue Uncverdity, West Lafayctte, Indiana,
1976. :




Juring the iast sessfon students were qiven an open-ended assignment
in which they were asked to write their biographica)l ihtroduction to
be given at a banquet at which they were to be the pr1n91pai speaker
at ageﬂéO The career counsniing was primarily concerned with the
decision-making process, which women in particular face when they

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

rx

’,
i

area within engincering.

Student journals, giving their impressions of each;class session,

were another important aspect of the career planning. Aprendices

A, B, C, and D give some selected comments students wrote in their
journals about the role model 1ecture discussions, the hands on lab—f*

oratories , the career counselling and the overall course

.
LE8Y

‘A third major area of emphasis of the experimen tal course was to provide

students , with "hand<-on" experiences. During a two hour lab-
_oratory each week, held at the Purdue Airport, students norked
in’.a variety of activities - Anvolving handltoois. power. tools,
metals, electricity, tﬁ@rﬂassﬁibiy and disassembiy of small engines,
automotives; and a test demonstration of a. qas torbine‘ﬁ

£ngine.  Figure 4 shows'an‘engineering ctudent using a blow torch.

N—————

Insert Figure 4

_ The primary concern of_the hands-on laboratory was prov1ding the J;udent

participants with know]edge and experiences related to engineering and

technoiog& Another impor*ant aspect of the lab is that it gives

‘students more confidence in their‘abiiity to work independentiy and in-

groups in a laboratory situation™ ThiS increased competence hopefuily

¢
| , 3
N ks
-10- .
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will help students in.future courses involving laboratory work.
Furthermore, many engineering,jobsuinvo1VQ a great deal of experinenta1
laboratory work, so that proficiency at 1aboratory work §s often very |
1mportant»to the pract1c1ng engineer. - The lab portjon of the course
progressed very well. The comments from the jodrna]s indicate the
students' i'ntere. . and the value of these experiences to their

engineering education Evaluation by upperclass engineering students

-confirmed the merits of the "hAnds-on“.1ab experiences.

. - ' S~
1.6 Eva}udtion of the Educational Program I

‘Two‘thousand freshman engineering_students were given information about
the experimental course during the fall semester. Subjects were selected

randomly fron the 250 freshman engineering and science students (75
. o .

women'and 175 men) who GXpressed an interest in the "course, The N
aassignment of students in the.course 1nc1udedwtwo experimental sections,
~ one containing primarfi; women (22 women and 4 men actually enrolled)
and one containing about half women and'ha1f_men (15 women and 11 men
actﬁaily enrolled) Two control groups were used for the study. One
~control group consisted of persons who had reques ted the course but”
" were assigned to. the control group (15 sUbjects; 10 women and 5 men

A 4
participated). The other control group consisted of students enrollied

ihoa freshman engineering des1gn course (61 men and 4 women part1c1pated)

1.7 EValuation Instruments: Six standardized .tests were usod to

eva]uate the effectiveness of the 1aboratory exper1ences 1n 1ncreas1ng

knowledge 1n technical areas. These-tests include the Tool Knowledge

«

—
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Test, the Mechanical Information Test, and the Electrical Information
20) '

Test. the Auto Mechanics Test, 21) the Bennett Mechanical Comprehcnsion

Test, 22 and the Purdue Adaptability Test,?3)

To evaluate changes in goals, interests, attitudes, perceived capabilitiec,

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

the program, This Job Activity Freference Questicnnaire 24) was used to

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

'3?A11'of the pre-testinq“inc]uding the nse of the standardized tests and

’-the survey was comp]eted during the first week of c!asses Post-testing

| w1th the same 1nstruments was completed during the 1ast week of classes

A supplementary survey designed for eva1uat10n Qf various aspects of -
the course (including the lecturers, laboratories, career counselling
sessions, textbookg. etc.) was completed by the experimental students

at the end of the semcster as wel].

1.8 Data AnalvsiS' The data were analyZed using a varwety of statlstmcal

technique' The 51x coqnit1Ve pre-tests and post- tests used to eva1uate
-the effectiveness of the 1aboratory experiences were ana]yzed using
| t -tests, ana]ysis of variance and of covariance The total scoce_based
on the sum of the six tests’was analyzed as well. The exberimentaJ group
anq control groups gain scores anq‘sex differences were of primary

interest in the ana]yses.

20) - Educational Testing Service, ELectrical Infoamation Test, Mechantcdl
Information TcAt and Tool Knowledge Tesaf, 1941,

21) Campbetl, Buice A, § Johnaon Suelfen 0. The Short Occupational
: 'Knowtedge Test 6ou Auto MechanLcA Science Rescarch Associates, 1969.

22) Bennett, Geonge K., 8cnnett Mechanical Compachension TeAt The
PAychotavlcaL Coaponation, 1968. -

-23) Lawshe, C.H. and: Tiffin, J. The Pundue Mechancca( Adaptabi{€ity Test,
: Purdue. Rescanch Toundation, 1946

24)4Mechan, Robert C,,’ Hannca Alma F., MCCO&m&c, Eanest J., and
Jonnnvnot P.R, Juh Avf(v<(J Pncﬂvncnco Oucét(nhnn(no 197?.

- e 7 e ey,
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Items on the pre-survey and post-survey were analyzed using chi-

square as a statistic in which four groups were compared: experimental
men, experimeﬁtai women, control men and control woéen. The 1tems
were then factor analyzed and made into 10 separate Likert type scales.
Reliability co-éfficients were obtained for the scales using the pre-
survey. The pre-scales and post-scales were separately analyzed with

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

sex difference.

1.9 Results - Cognitive Data: As may be seen in Table 3 the combined
experimental and male groups had_significant]y higher adjusted mean -

scores than control groups on the Purdue ﬁechanica1fAdaptab1]1ty Test,

the Mechanical Information Test and the total score based on the

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

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

there were no statistica11y significant differences between the ad-
iéjuétéd’means scores of the experimental and control women. Table 4
-summarizes the resulfs of testing the significance of the gain scores.

High1ywsignﬂf1cantéga1n$ for women in the experimental group yeref

bl

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

significant and similar results for the combined experimental group
(p < .bOl). ‘The experimental men also showedls1gnif1cant improvement

on all but the Bennett Mechanical Comprehension. The control groups

(men, women and combined) also showed slight gains.on most of the
‘cognitive tests. The differences in gajn'scores using t-tests in .
Table 5 indicate significantly greater gains on all but one test

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




TABLE -3
Analysis of Covariance Significance Levels and Raw Score Adjusted Means
for the Tests of Technical Knowledge.

ADJUSTED MEat

WOMEN MEN COMBINED
| EXPER. CONTROL ~ EXPER. CONTRg.  EXPER. CONTROI
MECHANICAL ADAPTABILITY 32 30 3 A7 33 307
- MECHANICAL COMPREHENSION 55 55 54 B 54 54
TOOL KNOWLEDGE TEST a2 23 A 21 2
MECHANICAL INFORMATION 21 183 23 N2 22 g
ELECTRICAL INFORMATION 21 %9 2 A 202
AUTO. MECHANICS TEST 5 5 6 \ 55
TOTAL : 156 149 160 A% 57 149
1 p <.05
2 p<.01
3 p <000
-14-




TABLE 4
Raw Score Means and‘t-Test Significance Levels for Differences Between
Correlated Pre and Post Cognitive Test Means for Fach Group in the Purdue

1977 WEEA Engineering Skills and Career Planning Study.

GROUPS
- [XPER. CONTROL EXPER CONTROL  TOTAL TOTAL

COGNITIVE HOMEN WOME ! MeN KEN EXPCR COHTROL
TEST * ~ PREPOST  PRE POST 'PRE POST PRE - POST PRE POST  Pui pos;

PMA 422 339 R 3 33 g g
BMC 18517 45 52 59 59 55 55 51 533 gy ks

TKT 06183 15 171 95 261 g0 2318 203 27 oy

mr 1 MM 23 21 221 15 203 19 ap

EIT T 1T 5 72 232 21 221 47 03 a0 o

AMT 4 4 3 42 5 g P66 4 51 5 g
- ASUM 120 1373 116 128 2. 163 178 3 156 161 ? 13g 1523 150 967 1.

No; of Cases (37) (37) (14) (14) (14) (14) : (61) (61) (51) (51) (75) (75)

* Cognitive test titles:

PMA - Purdue Mechanical Adaptability Test

BMC - BennEtt“Mechanica1'Comprehension Test

TKT - Tool Knowledge Test '

MIT - Mechanical Information Test

EIT - Electrical Information Test

AMT - Auto Mechanics Test ' '

*SUM - Total of all (Due to rounding érror totals may not be equal)

Signifiance IGVGTSbaéeq on 1 tailed t-tests:
e ip-é.OS S o
~ % <.01 '
P <.001

e




TABLE &
Raw Score Differences Between Cognitive Pre and Post-Test Means, Differences
Between Differences of Experimental and Control Groups, and t-Test Significance

Levels for the Differences Between Differences for the Groups

GROUPS

WOMEN MEN
COGNITIVE | EXPERIM | CONTROL EXPERIM , CONTROL |
TESTS XZ-X,=DE xz-xl=oc DE-DC | p | R,-%,<DE X,-%,=0C| DE-DC | p
A 5.7 3.7 2 | 5.6 | 1.6 s |2
BMC 2.8 2.4 4 ] .29 . 61 | -.32
KT | 2. 1.8 .3 .93 46 | -.47
MIT 3.9 9 ] 30 |2 3.57 85 | 2.72 |2
= “EIT 2.6 | 1.7 | .9 229 | .72 | 157 {1
AMT .65 18 | -.49 1.79 - 59 | 1.20
SUM 17.8 1.6 6.2 |1 4.4 | a8 | 956 |3
N. of Cases | 1G7) 14) | (14) (61)
| ToraL
R EXPERIM  CONTROL
COGNITIVE | EXPERIM | CONTROL | WCMEN MEN
TESTS Xp=X =DE | X,-X,=DC | DE-DC | p Ry-Ry=DE | K,-%,=DC| DE-DC | p
~ PMA 57 | 2.0 3.7 |3 572 | 16 | 4 |3
BMC | 292 | L9 | 1.8 |1 281 | 61 | 2.20 |3
KT | 1.78 S .07 {1 | 2.m 46 | 1.65 |2
MIT 3.80 .85 | 2.95 |3 3.80 .85 3.04 |3
EIT - | 253 | .9 .62 | 2 2.62 72 | 190 |3
AT | .96 .69 27 ) .65 | .59 .06 |
stv | 16,9 | 6. 108 |3] 7.8 4.8 13.0 |3
N of Cases | (51)° | (75) i

©»

\ .

Based on a chi-square analysis of frequencies:
“ .05 - ‘
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control group and for the experimental women over conirol men. The

experimental women had significantly greater gains that the control

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

score (p < .05). Significantly greater gains were also found for
the experimental men over the control men on the total and three
coqn.tive measures, |

The analysis of variance of the pre and post tests both revea]ed.
significant differences according to sex on all tests {p < .001).
However,significant improvement was found foriooth men and women -in

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

, ; _ \
~ were analyzed=separate]y:by the analysis of covariance and t-tests.

Figure 5 contains a-sunmary profile showing pre and gost test results

Insert Figure 5

. ; . - \
for experimental.women and controlvmen Although the wonbn were not

able to comp]ete]y "catch up" with the men inxterhnical knowiedge.

there was a substantial gain,

The chi- square ana]ysis of the pre-survey items reveaied that

women generally felt they had less technical capabiiity than mer.

The post survey, however. revealed that women in the’ experimental

group had increased confidence in their technical ski]]s and that

they felt they had gained a _great deal in their technica] knowledge.
The ana]ysis of variance .of ‘the pre survey and post-survey scales also
showed that the experimental women gained in their confidence in ‘
performance of technical ski]]s and in their preceived achievement of
technical know1edqe. Chanaes in goa]s, interests, and attitudes

toward women. in engineering for a11 groups were minimal a1though women

X .
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EXPERTHERTALFCHALE AN CONTROC ALK

MZDMI MROON CIDO2D-N

11

MECKANICRL RORPTRBILITY | 1.
 PECKANICRL CONPREHENSION] ... ...
FLECTRICRL INFORMATION

RUTD MECHRNICS TEST

RECHNICRL IKFORRATICN

T00L ENOVLEDGE TEST

TO0TRL SCOPE

Figure Y. The profile shows the performance of
" experimental women dompared to control
- men on each of the pre- and post-
- cognitive tests. Lo
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hd

tended to have stronger and more posititc attitudes 'in both the pre-
surveys and post-surveys. Table ¢6 contains mean scores-on the pre and .
post survey for the various scales Used.to measure the affective and
behaiiorai fmpact of the program. The very significant gains in self-

percertions of technica] capabi]it.es by the experimental women and

men provides statistical support for the positive af‘cctive impact of

the model course. The increased engineering-technica\ activities of
the experimental group is perhaps expected in view of the laboratory
experiences. Of continuing interest which is the focus of data now

being collected and analyzed is the determination as to whether these

"gains - will continue among the experimenta]ﬂwomen ard men a year

or two after the course is cbmp]eted.

1.10 niscussibn

The pi]ot'fieid test and the mode] program designed for women. entering

engineerinq indicate that a sing]e course can provide women (and men)

‘with those experiences they often lack and which ‘tend- to_ put tbem at

a disadvantage in launching an engineering education. The "hands-on"’
laboratory resuited in'substantial, although.not complete, gains in

technical knowledge for women in the experimental group compared to men

-~ in the control gndup. Stpdent;journals showed evidence that a- great

deal -of thdught was gding.intp the formulation of specific career plans,
qfter each role-model lecture-discussion session and career counselling

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

' ~confidence of women in their technical knowledge and 1aboratory sxi]ls, )

as we]l. Fina1 course eva]uations by the students indicated that they,

. were.generally pleased with’ the course

19~
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TABLE 6

Raw Seore Means and T-Test 2 Yatled Significance Levels for Differences Betwoen torrelatod Pre ard Post

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

EXPER. CCNTROL
WNMEN WOMEN
SURVEY SCALES PRE POST  ORE POST
Educational Goals - Importance
Hands -on Skills 13 13 non
rnowing Aboist Engineertng Problems non 30 29
Career Plans & Self Identity © 15+ 15210 15 15
Educations] foals - -__.ACil_Le.my.t.
Hand: -on Skills : ] 13 12 6 7
Knowledge About Engineering Problems .26 ?8. 20 22
Carcer Plans & Self ldentity 12 12 . AN

Capabilities

Sensory Skills 27 291 . 29 28
Puycho-Motor Skills, - L. 56 591 57 g

Machanical Enuipment Adjusting W 33 4 35

Nbservationat Skills ' "1 omr 32 %

Pervonal A Social Development . 12 12 12 13
Preferences |

Engineering . 23 2 23 24
Activities : ' ‘

. Enafncering & Science Discussion 37745 3 38 ‘40

Tools and Technology S 19 383 18 20
Engineering & Science ) .18 22 18 .20
Enqinecring B Science Proqrams a n?d 9 9

Yomen in Engineering Attitudes

Competitiveness : 55 54 58 .53

Femininity ' 21 20 21 20
Leadership , 1 17 19 W

Carcer Planni"ng ' : 13 14 14 13

Total Scores

"~ Importance of Goals 59 59 57 55
\\kcheevcmenz of foals 5182 3 40
Techni Al\papab1|11y. 181890 181150
Enqineer1n§>Ye§I:?cal Activities 82123 82 89

Homen in Enqin'eert Attitudes

9% 92 98 90
(35)(35)  (19)015)

No. of Cases

O

ERIC

Aruitoxt provided by Eic:

o __

EXPER.

MEN

CONTROL

MEN

PRE POST  PRE 0OST

29
62
-39

I
Bt

" 27

k)
26
22
10

- 58

53
168
95
18

(13)(13i' (63)(63)

26

44
32
23
13

46
15
14
13

55
50
164

m-

75

23
12

T 24

»
24
18

46
15
14
13

55

4

RI4|
88
- 716

24

i8

21

N

4
15

12

52
43
154
94
70

2

TOTAL

EXPER.

FRE 1OST.

28
57
385
33

12

2

37
21

59
5

29
60
37

35

25

58
5

154 161

86 112

89 87

171AL
CONTROL

Par pOST

23 N
1?21

30 2A
60 51
ALK
34 31
n o2

24 28

5, 52
4 40
150 144
7 93

R0 N4
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Based on student and staff observations and evaluations, revisions

were made in the.p11ot course and offered again during the 2nd

Semester 1978. The course was. changed prfmarily to more nearly meet

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

inc1ud1ng the "Hands-on" lab, the role-model lecture-seminar, and

a recitation-discussion which includes engineering problems and career
counselling. Students can select a_sing]e or combination of modules
that meet their individual needs. The career counsellinﬁidtscussion
module was reserved primari}y'for-those'pebple who'nere undecided. |
Students who were interested in the course filled out a form rating
the1r knowledge of enqineer1nq prob]cms, technical knowledge, and
cho1ce of school Students were given p*ior1ty on the basis of their
rat1ngs, so that students w1th the greatest need would have the first
chance to s1gn up for the course, Space was reserved fonwtw1ce as

many students (120ivs. 60) as the previous year; but only about half
of those who indtcated an interest (150 of 300)»cou1d be accommodated.
. The staff anticipates eVen Qreater success. with the modular
happroach.: Present plans indicate the Unfversity will continue to

offer the "hanés-on" Iabdratory.beth_semesters during the academic year
and‘the seMinar and career cOUnselling-recitation modnles during the

| second semester of the academic year. .. | |

The results of the f1rst year S experiences were shared w1th other

colleagues concerned w1th womens programs in engineering and h1gher
‘education at an invitational workshop held at Purdue, December 1-2,
1977. Press releases, the annual report and technica] papers presented’

25) 26)"

at local, 'regional. nationa] » and 1nternationa1 meetings

25) Butlen, 8., ef al "Engineerning Handb On Sk&tla", papes pkeacnfed at \
‘the 85th Annaual Amenrdican Svctety. of Engineering Education Conﬁc&encc.
T AUnLuck44ty“oﬁ'Nonfh Dakota, June 27-30, -1977.

26) LeBotd, W.K., et al "Careen Preparation Model: Educational Equcty in
Engtnecacng Annuat Roponc Scptcmba& 1976 - Augus t 1977, Punduc (In{vers{ty.

\)“ _ S ' o . ' ) _2]_. d‘z




have also been used to disseminate information regarding the model
program. It is anticipated that other ‘institutions and"non-tradifional
fields will adopt similar, but probably not identical programs
depending on their {ndividual needs and resources.

- The results of the evaluatioh of the second year of the project
- will be incorporated into a comprehensive technical repokt. a short

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