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‘ EXECUTIVE SUMRMARY
A . , . 1
This report contains the evaluation and impact assessment of
11 experimental projects funded by the National Science Foundation
in FY 1974 and FY 1975 in an attempt to increase the number of women
engaging in science-relatéd cafeers. The report assesses both the
individual projects and the collection of projects as a whole. The
“projects were conducted at: University of Kansas, Policy Studies in
Education, Queensborough College, the Unlver51ty of Missouri at .
Kansas City, Rosemont Cg;lege, Massachusetts Institute of Technology,
two at Michigan Technological University, American College Testing
~and the University of Oklahoma. An addendum of the report will be
prepared for Mary Baldwin College, the only project not yet completed.
A
Chapter I describes the evaluacaonmme{heéekegy used- by the
Denver Research Institute. The methodology included an assessment ‘f
of project documents, site visits, a participant impact survey, and the
utilization of an. evaluatlon form coroleted by.both DRT and the project

+ directors. The ehapter also describes the difficulty in conducting

the evaluation because of the many different internal evaluation

Anstruments developéd and\:sed by the projects. In add#ition, the-

design of some of the projects for internal evaluation was not ade-. -

quate to permit definitive conclusions. )
L * ’ )

Chapter II of the full report contains a synopsis of each

of the’projects. Each synopsis contains a descrlptlon of the proj-

ect as 1t was originally conceived, the project as it was acfually

implemented, obstacles to project implementation, a description of )

project personnel including role models, a report of the primary, Yo

outcomes as described by project documents, by the data obtained by

the particidgant impact survey, and from observations derived from,the

gite visits.\ Each synopsis also contains a section on the, sécond?ry

* Impacts of.the project, the materials developed as the project o .

product(s), and the dissemination stratégies employed by projgct ‘..
personnel. It also contains a sectiofon project costs, includingkt -
the estimated cost to reuse the curriculum products'in other 'settings,
and a section on recommendatiens, and conclusions of the evaluation ,
team. This chapter is deleted in the executiwe summary document. <

The third chapter contains obsekvations derived from thef
comparative assessments of the experimental projects w1th respect

to their effect.on professional careers, genef%l career recommendati6hé,r
reentry programs, and general adm1n1strat10n recommendations reg@rdlng .
it

future program decisions. : .

o s °

,

The report contains several recommendations. Slnce the daxa

did not provide a‘ basis for conclu51ons, the evaluatlon team employed
"preponderance of evidence" approach to estimating the success off »
the projécts. These estimates could not be used to indicate cause-

g g
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effect relationships,» $o commonalities between the ptojects were
proposed as hypotheses to be tested. They are summarized under . >
three headings: ., . - .
. .
Hypotheses regarding programs to encourage the participation
of women in science careers are concerned with: . N

:

t . 1. Concentrating on women already interested in seience .
2. Concentrating on women with above average motivation
and ability ' T

. : ’ 2
3. Using workshops as a format for the treatment

o

. - 4. Encouraging particibant interaction

5. Using sustained periods of contact

]

| )
6» Using role models in as many situations as possible

* * - —_

) 7. Using "hands-on'' experiences .
8. Segregating some activities by sex
. N & J -
9. Removing institutional barriers to participation
y - J v
10. Aiming efforts.at significank members of the
comhunity .
. ‘ v - ’
. A list of hypotheses or recommendations regarding general

career education would be very long. However, two concepts are
delineated asmmost relevant to science careers. These are: .
I3
1. Separating special science programs from g°nera1
.career education < i -

. A)
0

2. Emphasizing the importance Of mathanatlcs
preparation . . .

The hypotheses regarding reentry programs fo} mature women K
‘are related to: , ' .
1. Concentrating on underemployed women ' L
2. Considering the employment prospects in the locale ¢ '/

3. Fundingjprojects to update skills ) /

4. Enhancing the job readiness ‘skills of the- )
participants . . Q .
, 3

5. Incfeasing'the assistantships for Qature women
" continuing their education 4 . .

>

O
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, . ‘TQe‘generaL‘adminletrative recommendations for use by
NSF ‘are: . : ) i

~ ) N v

1( Improving the quality of the research, including
a, more 'selectivity in funding . ' .
b. providihg technical assistance to,project

_{,
- . directors dnd 3.
g c. using standardized evaluation tools
2} v !
. . 2, LCoordinating 1ntergovernmental ana interagency
aggivities O )
3. Continuing experimental AEtiYities by NSF
. . 1
4, Iﬁcluding specific programs for minority women : L/
v . .
5. Attending to the continujty/institutiopal problems
of the funﬂed efforts "
- Y 6.  Disseminating the developed“‘materials

»

* s

7. §ystematic study ‘of the effects of:
aggregating minorities/women;

\‘~ the attitudes of the male science establishment and
the effect of 'significant-octhers" in a real
'dmesiumtmn )

| - -
'S

The appendices contain a list of alternative interventiocns.
They begin with a list of psychologlcal soc1olog}cal and institutional
barriges to the participation of womén in science-related carcers.
‘Some umptions ate,dellneated -and different kinds of interventions
or -treatments that might be ‘'used are proposéd. Each of the suggested
interventions is categorized by educat*onal level; e.g., elementary
school, high school, college, graddate school, reentry and post-
.employment programs. e 3ppend1c s also contain a sample of the .
evaluation collection siteet’,used by DRI, a sample of the participant
impact suryey and "£he cover leiter acc¢ompanying it; a bibliography of -

;selectajﬁnogramsa31m11af to the NSF projects, a film bibliography, a

selected bibliography of the literature, and a-selected apnotated

“bibliography of the literature. These are not included in the

executive summary document. . ' . -

\ "o ot
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. CHAPTER I o -
, INTRODUCTION . ‘ :
. .. S , .
. ", According to the NSF Bulletin (E-74-1) announcing the educa-
tional Programs for the fiscal year. 1974, among the program goals
were "increasing the' flow of.women into careérs in science" and -
"discovering effective mechanisms for increasing participation of
, women in scientific careers."

P \
- S

.

" #" The National Science Foundation funded eight axpgtimental
projects in 1974 and four in 1975 in an effort to meet these
objectives. Projects had budgets rarging from $20,000 to hbout
$100,0C0. The educaticnal level of the women they -addressed
ranged from the secondarv level to collegd, and postgradéate/

- Teentry age groups. Each approdch was somewhat unique. This report

cog{ains an evaluation of 11 of these projects.*
f

k)

“

The program strategy chosen by NSF was to fund a small number
of disparate projects, to assess their effectiveness, and to utilize
the results in future planning. While this is a viable and cost- 3
effective approach, especially in areas where little is known -about
effective programs or mechanisms,. it presents many difficulties fér -
. the evaluators of those programs. *
Because of ‘the desire cn the part of NSF to have feedback.
a8 quickly a3 possible upon which to base their future program
decisions, most of the projects were funded for a one-year period ahd-
were required to have an "internal evaluation" omponent.. This
"internal evaluation" most frequently translated into an experimental/
control group design. ‘The most reliable measure of effectiveness is.
an actual increase in the number of womea pursuing science-rclated-
careers. However, this depepdent measure 1s not viable for a one-year
project since the participant's appearance in the labor force may be
four tqﬂteﬁ years in the future. * Therefore, the majority of the - :
projects chocse some measure of attitude or.knowledge change over the
year period, or an idterim behavioral measure, e.g., science‘cohrsq,
! declg;éd major, etc.** Further, no.valid instrument exists designed
-1 to reflect changes in career,options, awareness of career potential and/
! Oor career plans. Consequently, the majority of the project directors
‘ were forced to design their own evaluation instruments or attitude
questionnaires. This situation’ was disadvantageous for .both the
projegt directors and the evaluators. First, validating a question-
naire and assessing its reliability is a-complex, arduous, and expensive

>

A Y

-~

b

e

1 4

*Those completed as of this date. " An addendum report will be
1ssued at the completion of the Mary Baldwin project. [Note: The wreport

on this projéct has been added following page 96.] . : .
h **Several of the projects are conducting long-terth tracking at
« their own expense. . . R
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‘., ) undertaking that requires considerable sophistication in the rathe&
. narrow area of, testing. Second, with a pre= and post-test design
even the most reliable and valid attitude measures frequently fail
. to reflect changes in attitudes because of "sleeper" effects or
v other variables. .Even then, reported attitude changes may not be
trads;ated into behavioral changes. Third, many different and
unvalidated self report instruménts were used tro develop dependen ’
measures. - For all these reascns, the broject.evalnations or expe&i; ’
~ Dental outcomes cannot be considered definitive. . '
Another factor l{miting the Denver Research Institute eval-
uation effort was frequently a less than adequate design and anal¥ysis
s of the experimental intervention. A most without exception the ..
project directors ‘appeared very commiltted to and well versgd in women's
problems and science subject matter: Most, however, did not have
extensive experience in project evaluation and/or experimental.
procedures. Given the desire of NSF to produce "hard results,? one
spossible ;emedy~(d>thi$ si;%ation pay have been for the Foundation to
provide guidelines for data collection to the project directors or
to provide technical assistance in their evaluation efforts.
]

The task of Denver Resedrch Institute, then, has been to com-
pare "apples and .oranges," e.g., different experimental treatments
measured by idiosyncratic instruments which have no reported
' reliability/validity data. Since the typical project did not result
© 1in statistically sigﬁificant results, the'evaluation team had to °

résbrt re, subjective judgment than proposed. This judgment has °
covefed the outcomes, and impacts, project pe¥sonnel -and processes,

> . s . ©
A and project materials. ¢ . -

//\ | L
Methadology

. The information for the evaluation effort was collected Sﬁveral
different ways. Copfes of all th¢/ documénts produced by project

+ personnel were studied, Site vigits were made to most of the projects.
During the, site visit, the evalfiation team interviewed project
personnel, participants, rq}e models. and’ consultants. After the -
site visit, the team completed the form outline given in Appendix B.
The fbf? was slightly modified and sent to project directors to complete

“in ordeg to verify the evaluation teams' perceptions and/or to

correct ‘any erroneéous conclusions, as well as to provide data the
team may have omitted. -:

.o . ]

In an attempt tdg"standardize" the outcome measures of the
projects, the @dvaluation team sent out a short independent *'participant
impact survey' to the projecf participants whose names were provided

' ' ’ LI L\
.

X ’

-~ 4 -
o g 0 g ,
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bﬂthe project ddrectors. A copy of the postcard survey and a sample °
cbdver letter are given in appendix C. While the results of the
survey are given for most of the projects, the list of names given
was frequently incSmplete) and' 2 number of the addresses had been
qﬁanged. Further, the participants who respanded may.have represented
. a blased sample. Therefore, the results of the sdrvey are compared
with the experimental outcomes and impressions formed during the site
visits in an gttémpt to*offset;( the limitations of each of the three
methods of data collection. . ‘

4

o ‘ 34 . -
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. CHAPTER 11 ~" ,
PROJECT SUMMARIES o . -
R . “ . - ’
A9 A -

C e . .
A. "Increasing Participation of Qualified Women in Traditionally
Male Science Gareers"

'hProj ct Director: Walter S. Smith,.Associate Dean of Women .
* Project Amount: $12,745 ‘
Edudational Level: Secondary

. .o R YO

1. Proposeq Project*

. ¢ . - 5
The jproject was proposed to test the hyaothesig that if college
freshman women who possess the necessary ability, becoge aware of the
barriers ang receive parental and peer support in, their effort to,over-
comeé the barriers, then these women (the‘exper1me§gal group) will enter
traditionaliy male gcience careers in a stgnifican\ly.larger pro-
portion thaph a comparison (control) groug\which dogganot receive
special treptment. . " rﬁ

-

’
'

Thef subjects for this project were to be drayn from women
seeking admlission to the University of Kansas who posgessed high
science and mathehat;cs ability, have taken high'®chogl science and
mathematics| courses adequate to pursug a college sciente major, but
‘do not aspifre to a traditionally male @cience career (defined as one
in which malles constitute more than 8J percert of the pkactitioners).
Two'groups were to be identified: the first, seeking admission in
Fall- 1974 (the comparison_group) and the, second, seekingxanission
in Fall 1975 (the experimental group). Each group was td have 100-

150 memberd. . N\ \ -

Members of the experimental group amd their parents would be
invited to |separate, concurrent workshkeBs in the Spring of 1975. The
comparigon grotp would not have access to the workshops in the Spring

t

of 1975, or to any dther asvects of the instructional treatments.

Both groups’ were to \receive the same Post-tests, although the com-

parison group would receive the post-test e year earlier than

the experimental group. . % - . y
X . s

The purpose o|ff the student wotrkshop was (1) to identify for'
each gtudent aspects bf her own self concept which may inhibit her
chgice of traditionally male science career, (2) to work in group
life planning sessions| to understand ways in which these-inhibitions
have affected. her career choice and to broaden the range of possible

L4 * \!

- -~ -

“
v

y )
*Taken from "Brief Descriptions of 28 Studies amd Expérimental

Projects Related to Careers in Sdisgce for Women Funded by the National

Sciénce Foundation for Fisgal Years 1974-and 1975." National Science

Foundation, August 1975 .

\ . .
.
r . ¢

S BRI ,

.UhivErsity of Kansas. LaWrence, Kgnsas 66045 ¢

~ ! 4
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after the start of their freshian year.‘

~—

career choices for each participant, and (3) ta Show the studénts
how they can use the Univer8ity's resources to pursue a traditionaliy
male science career. At the same time, but in a. separate workshop,
the, parents would be introduced to possible realistic career and life
patterns for women and be given an opportunity to expiore new' career:

aspirations for their daughters.. N .

‘

Following'the wotkshop, the student participants were fo con-
tinue a home course of study which _would build on the-“workshop's ,
objectives. This course of study, to“be completed before the start . ﬁ/)

of their first semester in college, would yield college credi&l

. The partielpants were to be enoouraged to live in the same -7
residence hall during their first ar in college, so that they -
would be able easily to meet formal gnd-informally to discuss pro-,
blems, provide mutual support, and &onti nug to make plans to overcome
personal and external barriers to their pursu1t of traditionally male
science careers. s

> .. ,

The two groups were to be vompared at the. start and end of ‘
their freshman years. Comparisons would be made in (1) career choice,
«(2) awareness of barriers which have impeded women's entry into tra- i
d#ionally male professions, and (3) success in personally removing . ’
bareters from.entry into traditionally maie science careprs (e.g.,
expectation of personal carzer achievement, independence of spouse,
and willingness to assume responsibility). Using the same testin
procedures, the two groups will agaiges be compared five and ten years

An additional result of this proJect was expected to be the

elopment of an exportable package of instruction which could be Y
used by other universities or by the high scliools to increase the .o,
science careér aspirations of their women students, . .

o C :
2. Implemented Project o - )

. o ~ r

The workshops went as planned, each with 12-19 participants. {

Five, rather than six, workshops wére held beczuse of an insufficient
response in Kansas City. The emphasis on barriers was dropped in

the workshops because pilog studies had demonstrated that it was a »
‘negative approach sometlmfs«creatlng anger and discouragement among

the particlpating women., ! ) .. . -

* The home.study course, Women in Professional Careers . was
offered by the University af Kansas for three hours of credit. 'Al-
though some interest was indicated in this course at the workshop,
only six of the women actually complete@ it. ’
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Further, the intention for the'experlmental students to‘live
together during their rueshman year did not work out because of .other
variables, such as the neLES>Lt) of livinz in scholarship halls, etc.
Bi-weekly '"'rap' sessions were to replace the group housing arrange-
ments. As of November 1975, however,-very few of these sessions had
taken place, and the attendance had been poor. i

?

For, all’ practical purposes then, the majority of the experi-
mental group participated only in the single day workshop, with half
"of thelr.parents attending a shorter\workshop.

f
Recruitment and sampling. The selected sample was compcsed
of women who (1) 'scored 27 or higher on the ACT mathematics and-
the, natural sciences-tests; (2) had scompleted threeryears of mathe-
matics and two years of science ik high school and (3) had applied
to the University of Kansas for adn1551on. All persons in both the
experimental and comparlson groups met these criterid. The criferion
_of not aspiring to a nontradltlonal science dareer was dropped/io '
that w women already choosing traditionally male.science careers could
receive addltlonal suppoft and copld serve as role models for other

.

women. The pqrcentage of respdnse - (test conpleé\onhpoF the identified-

freshmerr in the class entering in'1974 meeting the criteria was 77
percent or-110 women. Less than the expected nunber participated. in
the workshop. Of the 256 identified~yn theg ‘g 8 (28.5 percent)’
actually participgred in the workshop. AlmoSt 30 pergent of the *'°
parents attended : . :

At the tim the wohen were inwvited to the workshops, letters
were sent to each’ of their schools explaifing'the workshop. The
schools were invited to send james of- qual’fled women. | A total.of
81 names was sent to the project perscnnel in regponse. Senarate
letters were ‘sent to their parents. TAll letter‘iontalned a des- )
criptive rochure with the invitation. Sixty o te workshop parti-
cipants had been included in the orlglnal mailing and_ 13 had been
named by the counselors.  -_ . N

3 - * )
. Obstacles to Imp}ementat;on ,. . C \
: Y SVAR - -

No severe ‘problems in sghedullng br workshop implementat joft
were encountered other than attendance. ReaSOIS acgounting fo* the
lack of_participation in the dB?KEBops.wpre speculaced tp bev (1) ..
conflict with other activ1t¢es, (2) tra;el distance to the. worksnop,.\\’

»

(3) even though the "sciefice" aspect was not emphas/;ed in the

«

invitation, many women had nq 1nterest in a science=related career, '

(Z)asome women percelvea the wor&phop to be linked to ﬂttediance
at the University of Kansas; (5) some womeh may not. ha&e been Co-

o N e . )
¢« . 5-'1 ¢ ) ‘

- o
interested in career exploration because it was n ate in ﬁ&é '
" senior year (Aprll and May), and (6)° sBme women may ha»e percelved !
the workshops as Mwomen's llbber activities, X e .- .

> } M [ . ) . - .
o v M -
4 N -
. ‘ N . c o , . . .
%'V * . “ S
’ ° ! )
’ - . ' J‘\ ) f ’ - -
- - L N
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The pfbblems in getting the.young women to.complete the home
course,of stidy weré apparently due.to .other summer cormitments.  The
evaluation team deés not have any .additional incentives to suggest -~
in addition to college credit that could be employed prior to gollege
entrance to facilitate participation in the course. However, the
course could either be used as an op-campus course, and/or as the

_basis for Ehe’"pest support!’ group.

e
..+ The gim in housidg the young women together was perhaps un-
‘nealigtié given the character of the campus and the diverse constraints,
interests and friendships of the young women. The poor attendance at
7 the-"support: sessions" would appear to be an ongoing problem; the
women reported that there alwavs seemed to be work pressure and exams.
Participatiomr in the tap/seminar sessions, however, might have been
incteased by an earlier’start in the semester, and by a more concen-
trated effort in plannfng by the project staff. —

4. Project Personnel . ‘

> —

The evaluation team was impressed by the depth of resources
available to the project personnel. The project personnel who were
interviewed were competent an&’had an unusually mature cozmitment

* to career/life options for wéomen. The project ditrector, a male, is
vitally concerned about women's issues. Both by A%s views and his
f!festyle, he was a positive influence bn the“p?é?ram and should be
a good role model for<young malesy as well as encouraging females
in ‘alternative lifestyles. ! )

. During the site visit, some &f the role models weré™also
interviewed and positively impressed the evaluation team. *Judging
from the participants' enthusiastic response, they were also very
persuasive speakers. The,projéht also appeared' to have nad (and
has) a high degree of support from the institution; especially the
office of the Dean of Women. For examfle, the Debn\'s Office is
absorbing the tost of. continued updat%ng of career plans of the
comparison and experifiental group women.

- N - {

5. Primary Qutcomes i\
o . . e i — .
a. Experimental outcomes (internal evaluation). .

< . T

1. Although there was a slight, nonsiggificang decline in
i sclence career choices between the high school senior
year and the end of the first year in college, approxi-'
mately one quarter of the comparison (control) group
. women chdse traditionally male science careers. l

*

. R &

Y

T,
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2.’\(& the end of their first vear of college, the comparison
group women who' chose nonscienée careers were less certain
of their career choices than were thé women who chose tra-
diﬁionally male or not traditionally male science careers.

3. ?Women in .the comparison‘group who had chosen traditionally
malegcience careers in"their high school senior year were
more likely to switch away from these kinds of careers in
college than were other women likely to switch into txa-
ditionﬁlly male science careers. .

\

. 4. When the comparison group women listed barriers which N

. womén face in pursuing professional careers, they most ©oL

. . often listed lack of educational or employment ogpor- N .

tunities. However, when presented a list of barriers

the comparison group women most often asserted role #n-

flict (between pursuing a .professional career and the

role of wife and/or mother) to be a barrier preventing

women from-pursuing prbfess‘hnal careers.

5. Comparison group women most dften asserted that role con—‘r
flict :(career versus ‘'wife and/or mother).had affected
thelr career choice. However, women choosing tradi-
tionally male science careers significantly less often

. asserted that.role conflict had affected their career,
choice, as compared to those women whé had. selected
> not traditiona%}y male' science careers or nonscience
careers.

This ,summary taken from the final report deals only with the
comparison group data, separdted by a year from the experimental
group. ‘Ddta on the expérimental group and the second comparison
group (Ehose women invited. to the worksh bg} who*did not altend,
but who subsequently attended the University of Kansas:{n=32]) are
-8till being collected. The data* show a much higher percentage of
the experimental group pursuing tradifionally male careers at the
end of the first semester of college, although no differences were
seen during high school in any of the ‘thrge groups. AS measured
after the end of the first semester, 26.5 percent of the comparbéon
group listed their fitrst career choic as h-traditionally male science
career (a decline since high school) #hile 48.6 percent of the experi-
mental group were planning a science career (an increase since high '
school). However, the second compatrison group, womeh invited to the
workshop' but who did not’ gttend, also showed about the same -percentage
(50.0 percent). There are several alternative hypotheses for this “
increase in choosing science-related careers in the 1975 experimental

>

'
« k4
*

.o

, *Walter S. Smith, "Science Education in the Affective Domain:
The Effect of a Self Awareness Treatmeat on Career Choice of Talented ’
High School Women." A paper given at the National Convention:of the
National Association for Research in Science Teaching, San Franciﬁco,
April 1976. ’ : .
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and comparison groups.. First, it could reflect changes independent
of the "treatment" or workshops. Second, it.-is possible that the
invitation to the workshop was as effective as attendance at the

" workshop. Third, the group being invited may have had contact with
and been influenced by the experimental group of women Finally,
and perhaps most probable, is a changing trend over yFars, e.g.,
the first comparlson group eptered a year prior to the‘experlmental

intervention’. !
b. ‘Participant imggzt/:trﬁ€§. A total of 58 participant

impact survey forms werd sent to participants of the University of
Kansas experimental program. Thirty-nine (67 percent) of the par-
ticipants returned the form.

"

'

Of the 39)participants returning the impact form 36, or’
92 percent, were’%urrently taking a math or science course. Only
two of the. 36 reported were taking the course as a result of the
program; the remaining repérted would have taken the math or science
gﬁcourse whether they had had the program or not.
»
» ¢
Three-fourths (74 percent) of the respondents indicated they
had chosen a math or science career. Ninety-three percent of those
choosing a math or science career stated that they would have done
80 without the program. One respondent chose a math or science
Jeareer as a result of the program and one respondent was uncertain
if her decision to enter a méth or science cargg; was a result of
the program or not. \ Y
\ The responses appear to have either ‘been biased toward those
choosing a science career or a continued "switch" toward science is
occurring in the participants. That is, a higher percentage reported
pursuing a science career in the DRI survey than in the more recent
project survey.* X .
!
The respondents were also asked to state what they felt were
the most positive and less 1nfluent1al aspects of the program.

- The most frequentlf’tited positive aspects of the program
were the use of role models, giving the participants the oppertunity
to meet women already successful in their careers (23 percent);
support and encouragement from the- program to enter their chosen
career field (23 percent); information on career options open to

»
g

*The participant impact form did not distinguish between
traditionally male science careers and traditionally female science
 careers, e.g., nursing may have been considered a science career by
gome of the respondents,.

”

-
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- women (28 percent); .and peer group reinforcement in entering non- ~
traditional careers (21 percent). Other positive comments included .
such statements as '"the sharing that took place ampng the young womer,
and also'with parents," "it helped me to know what to expéct from

. college and there were people I met who I cpuld talk to when'I had
questions," and "the fact that there was and is an organization whieh’

, formally recognizes and encourages women into traditionally .male ¥
careers." A - o

. The most frequently cited negative or less influentiSl aspects .
3 : of the program were that there was too much emphasis on self awareness "

and sglf searching exercises (23 percent); the ﬁrogram was not oriented

toward the participant's needs (21 percent); the program was just not

- ——very worthwhile for the participant (15 percent); and the complaint
that there was not enough specific career information. Other negative »
comments included "too general," "to be quite honest, I really didn't
understand the whole point of the program" and "not enough actifitries."

1A.

>,

c. Site visit conclusions. While on the University of-@ansas St
campus, the evaluation team visited with about 15 participants of. the
workshop. ' All of the young women interviewed were positive about,
the program and several discussed the importance of having their parents -
attend the workshop, by explaining that they had not discussed their .
career plans with their parentsfpriqr to the workshop and thgt'mo§%§bf ’
their parents had been more supportive of their nontraditional aspira-
tions than they had expected. Most of them said they had always bheen
committed ;7 having a career ang appeared well mqt}vated.

o The women commented on” several aspegts of the program. First,
several suggested using the Zhﬁﬁe tudy" course on professional women
with a peer group, e.g., cla$sroom Situation. Secondly, none ‘felt
that the (deemphasized) section on "baxriers" or obstacles to be

: discouraging. Third, some women thought\ the workshop should be
limited to those who had already chosen science as "a career. 1In
contradiction to the comments on the impact survey, -most pf these
women thought the workshop material on self awareness was excellent.

Therefore, the hypothesis that the women had matured in the last

year enough that the "self awareness' exercises seemed trivial in

retrospect must be entertained to explain the data from the DRI sur-

vey. Finally, the part of the workshop they reported enjoying most - -

were, the role models. . .

/

»

- The two sfudents interviewed who had taken the home study -:’
course had enjoyed it and thought it was valuable.

h \ M %’
6. Secondary Outcomes . 7 ) X .
4 - : o
There are two population groups that may have been_ impacted;. .
" the parents and the institution. '

B

.
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While the evaluat{on'team did not interview any of the rarents,
most of the young women whose parents had attended the workshops per-
ceived their parents as, supportive and said that the workshops had -
initiated fruitfal interactions between the women and their parents.

. . . *

The second.impact area is the Emily Taylor Resource and Gareer
" Center for Women at the University of Kansas. The evaluation team
was very impressed ‘both by the resource materials of the center, the
wide range ‘of activitiaes sponsored by the center, and the genuine
dedication of its personnel to°the concept of free, informed and
active decisions mide by women in their lives. Sirce some of the
personnel seemed somewyhat discouraged by the current attitudes of the
female students, the project had both'a positive psychological, as o
well as finant}al, influence on the center's personnel. .
1
7. Materials and Dissemination

A complete curriculum for both ghe young women and parents
workshop is included id the report along with the instructorsdéhide.
The final report also includes the "home study" course curricuium.
The interim report includes a Test of Women's Awareness of Barriers
to Science Careers but does not provide any reliability/vaiidity
data on the scales.* o ‘. <

-~ . :

Negotiations are curzeﬁtly being conducted with'the'Nagioﬁal
Association of Science Teachers for distribution of the entire package.
| . .
A similar program is continuing at the University of Kansas.

—

8. Program Cost P .

The total cost of the program was about $16,800, including
$4;10b of the cost sharing from the University of Kansas. Therefore,
the initial cost per participant was about $155 ($16,800/i08 particim_
pants and paremts), The cost to .administer this program was cla-
culated on an estimated $6 of pr{nting cost per participant. About
90 percent of the project was de&btéﬂ'to materials preparation.
Therefore, the cost of setting up the workGhops could be very
inexpensive, and the cost would decrease,as the number qf partiei-
pants increased. However, most of the participants intérviewed did
not feel that a large. increase in group size was desirable. There-
fore, a rough estimate of the cost to reuse the materials would be

»

about $10 per person. 6. )

: ¢

*Some informatignk;égarding reliability is provided in
Walter S. Smith, op. cit. :

ey ‘.
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"~ 9. '‘Gonclusions and Recommendations . v . .
* 1. Although clear cut experimental findings are not - . :
available on the experimental group, the workshops
: were judged to be generally effectlve by the = -
] participants.
. . ) .
2. The participants’ judged the. "role models" to be the
.most effective component of the workshop. They also_
commented on the fact that "someene was interested ) -
in their careers'" and being made aware ‘of the fact - '

that women can and do become scientists. L LE

No conclusions can be reached about the "home study

course, although the little data available suggest ®

that it is interesting and wel1 prepared. The-evalua-

tion team would like to see it utilized and assissed ~

The materials are complete and in usable form. ,Addi-’
tional dissemination strategies shouid be 1mplemented
to further their utilization.

Most other career workshap materlals;may also be \
effective with males and younger age groups, as well
as persons of all abilities and motivational levels.

. \ -

The housing and peer @upport groups may be‘'more appro-

priate for uppgr class women hnd might meet with better’

success 1f structured ardund .a task, e.g., a tutorial .
program, a special course, etc. An alternative might .

be to utilize the home study course on professional - '
women during the freshman year. ‘.
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' B. "Science-Oriented Career Development Workshops
‘for High School Girls" _ /
. { Policy Studies in Education, New York, -

e

New York 10017 (Grant originally.made to f

Institute ‘for Educational Development)

: Project Directer: Virginia S. Newton
Project Amount: $6%,193
) Educational Level: ' Secondary
. 3 k4
1. Proposed Project . e : {
S , .

In this project a series of career development workshoﬁsy
were to be designed. The workshops were to be developed to serve
Yy as a model for use by schools as a whole package or as separate units
for natural science, mathematics, or social science classes. They .
were to include two llfestyle WOrkshops. three career-cluster work-
* shops relating td, three broad areas of sciefice, and one integrating
workshop. Five of} these would be pilot tested im the first semester
of the 1974-75 school year in one ,school; alliwould be field tested
in the second semester in the flrst school and in a contrasting
. second school. .
e s ‘ -Broject personnel were to includé staff from Policy Studies
in Education and Catalyst, a national nonprofit organization fourded
- to expand career opportunities for,college-educgted women. They
were to work with associates from selected schools. Female and male
. workshop speakers would serve as role models. An advisory commitfee

-+ wad to function as a resource concerning specific contemt for the .

career cluster wotkghops.

. The girls who participate would be compared with 51m§{§rly

" ‘selected nonparticipant groups with sixty persons .in each sgroup.

: They were to be at or above grade llevel and possessing the potential
for enterlng scientific cazeers. Only women were to be included in
the experimental groups, but'men and women were to be contained in
the control groups. Pre- and post-instruments would be used to.

+ assess, initial levels and changes in the direction of the predicted
student outcomes. Formative evaIuatlon technlques, used throughout
the project, were .to furnish information on the reactions of the
sgudent participants, the school associates, and the workshop speakers.

* . . - -

l " The major comparisons in the data analysis were to involve
participant.vs. eompérison groups; grade 10 vs. grade 11l; non-
coeducational vs, coeducational school settings; and‘§0c1oeconom1c/
ethnic grouping. These major variables were to be examined in reia-
tion to such variables as career orientation, knowledge of scientific

jk ’ \\inelds, college and career prererencesn and bex-role stereotyping.
The project was expected to resuft in a full‘ﬂégbriotion of
’ the model for use in other schooLs, a teacher's guide, a compendium

we o g

» i
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. © of resources, separate guides for the individual workshops, caree? ° v .
i guidance materials, and a v1deotape to illustrate the workshop . R )
A ProceSS. T ‘ o ® S

]

\ ! “ E , [

. , S W .
2. Imblemented Prqject ) ,

Y

S
K The program consisted of six career develOpment workshops

" scheduled for dpuble class periods for’ pilot and field testing, and

fairly ciqeely folyuwed the Droposed plan. However, an!additional ’ -
"gchool was added in the field testing for a total of ! thﬁée to . ’
4 qncrease the number in the experimental group.

°,'Recruitmerit and sampling. The recruitment was done through
the school system, and not by direct contact with the young women. .
Scheduling arrangements, assignment, and hotification of eligible -
women was also the responsibilityd of The school. Original contact -
] was made with the’ school pr1nc1pals, and responsibility was shuffled
down to other personnel \ . ¢
Because of scheduling and space problems due to ithe two\‘ ‘ BN
' consecutive period criteria in thg.high schools, the numbper of young
women in the experimental and control groups were reduced: instead
of 60 in each, there were 30 in the experimental group,” 27 comparison. -
girls, and 19 compar males. Moreover, some of the gtﬁdents did Jﬁ
not meet the erion of (1) at least grade level in basic skills, ! )
(2) expect fo go to college, and (3) have the basic potential for
~higher level scientific careers. The reduction in the sample made @,
comparisons between sex, soc1oeconom1c levels, and grade levels 3
- impossible, :

' . ST

2

3. Obstacles to Implementation ;\

As mentioned above, severe problems in scheduling were created ‘ L”)
because of the constraints of the two hour peripd and the agreement
with the schfols that the young women would be relea from a gym
class., Althoush this could have occurred to some extent in single
session scheduling, it was compounded by attempting to- free two con-

secutive hours for a select group.*

In addition, bécause of changes within the agency receiving
the grant (the grant was awarded the Institute for Educational

7

%

*Many of the extreme problems encountered by this project may 7
ve been exacerbated by the uncertainty and budgetary constralnts
" prevalent in all New' York City schools the vear the project was
implemented. = - ) 4

« - . 2
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Development, but transferred tc ?olicy Studies in Education), additiogal
administrative problems were -encountered with,'the "subcontracting

hrrangements%

. -~ N

ks

k. Project Personnel

. ~ ® X o
The project director,* Dr.- Virginia Newton, is a veéry competent

woman who had worked previously in the New York City rschbol system."

Unfortunately, she had little direct contact with, the sqﬁdents.“ Con-

sidering the major probleps with administration of the grant,:and the

scheduling, problems with the school systems, it is:remarkable that

the program wa's completeé. -

-

» ‘ .
.

The class teachers ‘were one male with a‘backékound in E§§£§§h,
and two other teachers‘who were females with a -science backgrountl!
Teaching in oneof the classes was assisted by Ms. Susan Ebbs, of
Policy Studies. S . I

‘v
) N

3

. ¥
The evaluation team met only a few of the 37 role models.
Each of ‘these seemed to vary in effectiveness, according to the sub-
Jjective reports of the student.participants. )

p

—

» .

5. ‘Primary Outcomes .

a. Experimenta] outcomes (intdrnal evalyation). An gdlesis
of variance was plahned Yo determine the Pre-post’ treatment effect
by sex, socioeconomic Yewel and age group. Since the a signment of
the sample was neither random nor counterbalanced, it was decided
that an analysis of variance was not an approﬁniazg tool. Otifet
-tests of significance were also discarded as inapigopriate.*

2]
» ey,
On the whole, the changes on\tﬁekitems were small and Iikely
would not have reached the significance level. Looking only at the
" direction of the change for the one school jwhere pre-post test reshlts#*

were reported, several tentative hypotheses may be suggested>

‘ ~ 3

[} . '?’r o
, . . . * . \’,; ‘ .
. *A t tdst of difference scores may have bzen appropriate and
sufficiently robust if item independence and a normal digtribution were
assumed., The differences would have to have been very ‘large or the
varianqe very small to achieve significance. Several different types
of nonparametric statistics might also have been applied.” '

' Ay
**The timing and conditions of test administration were not
contained in the final report,
. . ° . ] v/ \3’ 09
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,Students, and had a lot of enthusiasm for her job, irrespective: . ¢

- taken the course without the program, while one took.the course  as ’

.0 : - v

1.« The.levél of edUCational and occupational aspirations
~ may have increasedi . - . - |

— 4 . e €
The range of nontraditional career choices may have -
decreased, as'well as interest in science ogéupatlons.'
The test was constructed so that thid may have reflected

sed knowledge of these fields.

v

The students perceptlons of the female sc1enti§% 2
3 : increased on‘evaluatlve ang activity dimenstons of

. the semantic differential, /but decreased on the
‘potency dimension.

’ -

4., The testina\&niérunent was not sensitive enough'toﬂ '
measure the differences that did occur. . )

A

The final report did reach c&we&fn conclusions regdrding the @
most effective processes. sThese conclusions were: (1) the role
models had the greatest jmpact on the young women, (2) the most
successful format wa ome k1nd of Mice- breaker" followed b; a —
"gession of prepared uestions from the. students (formal presenta- L.
tions by the role models was not felt to be satisfactory),” (3) the ¢ 4
most successful role model was young, persoriable, at .ease with the

of 1ts content, (4) a circle arrangement for the workshop was the
most effective, and (5) the group size should be no larger than 12, .,

. ¢

« P 5 T
, b, Participant impact survey. Impact questionnaires were
sent to 28 participants of the Policy Studies in Education prograg .
_ by DRI." Ten (36 percent) questionnaires were returned. '

« % Q . S
Among the ten respondents, seven (70 percent) were taklng
a math or science course. Six of those reported they Yould have °

a result of the program. Six of the ten respondents were pIannlng

a care;x in matth or sciemce. Only one of the six reported plannlng -

such a" career as a result of the program, while the remalnlng five -*°

reported they would have chosen’:a math or sciénce career-with or

without the program. . ‘ ) ‘
~ / - bt . - °

Three of the responding participants are now planning a

different career as a result of the program. However, only onie of

the three is planning a math or sciehce career.. The remaining .seven .

respondents had not changed their cafeer plans as a result of the ‘

project. ) . 4 .

2
-

The most frequently cited positive aspects of the Poliecy - .
Studies in Education program were the role models--successful women

\ . /
. -, .
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in scientific careers talking with anfl answering the questions of the
participants (40 percent) and the career information gained from the
program, (40 percent). Among the othqg)posigive comments were
"Learning newer and different methods, "' and "Proved that women can
rgally succeed in the world if they really try and work hard."

, In genéra;, the comments were more fréquently*neg?kive than
in the othef programs. The most frequently cited less influential
aspect of the program was that it was boring (40 percent). Other
comments included commepts that’ there should have been more classes
atd workshops (20 percent); that there should have been more speakers
(20 perqentf; and that the program was not oriented toward The par-
ticipants' needs (20 percent). Other comments included "I didn't
leam anything I didn't already know. I was brought up in a math

and 'science oriented. household," "There wasn't enough contact with
men and women who have succeeded in their careers. We never visited"
men,and women working at the same job," and "The program .should be
introducgd to younger, people; it might possibly have a greater -
effect on them."

These results do not appear to be congruent with the con-
clusions in the fjnal report. That is, a larger percentage were now
- taking nonrequired math and/or science courses than indicated in
their final report, and a larger percentage were planning a career
in science fields. While the actual number responding may not have
been representative, and was déry small, the behavioral résults,may
have been more positive.

~

c. Site visit gonclusions. The evaluatign team met with
most of the young women %ro one of the schools representing a lower
socioeconomic community, Edggral of "the role models and the project

taff. The xBung women were quite vocal and enthusiestic about the
‘course, although they admitted that they really didn't know what it
was about when they signed up. Several men®§oned that they now
" wanted a "career" rather than a "job." More of them were now con-
sidering <ollege and said they were generally aware of a wider
variety of occupational options. They said they had liked the
small group gxpériénce and didﬁg@g want td see males integrated
¥ into this kind of program. They liked the younger role molels,
especially college age, but thought the mixture of ages andflevels
pf achievement was good. 1In general, they appeared to be much more
1nteresged in lifestyle questions' than questions about occupational *°
content. The most interesting finding was that although they had
dropped math and science as soon as ¥t was no longer required, 70

» percent were now taking nonrequired math and science courses.
N '9. :_ -

¢

‘ -

R .
Close* examination of the respondents of thie, survey showed
that they were predominantly from fhe school where the site visit
L/, .
-was .made. Therefore, there was almost cpmplgf! overlap with the
' ) H e
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stgdents interviewed dﬁ;ing the'siﬂg visit (generally positive) and
"those responding to the sidrvey (gengrally negative).> Therefore,
v either th%;young'wemen_haze changed their minds abduE the program
‘or felt some pressure to be less than honest during the sitg visit.: .
. . . ) o . .
. . . & ) A4

6. Secondary Outromes , ) Yoo
.}

s [

As: far g could be ascertaingd, none of the schools is ‘con-
tinuing this curriculugé It seems likely, however, that its . i -
existence raised the 'consciousness' of some of the teachers an” | =
counselors, and a more flexible -teaching style was reported for
one of the teaEhers.\

\ -
L Several of the young women reported that they had discussea‘
fthe program ip. detail witn several friends and parents.

- . .

7. Materials and Dissemination ' Vs , \

- - . . N
) % The final report contains a teachers guideaaexplainin the

purpose of the material and sug®estions for its uséﬁ either as a .o
package or as separate units in related subject éldéses. The 4 i
"student log" for students contMns the lessons, exercises, ] -
occupational information guides, etc. The report also contains )
a "student survey" which inclydes: . (1) personal data, (2) a - 5
semantic diffierentiation, (3) future time perspective, (4) sex .
role attitudes, (5) aspirations, (6) interests, (7) occupational ‘!‘\ ' \ \
. choices, (8) level of confidence about reaching goals, (9) work -
values, and (10) information on science relatéd occupationg., Al- .
L though sections 6f these were modifications of existing ruments,
' no reliability or validity data are reported for them. A videgtape ,
. of some of the sessions is also available ag/égg”ipstxuctors aid."

Many of the curriculum packets were printed and sent to
appropriate peréonnel. To the project directot's knowledge they
have not been used. =

- >

Although the profosal indicated that the materials would/bé,

made available to ERIC or. ADI, no mention of dissémination activities '
is included in the final report. .

- / - ‘' .‘

-
2

8., Program Cost . . .

Tﬁe—gz@al‘budget'%or the p;%gram was $63,185. Therefore,
the cost per participant for the original ﬁrogca was approximately
$1,500 ($65,185 for 45 participants). The estimated cost to reuse
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- 1s $300 for the teachers time, about $25 per role model ($300), and
the cost of copying the 60 gage log book (about $3.00). Therefore,

v ‘ "DRI's estimateg thdt, basgd‘on a class of 12, the cost per partici-
N . pant would be about $50.Q@ per student. .’ . .
. i - - ) & . . ;
N ‘ i . ) ) N . (\ »
.. . 9. Conclusions 4nd Recommendations %
N

Many of thesp recommepdations coincide with those included
in the final report of the project.
, ‘ Fo .
r 1. Alfhough the project did not serve to directly influence
\ ) the number of youig women considering a science-related
‘ career, most of the young.women found it useful as
) career education and for future planning. On that
i basis, the evaluation team would like to see activity
: to implement this kind of program sponsored by the
. secondary‘scﬁool systems. « )
) 2. The role models appeared to be the most effective
i . component in this projectes An interesting comparison
- —may be that the less able group was more intefestg@ —
in the lifestyle of }he career women models. )

. "3. This program may be more effective with high ability \
young women already expressing an interest in science
careers. .

\ oo, - |
’ N 4. The final report concludes that encouraging science
s interest should start at a younger age before interest
§ \\\ ' patterns are crystallized, and this type of program

might be implemented earlier.

5. It pay avoid some of the écheduling problems wmot to
attempt a consecutive two hour period, but have a
regular class period.

6. A preference was expressed for all-female classes.

g \/\ . .

. 7. The materials package is complete and could be utilized
¢ at differen¥ high scfool grade levels either in its

-entirgty or in sigments.

8. The process or administrative problems encountered by
this project should be instructive to persons intending
to work directly with The public school system in a

¢ sustained program. The problems are described in dgtail
- . and without defensiveness in their final report.

o
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. -"Development of Educational Materials to Recruit
Women Into  Scientific Careers" .
Queens ough Cormunity<College, Bay51de,
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. Project Amount: $20,129
- Educational Level: Secondary -and Colleg°
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1. Proposed Project, P S , .

. [ 4

- . R

Multimedia packets (including- slid/s, written- materlals, ‘and
an audio cassette) were ,to be prepared on five 11v1ng women suientists,”
representing a range .of ages and, diverse field of expertise. The
paEkets were toggoncentrate on é&plaln;ng the research. work the women
‘are doing but would include a small addition of personaf’data. Each
. woman was to be personally‘unterv1ewed b@ the Project Director.

. %

For -evaluation, flve sedected educators in dltferent educa-
tional positiens would administer a questionnaire before and 1mmed1atéhy
after the use of the packets to measure their™\{mpact gmn the cognitive
and afféctive behav1or of s&udents reg&rdlng takeers in physical §
science. . , N

. IR . T

'

2. Igélemented Projegg/// .
- -

. L
.Six rather than five WQQEn were interviewed. Cassette tape,
‘slides, and written material were abstracted~from the interviews for
the package. ' _7 -

1

. I'd
Recruitment and samp™mg. Fpr the evaluation, two of the

five educators administering the-* erials volunteered and the re-
maining three were recruited. One of those volunteering was one of
the project staff of the Policy Studies career workshops, All but

large universicy.

The sample conslsted of 206 persons; 86 we
remaiﬁaer females. Nine females were alreaQy interested
career§ and were at the univeristy level.

. ' -
>
£l

)

3. GObstacles to Implementation

1]

No specific difficulties in conpletlng the package or
. administering the evaluation are ﬁeported

T

Aruitoxt provided by Eic:
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.o X & Projeet Personnel and Consultants .
P ‘The six women incorporated in the multimedia package come
L) .
eﬁ " from a variety of backgrounds: they represent astronomy: biophyJ&cs,
% engineering, nuclear physics, science and society and space-life

-~

-ERIC

Aruitoxt provided by Eic:

¢ience. All but one of the women have doctorate degrees. The
women represent white,,black and oriental ethnic backgrounds and a
variety of lifestyles. .
The collectioh»represents some of éhé top women in science
today, eaqp of whom have showm great accompiishments. The media
\ pagkage presents the,éxtraordinary woman who has succeeded, and
1fkely instills pride in being female. .None of the wowen, however,
wouza\ e easy for a yoqu high,schoolywoman to identify\ with.
: b
SN -
. 5, Primary,Ouanmes . v
. f-% < ! \ . ~a
: © a. Exﬁgrimental outcomes (internal evaluation). The final
’ réport shows+'no significant differgnce between either the pre- and

> -

pdsé—test data or the control andgéxperimental groups. It is unclear -

from the report wha, the coqprobuéréup was.

The evalltation team attempted to\éztain the raw data. The
o .ginal comparisons grouQed all-students together irrespective of
age, high school or sex. It was‘felt that.a different grouping of
the\sample mngc show strdn er)tfends. Further, 1t was felt that
a statistic otlter ‘than a t tgsg for means might be more appropriate
(e.g., a nbgpénamet;ic-s\, Stic, difference scores). Unfortunately,
the data were not available, and the final report did not contain
extensive information on the ifiternal evaluation

. .
~ . ‘' .b. Participant impact\ survey. No impact survey was sent to

the participants becaus§;the project director did not have the
nfmes of the students.

-
' 3

c. Site visit ‘conclusions. Because of the self-containeé\
fature of the package, it was felt that:a site visit would not

¢ ~\\\«produce‘§dditional information. ~ e
\’)T\ L. A ’
e ' Lt -
’ 6. Secondary Outcomes . e
A . . ’ AT
/ The evaluation team has no direct knowledge of secondary

= i&pacts: However, the package was used as part of another NSF-
T ztodsoreé"groject (Policy Studies in Education). It is possible -
at. the package influenced some &f the educators administering
the film. :

I

3 X _ N -

"4

.
< »




ERIC

Aruitoxt provided by Eic:

)
. . .
/ . \« 25
. 1. -Materials and Dissemination . -
A The instrument developed as an evaluation tool is the Moché

Student Opinion Questionnaire. The final report states that "Both
test-retest and even ddd reliability coefficients were generated.
Both concurrent and predictive validity wege generated." (p.4)
However, none of these dafa are reported. le the questionnaire -
has the advantage of being short, the ‘correct (desired) response to
some of the items is not immediately apparent (e.g., "Universities
generally offer the same proportion of science scholarships to males
and females" and "Science can be just as financially rewarding for
women as it is for men'"). . ’ .
{ - - R

The multimedia package contains three cassettes, a written
interview from each of the women, and from four to six slides on
each,woman. The written materials portray very. bright women, some -
of their life experiences and some about the work ‘they do. The
.tapes are of average quality* but the slides are very clear.

, The: distribution is being handled by the National Science
Teachers Association and the American Association of Physics Teachers.

Descriptions of the material have been published in the
Announcer (December 1974) and Science News (March 15, 1975), and
a paper was given at American Physics Association in January 1975.

8. Progiam Cost

LN

Twenty ‘packets were produced under the'grant. Judging
from the proposal budget, more -than half of the original cost was™
" ‘'for labor and travel, with the remainder for equipment. The exact ' -
price of distribufion for the packet has not been determined. It
seems likely that the cast will be approximatelv $20 to $30. Based
" on a one time only showing in an average classroom, the cost per
student for reuse would be about’$1.00.

. * X : o » #
9. Conclusions-and Recommendations ~

1. The project exceeded its contractual agreements (six

interviews rather than five) in the allotted time period.
The packet is transportable, convenient, inexpensive and

~ —
*The evalhatioq team played the cassettes goéd audio equip-
ment and still had some difficulty understanding all of the interviews.
’ L
- / N . . ’
) ~ . d
€] g
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of good technical quality (although‘tpe cassette,
requires a good quality deck for reproduction). }

The effectiveness of the package in changing attitudes -
cannot be assessed from the ign of the intermal Cos
evaluation and the data analjzzz.‘ :

| . .
The packet.would appear to be easily combined with
any other program, and agplicable-to a wide range
of age groups from junior high to reentry groups. ¢

. -

’

Dissemination activities have been conscientiously
conducted, although the current status of the copy-
right is not known by the evaluation team.

4

9
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D. '"Preparation of Ancillary“Materials for, and Formative
Evaluation of, a Film on Womep in Engineering"
Massachusetts Institute 'of Technology’
Cambridge, bbss?chusetts 02139~ . .
Project Director:' John T. Fitth, Center for Advanced * -
.Engineering Study ' ‘ . 4{
Project Amount: $35,919 "
Educational Level: Secondary and College

S

‘1. Proposed Project R

The Center for Advanced Engineering Study at MIT has completed
the first version of a film (''Women in .Engineering"), which is designed
to motivate young women in high school and the early years of college
to consider careers in engineering. Produced in cinema verite style, -
it presents'éngineering students and professional woten engineers in
- school, at work, and at homg. Showing these women in discussion
groups, in the classroom, and on the job,,.it was hoped, would pro-
vide an understanding of engineering, dispel some of the myths and
stereotypes surrounding engineering, and provide female role models.
NSF funds were to be used for the preparation of guides for students
and educators, for a formative evaluation of the effectiveness of
the film and the ancillary materials, and for modifications of the
materials based on the findings of ‘the evaluation.

7" An important component, of‘the'&orﬁ was to be a Ewo—stage
evaluation of the proposed materials. Two major purposes of the-
evaluation work were to be: (l§:tq provide feedback ta. the film-
makers and writers that will facilitate and strengthen the develop-
ment of the proposed materials; and (2) to document the effectiveness
of the materials when used in a variety of settings.

A number of questions have been posed to serve as a framework

for the evaluation study: \

1. To what extent does participation in®the proposed project
broaden students' understanding of the field of
engineering~-in terms of its function in soclety and
the range of career opportunities? . . :

What impact does the film?QChe ancillary materials,
and related classroom discussions have on students'
attitudes and concerns beth toward engineering as a
career and toward the role of profés§ional women

engineers, in particular?

Do students develop a clearer understanding of, the/
the skills and interests needed to enter the field?

C
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developed and pre-tested.

N [ - -

I
4. Are students bettegﬁéﬁﬂe to analyze their own abilities.
and interests in relation to pursuing a career iff’ 3
engineering as a result of having participated in this:
program? Do they demonstrate a clearer understanding
of how they might pursue their interests in this field?

To address these questions, MIT planned to employ several com- -
plementary clinical and survey techniques to gather relevant data.
Interviews with students and teachers were to be conducted using a
semi-structured format and open-ended questions. Classrodm observa-
tions were also planned. Data collected by these methods were to
be used to illuminate quantitative findings gathered by maans Of v
written questionnaires. The questionnaires were to be primarily
multiple (forced) choice in format, although they would also in-
clude a number of open-ended questions. In the first stage, trial
versions of the film, student leaflet and educator's handbook would
be tested locally in a small sample f classrooms (approximately v
five). During this period the evaluation instruments were to be
A questionnaire was to be administered
to students in each of the classrooms; several students ‘in each

,classroom and their teachers were to be interviewed; and classroom

OBSeryations would be made during the viewing and discussion periods.

-

2. Implemented Proiect , . .t

. One goal was added to the ewaluation goals.
was "what are teachers' and students' evaluation of the materials
in teriis of its strengths and weaknesses?" (p. 3 final report).

The added goal .

[ 3

Although the exact sample to be used in the evaluation was not

‘ specified in the proposal, the experimental sample was comprised of

106 students from seven skhools; ‘16 percent of these were male and .

84 percent were female. About 20 pergent were- minority persons.

They were in eithér tenth, eleventh 4r twelfth grades (3.5 percent,

13.2 percent and 62.3 percent respectively).’ Seven teachers were

also included. The comparison group contained 109 students from

differént ools of approximately the Same sociokconomic mix; 12

percent of "the sample were male and 88 pgfcenf—were fémale.
Both groups received the evaluation instrument a single time,

e.8., 8 pre-post film.exposure comparison was not considered appro-

priate for a short time period. ) . ' ©
The e?aluation instrument was an opinion duestionnaire designed

to assess the students interest in engineering, their understanding of

the field requirements, their images of male and female engineers, N

-reactions to women combining career/family roles, and their evaluation

-~

of the materials. 1In addition, semistructured interviews were given

-,

Pl
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to the entire sample of teachers on an individual basis and a ‘sub-
sample of stydents in small groups. The inferviews wefg‘designed to
obtain in-depth opinions ab&ut the infofmation preseeted in the film
and booklet, as well as_the material itself.

Recruitdent and sampling. The final reporf on the evaluation
indicates that ‘several schools in the area declined to participate
for reasons of conflicts in scheduling, reservations about the
""controvetsial' nature of the subject, and the single sex orientation
of the film. Nonetheless, the ptroject personnel wéte able to obtain
an adequate number of subjects across grade level who were predomi-
nantly college bound. The "recruitment" was done by working with

school aninistrators and teachers rather than contacting the students
individually. ‘ N

pa

3. Obstacles

, . No obstacles to conducting the evaluation have been reported
other than those relating to obtaining the agreement of the schools

to participate, ’
. [

]

] .
4. Project Personnel and Consultants - ! .

-Since the "Project” is a media product, the attitudes and per-
sonalities of the project persounnel are only important as conveyed in
the material. A more relevant area of concern is the personalities

‘of .the people portrayed in the film and booklet. The film has been

reqhesteﬁ and not yet freceived. Therefore né judgments about its
role models can be ma@e. In the bockl&t, Choosing a Career Woman's
Work: Engineering, intervieys with three of the persons portrayed

are given. One‘is currently at MIT assa ’'student, one a middle-aged
woman, and one a younger woman. The three have different lifestyles
(one single, one a single/parent, one a married/parent), three dif-
ferent stages of professional development, and three different types
of engineering. The role models come acrgss as very positive about
their lives in the bookiet. )

-
- \

5. Primary OQutcomes

’ ’ ?
.o

\ ] . : .

a. Experimental outcomes (1nterna;teva1uat10n). The final
report contains a complete description of the formative and impact
evaluations and,procedures.

v

" One of the prigary'outcomes was that after seeing the film,
significantly more students were now undecided about engineering as
a carger (27.4 percent vs. 10.4 percent) and a significantly larger
percentage (51.9 percent vs. 28.3 percent) said that they were not .
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interested in the field. It should be noted Ehaq students ‘answered
the questions about how they felt prior to seeing the film at the.
same time’'they gnswered the questions ab8ut how they felt after
seeing the film. The film apparently confirmed -questions concerning
the -unsuitability of engineering for them, but made it an intgresting
consideration for others.. Interestingly, a larger percentaf¥c (6.6
vs. 1.9 percent) reported not "thinking abowt'" a career after seeing
the film. The percentage reporting that they had decided to become
an engineer was identical both before and after the ‘ftlm (.9 percent).
. . ; !
N The report states that the most intené?ée discussions among
students and teachers '"related to this dual role and quesiions. of

. how to and whether to juggle a career--any career--with a family and

home 1life" (p. 12). Young women appear to be more interested in how
careers can fit into their lives, rather than the content of any |
particular occupational area. Interestingly, although 81 percent
thought “engineering was appropriate for a woman, only 55 percent
thought combining a family and a career was a good idef-for a woman.

Another outcome was that significantly more twelfth graders
checked that the film was not related to their:interest. This was
interpreted to mean -.that most seniors had already decided what they
would be doing for the next few years. The report ‘concliidad, then,
that #he film was more appropriate for earlier secondary jears.

. .

The outcomes of the comparison between the control and the

experimental group were:

N' i .
~ %

Significantly more of the comparisSB grodp were
definitely not interested in engineering and more
in the‘experimental group were undecided. *
Signif;cantly fewer of the students in the experimental
group checked that male engineers worked with heavy
machinery, while more of the experimerftal group checked
that male and female engineers were creative.
There were no significant differfs in students feelings
as to whether engineering was gppropriate for women as a
career, but more students ;B)the experimental group felt
that the problems- they encduntered might be solved.

. ' -
In open-ended questionsithe students in the experimental
group listed engineers as needing ¢reativity, problem
solving skills, and_sciences, while the comparison
group listed-working with machines {or their hands) and
general'intelligénce, and the experimental group appeared
to be'more accurate in lisEin&»the necessary preparatory
courses to be an engineer. ’ )

\) !
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e formative evaluation and interyiews suggested several Aﬁ//

other thindw, First, the report states that there was considerable
interest in the lifestyle of the career woman. Howevef, the most
interesting part of the film was the content of the engineer's job
and the most frequent criticism was a desire for more factual infor-
mation about what engineers do. Suggestions also inc¢luded shortening
the student booklet. ' .

b. Participant impact survev. Because of problems due to
privacy consideratigns, the project personnel do not have the names
of many of the project participants. The participant impact survey
will be sent directly to the schools with a request that they distribute
the form. The results will be included in the fall report.

c. Site visit conclusions. Because the project was a media
product, not significantly influenced by personalities of the project
staff, no site visit was made. « Although the evaluation team recog-
nizes that the personalities of the persons leading.the discussions
(teachers) may influence the pursuant attitudes,‘it was felt that
this influence could not be adequately agsessed ynder the conditions -
of the evaluyation. | s P

g

6. Secondary Qutcomes . ) T

No secondary impacts are reported. "It is possible that the’ o
existence of the project impacted some of the secondary school
teachers as well as the MIT faculty working with it.

L]

7. Materials akd Dissemination N % .
= S :

The final report includes a feaéhers guide, a booklet entitled
Choosing a Career Woman's Work: Engineering and the film entitled

Woman's Work: Engineering. The 25 prints of the film have been turned
over to the MIT Educational Councils and is currently listed in the’ .,
1976~77 catalogue. The film has already begun drawing orders. The
film was also transferred to quadraplex videotape for distribution to. .
television. Requests for* the film have been made 'by individual public
broadcast stations and it has been reviewed by one educational tele-

vision network\ MIT also is negotiating with Education Develdpment

Center, Inc. which has experience in distribution to more than 60,000
school systems, fo distribute the film and accompanying program materials.*

*

.

8. Program Cost

The budget to the National Science Foundation states that $21,000

was spent to finish the film, about $9,500 for construction of the

<™
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auxiliary. materjd®s, $2,000 for the film prints and $3,500 for the-
evaluation. 'The cost ‘to reuse the film is currently listed in the
MIT catalogue as $245 for purchase,, $25 for rental. The.teachers

manual (16 p.) and the student handbook (20 p.) would be $25 + $36

copying expenses or about $2 a person to reuse the film package _in
an average class of 35 students.

¢

9. " Conclusions and Recommendations ,
. - bd

‘Several conclusions may be ‘made from the available data. .

1. The- film and. booklet offered some concrete information
about the field of engineerlng, and the requirements for
entry.

2.‘ The film ande Goklet encourage some awareness of women
in nontraditional careers, e.g., it pfovided a means
to explore the problems and rewards of women 1n pro-

¢ fessional jobs.

3. The dissemination activities inccrporated in this project
are excellent, and may be used as a model foother pro-
jects, although-it is sifpler to disseminate media packages,
as opposed to a more complex program. N :

4

4, Recognizing the extremely small amount of'money allocated
to the internal project evaluation, the evaluation team
feelg that development Gf a more standardized measurement
ins ent by NSF would be €specially usgeful; e.g., %
alth the approach -of congruent validity usep ap
this study (use of dltferent instruments conceptually
related to arrive at a conclusion) provldes a basis-
only for a more gedﬁ;al interpretation of results,
Further, although the use of the comparison group is
good, the linking of "before I saw the film" and "after®
I sdw the film'" .likely confounded the ‘results. The report
_of the evaluation, howevea is detailed and complete.

’ . .

5. The evaluagfﬁg team would prefer to see a gregter number
of males irlcluded in the evaluation of such projects, so
the differences could be conclusively analyzed. Specifically,
although males were included in both the experidmatal and

“control groups, no differences by sex are.reported. ’ It is
assumed that either ) no differences Were present, (b) the
differences were not analyzed or (¢) the number of males in
the sample was too smayl to reliably show any difference.

? ° " : . 4
7

J v
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e for eleventh

graders and tenth’graders of high ‘ability. They can be
oo s . .
easily adapted for a single class period in any subjects .
related to engineering or career education. Since the ~
impression made on males by the film were not discussed, -
the film might be most appropriate for career education ’
classes, rather than science or math/;lasses. L,
. . ~J . - <
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E. "Increasing Wom¢n in the Sciences Through an Experimental
Mathematics Project"
University of Missouri, Kansas City (UMKC)
Principal Investigator: Dr.*Carolyn MacDonald
Project Amount: $27,664
Educational Level: College
Project No.:- GY 11326

..

1. Proposed Proj ct

‘ﬁ/“”’ Thirty fres \WOmen entering UMKC in the fall of 1974 were
‘to be selected for participation in a project designed to increase

the number of women in the sciences by reinforcing their mathematical
skills. Students were to be selected for their potential ability to
study succesgfully in the sciences. Selection would be on the bas%g//’

.of nationally standardized test scores. The group was to begdivide

into subgroups of those who expressed -an ‘interest in science and
those who did not. All 30 students were to receive a specially de-~
signed mathematics course exclusively for women, with individualized
and group counseling, personal assistance and tutoring, lectures,
seminars, and field trips. Comparisons were to be made between the
science~oriented and nonscience-oriented women on measures of aghieve~-
ment and satisfaction. Pre- and post-test measures.of attitude were
proposed. As asmeasure of project effectiveness the performance of
the participants would be compared with students in other introductory -
th classes. The experimental group of 30 was to be compared with
11 students enrolled in Fundamentals of Math classes and also with

women only along the lines of academic pérfdrmaﬁce, professed interest

'in science, and attitudinal changes during®the course of the year.

As a measure of the effectiveness of the special course ‘content ard

format separated from the effectiveness of the ceacher, a follow-up

study was proposed of students who were enrolled during 1972-73 and

1973-74 in standard sections taught by the instructor for the experi-

mental course. ’ : o
.

It was anticipated that the experimental broject“ééuld provide
information on which methods are most effective in the «lassroom and
counseling situation and, if successful, would serve as a model for ,
other college projects designed to encourage 'ablé young women to plan
academic programs in science areas.

2. Img;gmenaéd Project . ) - ) .
T g .

The p;oject was conducted as planned except for the ualifiz
cations and charagteristics of the subject group, for which certain
proposed measures were not recorded or analyzed. Lost in .the design
was the dichotomf;Ztion of science-oriented and nonscience-oriented \\\
attributes, on which both achievement and satisfaction measures were

~

\ ey :
. [} )
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to be reported. With 52 percent of the subjects reporting an interest
in a science major (8 percent physical science, 44 percent biological
sclences) on an initial él;ssroom questionnaire, there appeared to be
every opportunity to capture these data. Other discrepancies centered
on the iInclusion of several women students who did not demonstrate
potential ability in the sciences. There Were compelling circum-
stantial reasons for allowing these exceptions and in each case the

" exceptions biased findings against the experimental hypothesis, in-
creasing the significance of the results, ) ]

. a. Identifidation of participants. Thirty-two women students
were enrolled in the first semester of the course. Th¥se were identi-
fied in the following manner. During the summer, the project director
. and a student assistant revieyed the applications, high_School tran-
scripts, and test scores of alY’women admitted as freshmen for fall,
1974. Possible participants were selected from those students who

seemed to have potential ability for study in science, but who generally

did not have strong mathematics backgrounds. The program was presented
to them individually by the student assistant during the” Zcademic

adviding s ten of the freshmen orientation program. Each was given
a brief wfitten description of the program. All but one of the stu-

dents whelse schedules premitted enrollment elected to partichpate.

Approximately 60 percent of the participants were selected in this (//

manner. Twenty percent of the students were identified by academic ‘
advisors as advanced standing students who would benefit from ‘'special
attention and assistance in mathematics. The remaining 20 percent

were students who registered for the course due to an error .at regis-
tration. Because their needs and problems were in many ways similar

to the specially identified students, they were allowed to’remain in
the course. .

v

The clgss composition for the first semester was therefore
rather heterogéneous. The largest group, slightly over one-half of
the students, were freshmen entering/UMKC directly from high school.
The remainder were divided\;pong thg sophomote, junior, and sernior
classes, and included transfer studénts as well as women who had .
returned to school after. an absence of from one to 20 years. Ages-

, ranged from 17 to 39 years, with about half of the students being

‘\l2~gr under and one-fifth being over 30. Approximately half of the
students prressed an interest in a scienge major.

b. The course. The §6urs€ was specially developed for the !
project, but was offered as an experimental section of the existing
introductory two-semester mathematics course, Fundamentals of Mathe-
matics 110-120. The first semester is the equivalent of college
algebra and the second .semester is the equivalent of trigonometry
and analytic geometry. The fouxse coptent of the experimental and
regular classes are similar, but with different emphases. The ex-
perimental course emphasizes basic skills and applications, while
the regular course emphasizes theory and stfucture.

~

1Y
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» Several important dikferences between the first semester of
the experimental sectien and the other sections are summarized below.
1. There were different instructors.
2. The experimental section consisted of 32 women students.
The other sections, averaged about twice that size®and
consisted of approx tely one half men.
, -
3. The course content was similar, but with different emphases.
The experimental course emphasized basic skills and ap-
plications. ;

4. The experimental section hég a daily group tutoring session,
openr only to members of the class. The other sections uszd
. tutoring sessions open to all students enrolled in the
“various sections.

5. The experimental sectign had occasional counseling sessions
and guest lectures, which were not available to the other
sections.

6. The student§\in the experimental section were specially
selected and‘were aware that they had ‘been invited to
participate in a special program whose gdals were to help .
women students acquire basic skills in mathematics and
to open their career options. -

The course was team-tau by Dr. MacDonald, the project direc-
tor, and Ms. Barbara Currier, a’doctoral student in mathema®¥ics. - Both
instructors attended the daily class sessions, alternating instruction
in three-week blocks. The regular class meetings were preceded by an
optional one-hour group-tutorings@ssion staffed by an undergraduate
student. The instructors often helped at this tdtoring session and
were also available to students who needed individual assistance and
encouragement. There were occasional counseling sessions and guest »
lectures. The class had 15-minute open book quizzes weekly and
regular ocne-hour exaims every three weeks.”

There were four class periods devoted entirely to supple-
mental activities ¢ring the fall semester and one class period during
spring. These sessions consisted of talks from visiting women who ¢
discussed subjects relating to mathematics, counseling and adm}nis-
trative services, and career choices. The class also visited fhe
UMKC computer center. = J

% ! 2
c._Special environment/materials. No special facilities
.were required fotr the delivery of the experimental mathematics course.
Noon hour help sessions were neld in a roomy laboratory: adjacent to
the regular classroom. The laboratory was furnished with tables that
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- seat four to six students. The sessions took on both social and

aisdemic aspects with some of the ‘'students bringitig their lunches r,.lf"\
an /

eating and visiting together as well a$ studyin thematics.
The instructors shared an office across the hall from the tutoring’
room., An undergraduate mathematic ajor tutored daily and one or
other of the instructors was avai¥Ble to give additional.assistance.

A special text was used*for the experimental group that is more prac-

~

tical and problem-oriented than was the existing text. *
o ) £ -
3. Obstacles to Implementation , . N o

]
’

There were no major dbstacles to the implementation of the
Plan. Some of the proposed project principals and consultants did
not perform on the project, and some of the proposed measures were
lost. However, nothing detrimental to the active condlict of thgf -
project‘was d;scovered. ’ , ’ 7

Neither the Mathematics DepértmEnt nor the UMKC institution
has been especially cooperative, but neither did they impede the
project. The project director was not permitted, however, to' gather
longitudinal (seguential) course data from student record, files, in-
formation that could have been secured within privacy restruction ¢

" regulations.

L
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4. Project Personnel ) ? . ¥ . \

The project director, Dr. Carolyn MacDonald, is an- assistagt-
professor of mathematics and Physical sciences. Dr. MacDonald has

-4

a B.A. and M.A. in mathematics, an M.A. in physics, a Ph.D, in - »

" Chemistry from Brown University. Her teaching experience at UMKC has

been in both yathematics and physical science, in which she teadhes
an extensive/ survey course. She taught the existing Fundamentals of
Math coursé for two years pridr to the experimental] semester. Dr.
often visited their parents at school. Dr. MacDonald's students thus
had an opportumity to see her occasionally’in_her faq‘}y role.

é MacDonald's husband also teaches at UMKC and''their two-young childgen‘

Other pzoposed project perSonnel were not intimately conpcerned
with the project. The teaching assistant position was filled b¥PMs.
Barbara Currier (now Dr. Gurrier) who was completing her doctoral
studies atgrhe time. ' Although Dr. MacDonald had-much. more classroom
experience, both inétrugtdrs were competent to teach the experimental
class from the viewpoints of both content/substigce and sensitivity to
the special problems of many women.¢ The instructors complemented each
other well. Ms® Curriér .is yowpg, newly married, somewhat more re-
served than Dr. MacDopald but equally attractive personally.

1Y
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* 5. Primary Outcomes
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a. Experimental outcomes.

Math Grades--Math grades were significantly higher for women

in the experimental class than for either women or men in the control .

*(standard) classes, However, the distribution of grades was inter-
esting: 53 percent of the women in the experimental group received

A, as did 25 percent of the nonparticipants (28 percent women, 21 per-
cent men). However, slightly more women in the experimental group
received D's. ' . e

Exp. Women " Control (Wopten) Control (Men) _Total

N=32 : N=342 ' N=345 N=687

A o 53.1 28.4 . 20.9 24,6

B 25.0 19.0 (// 15.7 17.3

c 6.3 12.0 17.1 14.6

«D 9.4 8.5 6.1 7.3
F 3.1 7.0 - 9.0 . 8.0

W 3.1 22,2 26.7 24.5

I ) " 1.5 3.8 2.6

oy " -

| ,|Percent Distribution of Grades
g
It is 80 fﬁferesting to note that university wide slightly
more women than men (375 to 345) signed up for the math class, the
women's grades in general were slightly higher than the men's and"
there were fewep women withdrawals.

Complicating the analysis is the lack of backgrouqd data on
participants and &ontrol groups relating to their high school GPA's

" and standardized test scores. Over 50 percent of the women partici-

pants anticipated careers in s¢ience, whereas only 34 percent of the
nonparticipants intended to major in science-related areas. Addition-
ally, the experiment included the simultaneous manipulation of several

“variables including all female classes, smaller éiasses, team teaching

and content changes so that it is difficult to select which of these
contributed .most tB the apparent sugcess of the project. Further,
different tests were used to assess student grades. This problem was
somewhat ameliorated by the project director's xecent and current
experience with students in standard math SeleC§§Pns. Spring quarter
grade comparisons also show stronger grades for the @&xperimental
class as well as higher grades in general for femaies.

Subsequent Courses-~Compared with 1972 and 1973 control group
data, gignificantly more participant women chose a subsequent math
course than did others. Even more impressive are the—figures when <

- comparing women control group members. Unfortunately the 1974 data

were not available for this comparison with a more reéent student
COhOI't. - - ‘

\

TS




~

Exp. (Fall 1974) Fall 1973 Fall 1973
Women Men Total Women Men Total
- 37.5 . 12.1 33.3 24.4 2.6 24,0 10.9

Agzitudes--Questionnaires relating to student attitude and
background were distributed during the first month of the class.
During the last week of the fall semester a second questiéhnaire
asking for attitudes and assessments of the course was distributed:

.. No attempt was made to relate individual before-after responses or to -
relate baseline attributes to either ‘attitudes or achievement. Stu-
dents in the control groups also completed the questionnaires. In
the experimental section, only one-fifth as many students reported
spending only zero to three hours of study outside of class, while
four times as many students reported spending 12 hours or more. Almost

"twice as many Students in the experimental section expected their course
grade to be much better than most of their previous math grades and
reported that their understanding of mathematics was much better and
their interest in mathematics was much higher than before they enrolled
in Math 110. Three times as many students in the experimental section
said that they would recommend that friends take Math 110. Almost

half again as many students plan to continue with a second semester

of ‘mathematics. In the experimental section 72.0C percent in contrast
with only 8.5 percent of the other students felt that the teXtbook

was mfch better than most textbooks. Although almost all students
were generally well-satisfied with their instructors, the ratings
were higher in the experimental group, with 84.0 percent giving

the instructor an overall rating of excellent and 12.0 percent good,
while id the regular sections the composite ratings .of all the other
instructors were 47.7 percent excellent and 40.1 percent good. No
questionnaires were administered during the second semester of the
project. | ¢ ’

Career Plans (College Major)--The experiment did not provide
for?collecting relative information cn career choices of participants
and nonparticipants. On an informal basis the project director had
information and reported on three special cases of students either
electing scientific careers as a result of their exposure or opting
for a more aspiring position within a profésééon.

¢ 1

b, Participant impact survey. A total of 37 impact question-
nairesfwere sent to participants of tHe University of Missouri's ex-
perimegtal pi;éram.l Eighteen (49 percent) were returned completed.
. OFfth

18 participants returning the impact questionnaire,

. 13 (72 percent) were taking a math or science course; two participants
(11 percent) were taking the course as a result of the program, while
the othér 1l participants (61 percent) indicated they would have taken
the course whether‘}hey had participated in the program or not.

p
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-Eleven of the 18 respondents (61 percent) indicated they had
chosen a career in math or science. Four of these 11 respondents
(36 percent) Statini\zhey had chosen a math or science career in-
dicated their careerchoice was a resylt of the program; while the
remainéﬁg seven would have chosen such a career with or without their
experiénce in the experimental program.

0f the 18 respondents, 14 (73 percedt) experienced no change
in career plans. as a result of the program, however, four (22 percent)
of the participants changed their careeirp?hns in favor of math or

~tlr
A
Shayg

science as a result of the project.

The positive aspects of the program according to the partici-
pants were“the small class size, individual attention and personal
atmosphere (39 percent); a new understanding and confidence in her
"abilities in math (39 percent); the insetuction and textbooks (39
percent); and the information) ‘encouragement and support in nontra-
ditional career fields (33 percentz. Among the less frequent commefits
were "I did npt feel I had to compete with males," "First and foremost
—Dr. MacDonald and her 'can do' attitude," and "The best and most
unique course I ever had." '

Responses on the less influential aspects of the program in-
cluded comments that it was not a realistic situation with only fe-
males in the class (17 percent); the program did hot have a good text
(11 percent); the class should have been more similar in their math
backgrounds--course moved too fast or too slow (11 percent); and the

~10st frequently cited was "none" (33 percent). Among other comments
were "A lot of work and class everyday, but it was worth the time and
effort,”" and "As a history major I resented having to take math. I
Just took the GRE and could do little of the math section which pproved -
what I thought--I got a *B' in this math class, but did not learn
anything that I retained--or that will ber of use to me in my career."

€. Site visit. The University of Missouri at Kansas Ci%y is

the site of a private university that had been unsuccessful and was
recently taken over by the University of Missouri in order to serve
the high population of students seeking state supported higher educa-
tion in the urban area. The school is predominantly attended by local
city students and is attempting to hold to high academic standards in
Wn area where many students from the local school system are not
especially well prepared for university study. For exanmple, Missouri
does not require any high school mathematics as a prerequisite for
graduation. The UMKC does not therefore require mathematics pre-
requiéites for entry but it is not possible to graduate from UMKC
without either a foreign language (in which many of their students
have no interest) or college level mathematics. The mathematics
department doés not seem especially interested however in offering
the remedMal math cqurses necessary for students to qualify for
college level mathematics study. This is apparently a transition
period for the University during which time it has to come to terms

»
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with faculty needs to teach advanced classes and student needs to
compensate for their pre—-college deficiencies.

N . . . .
At the time of the site vigit in fall of 1975, both semesters
of the experimental mathematics section had been completed, and the
final report for the project was in preparation. We were fortunate,
therefore, to be able to meet with the project director, her teaching
assisfant (vha had a principal role in implementing project goals)
and one of the two unmdergraduate mathematics students who tutored
the participants. The evaluators also met and interviewed ten of
the .women who had been in one or hoth semesters of the course.
Meetings were held in the laboratory room where students came for
the tutoring sessions and in Dr. MagDonald's officex The meetings
were with single students and with two or three at «a timge. Dr.
MacDonald and Ms. Currier were present only-for the introductions.

The women (who came to the Session) were uniformly positive
about the program and about the instructors, some almost to an extreme.
Women who had been out of school for a while were the most enthusi-
astic about the program. When the evaluation team tried to probe the
reasons for .their positive attitudes in order’ to discriminate between
the 8oals of self-confidence and improved mathematical learning, it
became clear that in spite of the moral support, encouragement, and
pleasant social aspects of the informal -supportive all-female classes,
students felt that ‘the most direct: benefits were increased learning
in mathematics with about equal emphasis on concepts and skills.

They seemed to feel that the supportive nature of the class was a
mechanism for them to acquire those concepts and skills, but their
satisfaction appeared to be with their performance in an area in
which they had had little or no success 'in the past.

The evaluators met and spoke with the head of the Mathe-
matics Department to determine the impact of theN§F-funded project
on the institution. Reactions of the department toward the accom-
plishments of the experimental section$ varied from apathetic to
hostile, although it was acknowledged that the text used in the
class will become standard and that "apparently" the partigipants
did quite well and m went on into calculus than would have been
expected: to wi t the program. Even though participants covered
more material than did the standard sections,. the department viewed
‘the class as '"remedial" and was not supportive of continuing the
program,’ ’

Y 1

6. Secondary Outcomes

-

As reported above, no institutional impacts from project ac-
complishments are anticipated at the départment level, at least in
the ghort term. A request from the project director to apply for
. outside funds to teach a Special class for older students was denied.
It is possible, however, for delayed *impacts tdb occur as the insti-
tution gets more pressure to become résponsive to student heeds.
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The ten students interviewed were questioned as to parent-
peer-s8ibling attitudes toward wemen in rathematics and women in
science. Thefonly impacts reported were from the four women in the.
group who were mothers of children old enough to comprehend the situ-
ation. They reported that their experience was somewhat 1nsp1rat10nal
to their daugnters and educational for their sons. One woman spoke of
helping her 'chauvinist" teenage son with his trigonometry homework
as one of the rewards of the project.

7. Materials and Dissemination

v e

A.standard text was used in both courses. The text, however, |
was new to the institution and is likely to be used in all sections.

The project was discussed at several mathematics meetings.
Ms. Currier spoke at the annual meeting of the Missouri Section of
the Mathematical Association of America. Dr. MacDonald appeared on
a panel at the Association for Women in Mathematics national meeting
and spoke at the Tulsa meeting of the National Council of Teachers 7 ,
of Mathematics. During the winter she discussed the project at a .
symposium oh Women and Mathematics at the national meeting of the
American Associdtion for the Advancemﬁyt of Science. : ‘

There ware several newspaper articles written about the course /
and Dr. MacDonald in the UMKC newspaper and the Kansas‘City newspaper. :
Dr. MacDonald was the guest on a local television show and radio !
show, where she discussed women and mathematics and employment patterns -
of women. She also was guest lecturer at a workshop at tho Univetsity -
of Southern Missighippi and appeared there as a guest on. a television ‘
show. An article of Ms magazine on problems often encountered by
women in the study of mathematics references Dr. MacDonald's ‘work.
Her "frequent appearances in math colloquium, have also given w1despread
publicity to the NSF project. - '

Ms. Currier is now a mathematics-instructor at Rockhurst .
. . k4 .
College. Her involvement in the project was considered as a strong
positive factor in their selection of her over other candidates.

-

- . -

8. Project Cost

y . a

The projeﬁt was funded for $27,664. Funds were to cover .

" instructors, tutors, supplemental materials, travel, and honoraria

R >
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- for guest lectures. With a total of 54 students (32 students fall

Semester, 22 students spring semester) the cost per participant was
$512.30. This figure includes administrative expenses, and cost of

‘preparation, as well as implementation costs. Deducting the $8,830

budget item for indiregt costs, the cost per participant calculates
to $348.78. The estimated cost to replicate at the same instifution
on a nonoverheaded basis would be approximately $250 per parfé?ipant.
This figure does not include questionnaire and achievement score
analysis. The cost to modify, replicate, and analyze at another
institution would probably be close to the $350 per participant cost
computed for UMKC, .

9. ' Conclusions and Recommendations N '

1. There were several factors that were’simultaneously ma-
nipulated with the experimental group that complicate
the analysis of the contribution of any one of these
e factors. The course was team taught to all women, used
a special text; provided tutoring sessions, had a smaller
enrollment, and finally different examinations (content
and format) than the controd groups. The only valid
measure to report is the percentage of women who elected
additional math classes and_went on into calculus. Un-
fortunately comparative infdérmation is not complete on ,
. this measute and the institution would: not release grades
‘ in calculus, ' T

“ From informal meghanisms it can be reported that
- the percentage. of wamen choosing subsequent math courses
. was higher than the control group, and compared to pre-
.. vious years was significantly higher than either men ot
women in standard sections,

- N LM

2. The success of the class can be reported in ‘terms of. the
attitudes of participants towards. themselves and. towards
mathematics and science. A total of 61- percent of, the
postcard respondents indicated they were still planning
on a.career in science (approximately one-half the class
had started with-that goal). Cansidering normal science
attrition rates, that percentagé is impressive, Seventy-
two percent of 'the respondents translated career goals
into behavioral measures (additional classes). However,

. no baseline data for comparing control and experimental

' group on aptitudes and skills.as measured by grade point

averages or standardized tests were reported.

The comparison of the impact of the course on
s¢ience-oriented and nonscience<oriented women went
uﬂreported, and aggregate reports on percentages did
not permit the examination of this pheriomenon.,

RN
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The general enthusiasm and acceptance of pafticipan{s,

N

tutors, and instructors indicates that the program

the older woman) and the supportive nature of the en-
vironment as)permitted by the small pupil teacher
ratio. The project can be rated as successful'in spite
of the paucity of valid statistical data.

It is difficult to sort out the most effective

elements, Obvibusly some of the factors that contributed
to participant satisfaction cannot be used routinely in
math classes. It would be impractical to have all (’
classes of men or women students only and few schools
can afford to cut normal class size in half and at the
same time assign two instructors and a. tutor to each
class. However, the supportive, can-do, atmosphere

can be replicated on an extensive basis at no cost to
the institutions. Until, that time the lower teacher

to student ratio and the speecial emphasis on helping
women to reach their owp levels of competence through
elective all-female classes appears to be a helpful

. situation.
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F. "New Opportunities for Women Chemists: Recovering Lost Skills"
Rosemont College, Rosemont, Pennsylvania °
Project Dirdctor: Suzanne P. Varimbi
Project Amount: $34,043 (2 years) ! ‘.
Educational Level: Post-Baccalaureate ’ .

1. Proposed Project
T 1
The purpose of the proposed project was to (a) identify,
locate, and invite the participation of women college graduates of
the years betweén 1959 and 1968 whose majge<slbject was chemistry
but who had not worked as chemists since their graduation and would
consider full-time employment if their knowledge and skills could be
bfought up to date; (b) offer a year of intensive contemporary
laboratory work, supplemented by adequate review and updating in
chemical principles in a lecture and seminar setting; (c) provide a
working internship in an individual laboratory; and d) offer career /
guidance and placement with suitable employers upon /successful com-
pPletion of the trgining.

»

ad -

The project was to be evaluated in terms- of (a) the pamtici-
pant's satisfaction with the training program, (b) the success of
the program in placing participants with chemical industries, .and
(c) the satisfaction of employers with the participant's training as
demonstrated by her.performance after a period of employment. The
project was funded by NSF for $34,043 with approximately $11,000
additional of matching funds, $7,400 of which came from industry in
the form of consultant services and visiping lecturers,

2. Implemented Project ° ‘ . | .

The _program was carried out as originally proposed, and
congisted o} self-paced ri&iew of basic concepts plus one unit
course at the advanced'undergraduate level plus a weekly seminar,
The seminar included lectures by industrial personnel and discugstens
with Rosemont faculty concerning>™he review of basic concepts. Sofe
general information regarding job opportunities and empl expecta-
tions was provided in the seminar. These were followed :iagpecial' .
lectures on substantive work-relateéd- activities by the industrial
speakers plus two site visits to nearby industrial laboratories.
Participants were recruited via news. releases, paid advertisements

in local newspapers, posters that were displayed in-nearby shopping
centers and by spot dio announcements. Tuition costs were borne

by the students. It nad been anticipated that some of the area -
companies.would offer financial assistance in the form of scholarships
to the students, but the companies elected to make their assistance
available in other forms, e.g., consultants, internships. The other
deviation was a procedugal change. The six-week paid internship

L]
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-program scheduled to begin mid%year was rescheduled fbr the summer
months atisgg;;equéaé of the participants who felt (1) it would be
. moregonvenlent for them at that time and (2) they would feel better
prepgred after a full year in the program. :

»
~

3, Obstacles to Implementation

The only problems facing the project director regarding
implementation of the program was the difficulty encpunteréd in
‘recruiting the women already identified to be 1lik ly candidates for
the program. Of the women "identified (in terms of their educaticn
. and articulated-interest) only 12 started théprogram during its
two years, and 1l completed the course. Project directors seemed
to think tuition costs were the primary reason for the low participa-
tion rate, and began making vigorous efforts.to get additional fund-
ing for tuition scholarships from foundations and from industry.

.

4, | ' | i

Project Personnel . .

Project‘;;%sonnel were as proposed. Dsx. Varimbi, the pro-
Jeet director, joined the Rosemont College faculty in 1965 and has
been in charge of the advanced laboratory program in chemistry for
the last three years. She is academic advisor for the junior and
senilor chemistry majors. She is also a young homemaker and mother
and is approximately the same agé as many of her returnjing students.
The chairperson of the Chemistry Department is’ Sister Mary Leo Bryan ’
(Ph.D.) who has been at ﬁgsemont for nearly 20 yéars, the last six
as department chairwoman:” She has a history of pursuing and receiving
graats for innovative chemistry teaching and appears to provide a
very well-balanced mixture of humane and concerned cleric with an
Hccomplished and savvy professional approach. Other participants
were male and female faculty megggrs who taught upper division under-
graduage classes and have a history of intkrest'im the returning
student and in women students in general. The consultants were
selected by the participating companies and irf¥luded people with the
pormaﬂ'variefy of attitudes toward the project and toward women in science.

e

5. Primary OQutcomes . - v

a. Experimental outcomes. Complete dati\from the project

are'not yet available for analysis. However, th& Interim Report of
the project director provides a discussion of two of the three pro-
,‘jecg goals: participant satisfaction and employer satisfaction.

)

.

In order to evaluate the participants’ satisfaction,.a
questiahnaire was given to each of the four women at the completion
of her program.at the end of the first year. The purpose w&st to find
out whether they felt the program was an effective means of increas-
ing their skills and knowledge, -and‘also to elicit suggestions for

- D
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medifying the program in the future. All the replies to date show

’ genuine satisfaction with the opportunit¥es providez *They also
offer some practical and constructive suggestions, e.®, providing

. ' more organic chemistpy review in preparation for biochemistry
lectures, o - . :

The six-week, paid internship period proved to be, highly
successful., It is seen as an even more necessary part of the program
now than at project inception. Not only does the internship acquaint
the participating companies with the capabilities of the participant, . g¢- |,
but, more importantly, it provides the women with a sense of confi- -
o dence they can acquire in no other way. 'The internship gupervisors
were asked to return a questionnaire. They all reported that the
women were adequately trained and well 'dE%Qated. As expacted, there
were scme differences in performance, bi&\in no case was performance -
reported as less than adequate. In several instances the supervisors
pointed out the above-average willingness of the women to assume
responsibility and ability to work independently. ~

o
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An additional measure of employer satisfaction is the high
retention rate of comparies smpporting the program. In additien %o
first year support, local companies which might employ chemists were
sent lettars describing the Rosemont program, asking them to consdider
the women for employment, and also inviting them to join as cooperating
companies. As a result, for the coming year, three additional com-
ggnies have agreed to provide seminar speakers and internships, and
several others have offered to provide tours of their facilitjes and .
speakers. These new offers are all the more significant and en-
couraging, since at this time most compafiles are reluctant to commit °
themselves to offering more than pne.internship. ,
' -
b. Pé}ticipant imoact'surVey;“ Impact,questionnaires“wére
sent to 1l participants of Rosemént's expgrimgﬁfal program; eight
(7? percent): completed questionnaires EYE rﬁ?ggned. ' o -
i % ~
Because of the unique nature he Roseq‘nt program in re-
lation to the other experimental progrdms-Eing exémined, the first
three questions of the impact form did not result in‘a great deal of"..
useful information for the purposes'bf evalugtion, This program was
designed for women whe had already earned a,bacheélor's degree in ,
chemistry, thus these questions are not very relevant to.Rosemont's " T . .
program participants. The answers, to thds queQiions did indicate, '
however, that all of the program particip' eiturning questionnaires
were planning to enter or reenter'careéer - inyydignce’and that two
(25 perceat) were planning different clreers ashaﬁtesulf of the pro+ .

gram. - v -\ . ~

-
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Seven of the eight (88 percent) resdonding partiéipant ¢ted
their oppertunity to update ‘old knowledge and, leprning new d elopments

.
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in their field among the positive aspects of the experimental pro-
Ject. Also cited as positive aspects of the project were the en-- //
couragement and coniidence to reenter a career (63 percent) and the
internship arrangéd by the college, which also gave them additional
confidence in-their abilities (38 percent). ~

. Y, .

. Thg‘sgmments réceived on the less influential aspects of
the program were quite varied; they included "Lack of practical help
in job-hunting; lack of knowledge of}employment problems on the part =
of instructors;" "Work was optional and not required, therefore _ -
various amounts accomplished;" "More emphasis on organic chemistry-- |,

aspects of the program were important, but the Industrial Seminar
was the least--but still very helpful." < ~ \

theory and aspects;" "All women in the program were not on the same .
levelvin background academically, dnaking Drogress slower;" and "All ‘\\\\\\\\Nw {

C. Site visit. The evaluation team visited Rosemont qulege,
a small, primarily residential, women's college of approximately, 600
students, during the fall of 1975. The Chemistry Department is small
with a staff of three to three and one-half full-time equivalent pro-
fessors. When the brochure-announcement of the NSF program was
received, the department was aIgeady trying to interest local in-
dustry in a projétt\ufry similar to the one conducted.

After a brief\q15cussion of the purpose of the visit and the
scheduling of the day's activities, the evaluation team was invited
to sit in on an early morning student seminar. An analytic chemist
from one of the participating industries was lecturxing to the seven-
member class on the organization and typical work problems of a
petroleum company. The speaker (male) referred to chemists in’
general as "he" and ™htm" which was noted immediately by smiles an®
turned heads by all seven students. ® The women seemed interested in
the technical portion of the presentation”’and three or four stayed
after class to ask questionms. - . —

Following the class session the evaluation team met and
interviewed a female research biochemist who had been with one of ,
the participating companies for over 30 years, had only a B.A. degree,
and considered her tenure and position with the company to be a sig-
nificant achievement, for a woman. The company for which she worked
took on two interns duringthe first year and hird one of these
afterwards on a part-time permanent basis. The P ladelphia job
market, at the time &f the visit, was very poor with an 11 percent
unemployment rate and the oil industry, a prime employer of chemistry
graduates in the region, was doing little hiring. In addition to
taking interns and assigning a liaison to the project (one-half of
the biochemist's time was donated to\tuF project), the cqmpany‘alsp‘
put on several seminars for the students. A certain ‘amount of propa-
g§gdizing occurred in the seminars as well- as in the interviews; how-
ever, the gtudents (and the evaluators) were suffiiiently sophisticated

o
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to understand what was happening. The internships and seminars, in
general, were consfdered to be an opportunity for'a certain amount of

public relations. They were said to "convert ecologists and socialists
to the petrodeum c-mpany's point of view/aRd to change the image of the

company to that of one participating in the common good." When asked-

about the relative importance of the project as it contributes to

both self confidence and technical skills, the consultant replied

that they were equally luable, with the classroom wqrk contributidg

primarily to skills and knowledge needed to work effectively with new

Processes and new equipment, and the internship provided the confidence
the women need to perform effectively in a job. This view was

generally accepted by the students and instrQEtors as well.

The evaluators thep met with four graduates of the program

who made the trip to Roseign: expressly for the intetview. ~Each

had a slightly different reason .for being in the program with needs

- running from economic to emotional; however, they all exprdssed
satisfaction with every aspect of the program except for the un-
certainty of job placement. The two days a week class schedule was
appreciated by the women as something they could handle while the
family*became acclimated to a working mother. They’knew they needed
the additional training and the special circumstances of a supportive
program to risk the commitment. The internship, paying $5.00 an
hour, was important for offsetting tuition costs. %éupervisors and
co-wWorkers were said to be very helpful. Two were still completing
internships and were concetrned about ‘being able to find jobs.. One
factor that appeared to be mis ing in the program was more help in
the area of job readiness as folected in more personal areas:
Provisions for child care, knowledge of how, to present one's self

for ployment, understanding employer, needs, etc. However, as one
wo xpressed it when asked what she intended to do when her intern-
ship expired, "I'11l look fora job as quickly as I 'can knowing I can

" be productive and valuable to industry and to myself." All four
women spoke of a colleague in the program who was now workingfat
Temple™University Hospital succesafully managing a aboratory there.
Almost as an aside, one added, "Her husband is a p‘%sician at Temple
and arranged for her interview." N ' ,

%

§

s -

The\Igst interview of the day was with a young male visiting,
professor (from Villanova, with whom Rbsemon has glose ties) who
was teaching an undergradyate class which included seven -women from
the Program. HeSZaid hisfgahe; undergraduates were much more well
prepared for his course th

- the program women and he’saw a definite
difference in ability; however, the participating students worked
hard and were expected to do well. In his opinion they would be
J'devastated" 'if thrown into an upper division chemistry class at a
university without each other and the special help they received.

{

-

)

4




’

6. Secondary Outcomes

There was no discernable impact on the institution, already

" committed to the educaticn of young women, except as the program
strengthened the Chemistry Depaitment. The additional few students
enrolled enabled the department to have one additional faculty -
member who brought specialized knowledge to the department for the
benefit of all. The prpgram was said to also be beneficial to the
undergraduates in the department for this reason, and also to other
students wha took sopf pride in the efforts of the returning women.

The existence o . program dlso sparked the enthusiasm and interesf

of the entire department faculty which in turn affected all students.
Families of the women-{nterviewed reacted in different ways with .
attitudes ranging from support and pride to modest resentment. The
employers, supervisors, and co-workers of the interns were said to

be impressed by the competence, motivation and ability of the women
ChiﬁiSts' The increased,sense of worth the women expressed about
themselves is almost certain to have additional effects unless the
employment picture is so grim that disillusionmeat’ sets in to replace
the glow of achievement. . . ,

{ ] ’ .
)

No special materials were prepared for this project. A self-
paced programmed text, already in use at Rosemont was effective in

- 7. Materials and Dissemination »

. the introductory portion of the course. As far as we know the program
has not yet been publicized to other institutions except through NSF .
and DRI channels. °~ . . - v)

8. Project Costs -

‘\l
The total cost of the progrdm was almost $50,000 for the

( three-year period, including the cost of eight scholarships _fqor which

W - Rosemont hopes to be able to secure matching funds. The NSF share
was $38;058, making the cost (assuming 12 completions) $3,200 per
participant, a rather exPensive program, However, students are ex-
pected to pay tuition and when their tuition is computed as income,
the costs gre just about offset. Administration costs would be high
if the additional counseling and tutoring time and internal evaluation -
time were all calculated. Getting industrial support, advertising. the -
program and providing job-counseling and job placement services would -
probably cost'in the neighborhood of $800 per participant, even with
an increase in the number of students. '

~ -

9. Conclusions and\Recoﬁmendaxions ¢ -

. \ & ' .
. ’ . 1. Updating technical skills for science graduates who

-

<
- g

[

2

(=2
I




.
- ®

¢

. ) , .
have been out of school for a number of years is essentidil
for even the most entry level positions.

2. The all-women'classes‘wiﬁh groups of mature “women together
are.important for this age group. ;

3. The two day a week scheddling is helpful in attracting
students and bridging the period between home and work.

- ] e N
4. The seminé%s were more important when conducted ‘as help
sessions than as information sessions as they were originally
intended. . ~J< ‘ e
5. The internships were invaiﬁable because of the expe;iensgf’
and the income they providfd. o
6. The women needed more assistance in complementary aspects
of job preparation. Perhaps Belection of under-employed
women .(working in sale$ or offices) instead of all un-
employed women as participants would havé increased’ the
rogram's success. .
prog -/ p) )
7.~ Project-data collection was unsysﬂématic and a great deal
of the information was antcdotal and from mémory. No
provision for follow-up of long-term effects was apparent.
Special forms for data keeping purposes supplied to the®
. Pproject directors would have beer helpful for pre-, during,
N\

. %
and post-~intervention datl. ,

- -

8. PFunding this tyﬁeﬁgf‘project in an area where ‘the unem-
- . ployment rate is high and likely emplpyers are laying
off Workers can result in dual propjfms of (1) disap-
pointment to candidates and (2) backlash among other
workers. A job market analysis should probably precede
the initiation of projects where there is expectation
for immediate employment.




7 . 52
" @. "Recruiting Women to Engineering Careers" ///‘
University of Oklahoma, Nprman, Oklahoma 73069
Project Amount: $10,912%
Project Director: R, Leon Leonard, School of Aerospace,
' ’ . Mechanical, and Nuclear Engineering
Educational Level: Secondary School

r\

1. Proposed Project
The project was proposed te test the hypothesis that even a'
brief (one-week long) experience at engineering school for high school
. women would provide more. information and stirulate more interest in
an engineering career than a more traditional deluge mailing. The
residential seven-day program was designed to present 50 young high

engineers and as engineering students. The-program planned to include
- Presentations by practicing women engineers, discussions, tours, and
experimental demonstrations by the various academic departments of
the College of Engineering, as well as participation in a "hands-on'"
. engineering project. There was no cost to the participants other than
a $15 application fee and the expense of transportation to and from
Norman,

- ~

1 ¥

: The participahts were to be selected from those who had
completed at least their sophomore year in high school and who had.
‘diverse geographical and socioeconomic backgrounds (in order to both
attract a cross section of women into engineering and tq test the
géneralizabilig§ of the results of the planned intervention). Media
a follow-up program were expected to aid in spreading. >
. of the program. The accompanying recruiting effort =~
- was expected to serve as a focus of interest for the women currently
enrolled in engineering at the University. By serving in the
recruitment and follow-up, and as project leadérs during the resi-
dentjal programijtself, it was theorized .that their own interest
and jenthusiasm would be strengthened. WNo methods for evaluating
- the extent te which this reinforcement occurred were proposed.,

_Evaluaf;on measures were proposed for .the participants and ° =«
for a control group composed of girls who applied for but did not
attend the program. Questionnaires. were to be used to estimate the A
impact of the program on career choices as well as on attitudes
toward and knowledge about engineering. The evaluation was, also
expected to measure the attitudes and knowledge of teachers and
parents,

°

~
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; "+ #Plus matched «unds from Shell 0il Company. : ‘
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¥ school women with an understanding of what they might do as practicing

‘e
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. Implemented Project .

a secondary place.

During the week of June 2 through June 7, 1974, the College
of Engineering conducted a residential orientation program for 41
high school women to introduce them to engineering as a possible
career choicgé. The project was divided into phazes: Phase I--
recruitment; Phase II--the one-week program; and Phase IIXI-~the
evaluation and folow-up study. Phase II of the project, the actual
week long program, was conducteq as proposed and consisted of four
kinds of activities? The percentage of time in each activity is as
follows: o . ‘

-

speakers ! 162
tours .and experiments 20
engineering projects T 24 *
university >xperience .29

cellaneoug 11 -

A
The tours and experiments were snort duration visits (one hour

each) to engineering facilities and iaboratories on campus and in the
community. Their purpose was to acquaint the participants with the
hardware and facilities required to carry out engineering tasks, and
to show them activities which were being conducted on the campus ex-
tending the state-of-the-art in engineering. These program activities
relied upon the voluntary participation of the perscnnel {nvolved in
the facilitigs.’ This presented a problem in some cases because the,
volunteers were sometimes not able to relate to young women,' and
hence the participants lost interest in what was said or done. The
most successful tours and experiments were those where the women had
an opportunity to put hands on the equipment and work with it. ’
The "University experience" was the part of the program wh{qh
attempted to introduce the participants to life at the University, Yand
to a commynity experience with other women who had commen interests
in a field unusual for women. It was hard to estimate the actugi
amount of time which the participants spent involved in activities
within this category, because to a great extent, ven discussions into
the night with rocmmates qualify. One of the difficulties with the
program as it was carried out,'ié that part of-th University expe-
rience was with young men who were on campus for the summer term. The
sense of life at the University was certainly reinforcad by those
experiences, but the development of a community experience with young
womea who shared unusual interests in science or engineering often took

. . i
. The participants were separated into four groups on the first
morning of the conference for. work on engineering projects. The
participants stayed in the same project for the entire week so the

ineering rojec - the most concentrated and in-depth activity
*\——/////fﬁg? week. The four projects were titled Water Qualitw, Air Quality,

[
+

. ,
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ﬁ




54 .

Building Energy Conservation, and Vehicle Aerodynamics. In each of
these subject areas the participants learned about a problem, proposed
a solution, analyzed the solution, rook experimental data, drew
conclusions, and presented their results to the rest of the audience.

The experimental design of the implemented project was con-

iderably changed due to the lack of sufficient numbers of qualified
applicants. A control group, originally intended to be drawn from the .
excess number of applicants had to be generated by additional con-
tacts and mailings and attempts were made to match the resulting control
group to the 41 participants in terms of class standing, -grade point
average, family income, and demographic data. Since the selection
of the control groub wad not complete until many months after the
summer program, all the pre-measures proposed for the control group
were lost. Thus, changes in attitude attributed to time and maturity
could not be estimated. ’

No pre-measures were collected for the participants, presum-
ably because cf difficulties with the experimental design due to .the
insufficient number of applicants and subsequent difficulty with
identifying control subjects. Although there are difficulties with
pPre-post comparisons in the absence of controls, the pre-post com-

/,parisons would have probably generated more reliable information than
pPost tests alone from gxperim:gfff and control groups that were not
~matched on several significant factors such as education of mother

" and mother's profession. )

»

Also omitted from the experimental design were.the data ‘
collection and analysis procedures proposed for measures from high
schopl teachers relating to attitudes toward careers’in science for
women. These were to have been collected just prior to the summer pro-
gram and again one month after the program. THere is also no
evidence that prbposed plans for collecting parent reactions were
ever instrumented.

~

Recruitment

- The engineering orientation program was called Summer in
Engineering for Women (SEW), a.perturbation of the letters, SWE (Society
of Women Engineers), a chapter of which was recently formed on the OU
campus. This was the second year of a program of this sort’ for high
-school women. Consequently, for publicity and recruiting for the
program, they called on contacts made the previous year for the
preceding program. In this regard, program publicity was sent to
the residential counselors from -the previous program, to teachers or
counselors who had recommended the previous program to its partici-
pants, and to the participants themselves, 25 in all. In addition, a
mailihg was made to Oklahoma high school counselors and-advisors, to
mathematics and science teachers in Oklahoma City and Tulsa (the two
largest cities in the state), and to local organizers in the Oklahoma
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Engineering and Technical Guidance Council (OETGC)s, a recruiting group
sponsored by the engineering societies in the state. The mailing
included a letter inviting the recipient to recommend women for the
program and two browhures and .application forms to be given to pro-
spectiVe'participaﬁgs. Two thousand copies of the brochurg were made
for the program. The brochure for the secqnd summerlgyﬁfgzram included
pictures from the first program, and indicated visudlly what the
program involved. . . ¥

In addition to the mailings a.news' release describing the
program and inviting applications was prepared and sent to all of the
-daily newspapers in the state. Mention of the program was also'made in
a newsletter sent by the Aerospace, Mechanical and Nuclear Engineering
school at OU to high school teachers throughiout the state.

The application form included a request™for the name of a
reference, usually the teacher or counselor who ggested the program
to the applicant. When the application was recei d, a reference form
was sent to this person asking for information on the applicant's
courses taken, grades and personality traits. This information was
used in assigning the participants to their engineering project --
groups, and had originally been intended to be useful in selecting
participants from among the applicants. As it turned out, there
were, fewer applicants than spaces available, so no Selection was
made; all the women of the propér age group were chosen.

Of the women who participated in the program, two had completed
‘high school, 20 had completed their junior year, 18 had completed the
sophomore year, and one had only completed her freshman year. ‘

.

3. Obstacles to Implementation

The program was conducted ag planned. The experimental design
for estimating program impact, however, was seriously disrupted by
the inability to genetfate a sufficient number of applicants to proceed
with the ddeign as planned. For the 41 girls (instead of " 50) who
participated in the program, the exposure, the‘information,yand the -
opportunities were as planned and the project .appears to have accom-
plished” those objectives of delivering experience and information.
As part of a program to estimate the value of different types of
interventions, the opportunities to collect reliable measures on the
impacts to girls, teachers, and parents were either reduced consider-
ably or lost entirely. The efforts expended to plan for and identify
a control group of similar background to the participants appears to
have severely diluted the overall experimental design.

4. Project Persopnel " \\\

The project supervisor was Dr. 'R. Leon Leonard, Assistant
Professor of Aerospace, Mechanical and Nuclear Engineering at the

L3
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University of Oklahoma since 1971. His préfessional experience
includes‘both full time and summeér gonsulting work as a practicing
< engineer in fluid mechanics and laser technology. He has numerous
publications in these fields. He has also been active in programs -
for women on the OU campus. His motivation at least in part has
been concern over dwitdling enrollment in engineering, but he
appears to be committed toward encouraging women to pursue career

options as a principal.
\ »

The proposed associate, Dr. Jeffrey G. Witwer, had conducted
the 1973 womens program at OU with Dr. Leonard. Mr. Jay Fein
(Department of Meteorology) and Mr. James Freim (School of Aerospace,
Mechanical and Nuclear Engineering) were the actual project associates.

\\\Ms. Sara Fein (Department of Sociology) was a consultant to the project
in the area of experimental design and evaluation.

The speakers who made presentations to the program were
practicing women engineers who talked about their experiences in
engiﬁeeping and ip becoming engineers® They also discussed why they
had chosen engineering as well as other aspects of their lives. The
speakers included Ms. LeEarl Bryant, an electrical engineer with
‘ Collins Radio in Dallas and chairperson for student activities of the
Society of Women Engineers; Ms. Gwendolyn Albert, a civil engineer
with the Environmental Protection Agency injHouSton and recently
named a White House Fellow for 1975; Dr. Elépe Lecnard, a nuclear
engineer with the Los Alamos Scientific Research Laboratorvy Ms. Naomi
McAfee, President of the gociety of Women Engineers; Ms. Nancy Cole,

a metallurgical engineer with Oak Ridge National Laboratory; and .

Dr. Peggy LeMone, a meteorologist with the National Center for
Atmodpheric Research in Boulder, Colorado. In addition to the
information they provided to the participants about engineering, these

waomen also served as rdle models to whom the girls could relate.
v

S. Primary Outcomes

A. Experimental outcomes. The University of Oklahoma

/ project was designed¥and proposed as an experizent to test the
l effectiveness of a summer residential engineering: informatien pro-

gram for increasing the number of females enrolling in engineering.:

The basic premise of the project was that some high schoo}l women '

with aptitudes for engineering do not pursue engineering,as a career
because of the absence of information about the:nature of ‘an «-
engineering career. Although the assumption is reasonable, and-the
pro}rmem appears to have been well' thought ouf and rated sucaessful

by the participants, neither the assumption nor the intervention

was ever evaluated experimentally. -

r

The first problem was, of course, that the dnticipated control
group did not materialize. ‘The development of a control replacement
L
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gfoup was therefore conducted during the time period and with the

resources’ planned for pre-experimental data collection from students

and high school teachers,
also in the propesed experimental design, colle

upon.

Questionnaires were mailed six monfhs after the program to
the participants and control group. Although the two groups were

"

57

nor was post-axperiméntal data from parents,

5

cted and reported

tsimilar on-a number of measures relating to their grade point

- J

-

averages and various demographic variables, they were dissimilar on
measures relating to mother's education®and work status, both of -
which have been shown to relate to higher career aspirations among
Had pre-intervention measures been collected the effects of - -
the dissimilarities could have been controlled in a number ‘of ways.
The differences in attitudes and in articulated plans for ma}oring

women.

in engineering, indicated that 30 percent control women and 52

percent experimental women planned to pursue engineering majors.*

Thesé figures, although encoutaging, do not clegrly indicate a
cause and effect relajgonship.

B.

Participant impact survey.

™

A total’ of 42 impact:

questionnaires were sent to participants of the University of

Oklahoma experimental

~ completed.

L2

Q

RIC

Aruitoxt provided by Eic:

<

program. Fifteen (36 percent) were returmed
- A B

& Of the 15 participants returning rthe questionnaire, 12
(80 percent) were taking a math or science course; one of those

reported taking the course as a result of the program, while the”

other 11 participants taking a course indicated they would have

whether they had participated in

the program or not.

Eleven of the 15 respondents (73 percegt) indicat

were planning a career in math or science.

1)

One of the 11 res

ed they.

(9 percent) stating she had. chosen a career in math or stlence
traced her career choicé to her experience in tha program; the remain-

ing ten said they would- have chosen such a career with or without
However, five respondents (33 percent) indicated they
were planning on a different career as a result of the program; four of .
the five planning a different career were going ‘into math or science

the program.

fiélds, while one of thece respondents was pla

field as a result of th$ program.

Among the commetts on the positive aspects of the program,
the most frequently gited was the information gained aboug the dif-

.

nning a career in another

*This high percentage in both cases can bé in part at-

tributed to pre-selection biases ‘and the way in wnich the question

regarding engineering in the absence of other stated choices was

posed.

LI Y
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ferent t;besﬁof enginaering and engineering careers (53 percent).
'Also cited were the varied éxperiences and projects of the program
~ +(33 percent)., Other positive comments included '"person to person

e contact with women engineers,” and ' the faculty and organlzation.

3 The negative comments about the program were quite varied.

Tvent percent of the respondents stated they thought the program
— ;_was excellent and had no complaints. The most frequently cited
\'\f\\ . megative ‘comments were that the lectures were poor (13 percent),

v that the program was not broad encugh in scope (13 percent), and
that the .program was not Mong enough (13 percent). Other negative
N comments .included: "adthosphere,” "I think the program should be

©  enlarged to include freshmen) and sophomore girls also so they can
start preparing with more m{th and science in high school,V and
a comment derogatory to appearance and mannerisms of one of the
role models.

6. Secondary Outcomes 3

Almost no data were reported on the effects of the program
on counselors, teachers, and parents although these secondary out-
come measures were proposed for collection and analysis.

The effects of the NSF sponsored project on the institution,

\\\\3 owever, can be .inferred from the 1976 paper given by the prOJect
. principals to the ASEE 1lth Annual Midwest Regional Confereace
held in Normap on ,March 26. The project appears to have strengthened
the OU institutional commltment for and ability to conduct similar
activities. The recruitment procedures described for their 1975
- program (including a mailing to mathematics' teachers throughout the
state) reflects what was learned during the 1974 experience. ‘The
1975 group was smaller, reportedly-in order to keep the individual
pfoject gBoups to-six or seven students rather than the ten student
average in 1974. Also, the establishment of two women in primary
faculty rcles hroughout the week (OU still ddes not have/full-time
women enginsgéfng faculty) was said to increase the opportunities for
female role model identification, and having the faculty\staying in
the dormitor} with the participants enabled the establishmegt of
closer relationships, also ‘presumed to be desirable. In 1973, no
attempt was made ‘to conduct or evaluate the week as an experiment,
but a pre- and post-questionnaire to the group relating to their
selection of college majors indicated, first of all, that eight ™
decisions were chapged on .the basis of the information and exposure
(which in itself is a desirable outcome) and further that six of
the eight changed decisions were in favor of engineering. The
1975 program is described here as an indicator of the impact of the
- szﬁfunded project on the institution to provide more and better

~

ices to encourage women to enter scientific programs. Conversa-
t¥ns with Dr. Leonard, the project director, indicates a continuing
commitment and the tracking of long-term effects showing an increase

»
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8. Costs

. number of students involved, but should preparation and evaluation

| : . 59

P

in female enrollment at OU that is higher than the increase experienced
at other state institutions. Since geodgraphic location and city size
does not vary significantly among the state schools, the remitation

of the institution ds one that encourages and supports female enroll-

"‘'ments is given as a probable cause of this phenomenon.

N S
7. Materials and Dissemina!i:n '
= \/ .

Except for the’ aanouncement/bcochure sent to the candidates
in advance of the program, no special materials were prepared or
disseminated. Results of the project were reported, together with
results of the 1973 and 1975 summer programs, in a paper described
in Section 5 of this report. This paper appears to constitute the
formal dissemination. . 4

o

The actual cost per student is estimated from the NSF project
budget and the matching funds to be approximafely $500 per student,
with a group size of 41. These expenses include preparatlon for the
seminar:and for the evaluation, recruitment costs, delivery servfces
(teachers and.consultants) and oné week residential costs for
students and comsultants. Replication ¢osts would depend upon the
time be>reduced and publicity/recru1tme1t procedures Toutinized ’
and made increa31ngly more effective (because of the network of
satisfied participants) then the cost ‘could conceivably be reduced
to about $300 per participant. .

9. Conclusions and Recommendations - .
. -

1. As an alternative to deluge mailing or high school careér
day talks, the week long semjnar was proBably effective
in providing information and encoluragement to the young
women involved.' The cost per participant, however, is
high and as a routine program without private assistance,

, the cost/bénefit analysis would prcbably not result in a
recommendation for centinuation. As "long as institutions

K and private jindustry are willing to share costs, the

; progtram is a desirable and worthwhile activity and ap-

- pears to be improving with sucessive repititions.

/

¢
o

2. Recruitment procedures appear to require improvement.
For one thing, minority participation, although proposed,
. did not materialize. and’ the participants were exclusivily
white middle class. Although the high ability and highly
motivated youngsters are more easily identified from
within this group, no efforts were observed to -broaden °

-

thi« participation. -

[ -~ \
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3. The $15 application fee, certainly modest enough for .
the week long residential program, may have been a ‘
. problem since it was not at all clear that all applicants
would be accepted. A $5 processing fee to émsure geniune
. interest plus a $10 registration fee, or simply the
. ) promise of returning the $15 to unsuccessful applicants
may have been more satisfactory. As observed by one
participant, the routine inclusion of freshmen and
sophomores would ensdre more opportunitiés for selection
af the appropriate college preparation classes.
4, PFrom the r sponses to the lectures and to the hands
) on projects, it seems clear that succeeding seminars
' - should minimize the former and continue to strengthen
. - . the latter. Of particular interest is the observation
, © , that most of the participants appreciated the career -
information provided as being the major .strength of the
program, even though they enjoyed other more unique
aspects of their .experience.

M 5. We recommend spegial attention to control group proce- .
.dures in projects designed to provide an informational
. . A ) base for future programs. That is, many of the projects
’ share OU's difficulty in obtaining an adequate comparison
group; consequently, ne definite coneclusions can be®
reached. We would encourage an emphasis on evaluation
>, rather than implementation in these R&D projects; e.g.,

< the appropriate controls should be retatned even if it
‘ reduces the number actually participating in the © tment.
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. 1. Proposed'@roject

i : .
H. "Research Introduction to a Scientific Education
Goucher College, Townson, Waryland 21204 - .
Project Amount‘ $69,5319 \ . .
Project Director: Barbara Long, Dgpartme%t of Psychology
Educational Level: Secondary _*

t-
. .

Project RISE tested the hypothe51s that women high~school
students who are involved i meaningful «qllege 1evel scientific
problem—solv1ng activity will develop greater interest im and more,
favorable attitudes toward scientific careers than their. class~"
mates who do not have such an experience. This hypothesis was .

derived from research and theory in social psychology which indicates

that parxicipatlon,,role—playing, and public commitment are effective
agents of attitude change. Social facilitation, social reinforce-

. ment, and identification with attractive and powerful models are

believed to be the social) processes that operate in the experimental
treatment in order to promote changes in the experimental SUbJECtS.

Subjects wete to be selected at random among those female
high school juniors who scored at or above the 75th percentile
grade level standardized achievement tests on the basis of national
norms and were to be a551gned at random to three groups, each of %
about 60 subjects. The experimental group and two cgntrol groups
wiere to be tested 'initially with four different instruments. The ’
experimental group was then to undergo the experimental treatment,
which was to consist of a free four-credit course at Goucher College.
The course was designed to be an interdiscipiinary introduction th
scientific research, and was to involve the student in designing,
carrying out, and evaluatlng an 1ndependent research pro;ect.
] S . ’
At the end of the course, the experimental group and both
control groups were to be tested with the same insStruments used as
in the initial testin®. . Itswas expected tHat the dxperimental and .
first control group would not differ, in the initial testing, 'but that
in the final testing the experimental group would be higher in'interest
in and attitude toward scientific careers than it was in the initial
testing, and higher than gither control group in the final testing
The change in the exper ental group from initial tg final testing
was also éxpected to be significantly greater than the change for
%he first control group. A longitudindl follow-up consisting of a :
questionnaire about career plans was expected to be carried out in
the spring of 1978. .

»

2, Implemented Project

-

There were no changes, in the rationale of thHe implemented

project. . .
i . v




. .

There were, however, several procedural changes. ™e major
change was in subjedt selection. It was anticipated that all the
women would be in at least the 75th percentile in grade level
standardized achievement measures. However, such scores were not
available. Consequently, the principal and guidance departments were.
asked to recormend those junior girls hyghest in ability.. A tot;},ﬂ
of 479 stpdents wege selected from four upper middle class schools.

. IE was also decided to'assign grades to the course.

The project proceeded on scheduler, and as planned. In early
fall, 331 students were tested, and were invited to take the experi-
mental coutse. " About 140 said they were interested in the course and
68 were invited fo participate. The first control group (n=69) were
sent a letter expressing regret for exclusion, and sayiné that they
would be retested in the spring. ~

The course was divided into two sections. One section was
held on Thursday andione was held on Saturday. Classes in biology
and psychology were held both days, while mathematics™ and historv
were held on Thursday and chemistry and economics were held on
Saturday -Each meeting was two hours. The students first heard a
one-hour lecture-and discussion of each topic area and were asked to
list their first three choices of discipline, All students were
assigned to either their first or second courses. The course pro-
ceeded, with wvacation breaka from'Ogtober 'to April (a total of 15
sessiong). s s )

»

Recruitment and sampling. s The project was sucessful in
obtaining the desired number of participants, working in cogperation
with -the local public high schools. First, the cooperation of the
school system @as'obtain , and the subjects were selected by the

Zhool " A letter was sent by Dr, Longgto both the students and

eir parents at their home,address notifying them of the first

meeting}é;ﬁgﬁtestlng séction) where the study woyld be explained.
They wer® asked to send a letter to the principal if they did not
wish to partfcipate. It is interesting to note that the initial
letter did not mention that a free four-credit course would be

ffered. The students were told about the course at the testing
sectiori, and yere asked to'obtain their parents' signature if they
wished to participa:en . <

The project alsqpreported»a good comoletion rate (85 percent),
and -some of theulnstructors commented on the-diligent attendance.
8 .

.
-

3. Obsthcles to Implementation ~
Mg, Q‘ a - .-
- The interimr report detailed several practical Droblems in
conducting the projedt. The firstfyas the problems involved in
providing tradnsportation for the students, including arranging for
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and scheduling the tranportation. The second was also a logistical
problem, that of having all 68 women meet together in the first
session, providing little ghance for ?aculty-student interaction. -
The problems in obtaining nformation on the\ability of the sample
have already been noted. . .

\4. Ptoiect Personnel 0 .
. £

All of the eight fgculty members conducting-the sessions were .
regular faculty except two who were working on their dissertations. The /
faculty conducting the Thursday session were all women and the faculty
in the Saturday session were three men ahd one woman. There were four
female teaching assistants. The faculty members were visited by a member
of the DRI staff at the end of the course. All eight’ seemed "ompetent
and well versed in their fields, but none ‘appeared to be enthusiastic
about the, course at ‘the time of the visit, The effect of their attitudes
on thie students could not be determined. However, the partic1pant im-
pact statement by the students, completed four months after the site
visit, contained many. positive comments about the faculty.- The Goucher
interim report also contaigs many positive comments about the instrhctors
reported to the project personnel by, the participants. .

-

5. PrimatzﬁOutcomesk

A. Experimental outcomes. The statistical analysis of the
scores was generally complete, and appropriate, alon th an adequate
experimental design. Consequently, it is ironic that it i§ onetof the
few experimental projects to show statistically significant results-- -

&

but in the opposite direction than expected. , .

i

First, the}e were many significant differences between those
wanting to take the course and those not desiring it. About one-half
of the 68 variables analyzed by t tests showed a difference. Generally,
those interested in the course were.interested in careers in science.

The second finding'waé a positive significant correlation *
between the student's rating of enjoyment of the course and the grade
“received (r = +.63). Further, prior interest in science as a career
also correlated with both grades (r = +.39) and ratings of enjoyment
(r = +.31). There is also some indication that there is a correla- s
tion between ‘grades and the irtention to take further courses in the~
discipline taken during the RISE project.

v

Several analyses of variance for repeated measures computa-
tions were taken for the control and experimental groups. ‘A significant
effect of repeated trials was found, with the scorés for. the science \
factor being lower after the course. Several other factors (helping
people, creative arts, traditional roles) were higher for, the experi-
mental grotip in the second testing. o

P .
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. ‘The analysis d1so showed that while scientific occupations
were rated higher on the initial testing than nonscientific occupa-
tions, the ratings for the scientific occupations dropped for “the =
experimgnt§l group, but increased for the control group. However,
another control group, tested only at the time of the terminal test-

. ing, showed the lowest ratings of the scientific occupations. Further,
the analysis showed that both the experimental ang contrél groups |
declined slightly in ratings of their own éareer plans for scientific
relevance. Again, however, the contrel group tested at “the end of the

///iéag scored the lowest, This was accompanied by a decline in both
& groups for the\s;ght scientific occupational interest scores on the
Strong Vocational Interest Blank. ’ .

: Because the group tested only at the end of the project

was generally lower in scientific interest ratings whether measured ¢

by ratings in terms of personal interest, the, semantic differential,

the open ended questions on the Strong Vocational Interest Eiank, its

usefulness was obviated as a control group. This difference is not

[ surprising since the experimental group and the first control had
" already expressed an interest in careers in science, by desiring to .

take the erimental course. The group tested only at the end had ¥ .

not'exgrezfga such an, interest. The mean scores, however, may also be, .

compounded by a time variable, where females typically show increased

' desirability of traditionally male roles over those years (e.g.,
' Long, Zellar and Henderson, 19637. - )

- B. Participant imgact survey: Sixty-two questionnaires
were sent to participants of Gougcher College's Project RISE; 36 s
{ (58 percent) completed questionnaires were returned.

3
» ‘.

Of the participants returning questionnaires, 28 (78 percent)
were taking a Bath or science, course. Twenty-six (93 percent) of
those taking a math or science course would have -taken it with or
without their exposure to the experimental .program, while two
were taking the course as a result of the program,

- ‘ Lot
. Twenty-one (58 percent) of the participants returning question-

naires reported that they’were planning a career in math or sciencg.a
Eighteen (86 percent) of those indicated they would have with or
without the program,.while three (14 percent) reported that their -

math or sclence career choice was a result of the experiméntal project “\ .

‘and 34 (94 percent) of the participants returning questionnaires
indicated no change in their career plans after the project, and one-

~

- partigipant was still undecided as to her career plans, és

L

On the whole, the students were quite positive about the
project, although the most positive. reponses appearedléi be from
" those-taking the math section. °

- ) o, ,
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The most frequently cited positive aspects of Project
RISE were the instruction and opportunity to participate in research
(50 percent), the exposure to a college atMdsphere (4% percent), J,
and the college credit given for participation in the| program (14- "
percent). Other comments on the positive aspects of "Project "RISE. »
included "lots of gesource materials,” "I was interested in biology
for awhile. The pMject gave a good introduction of what continuing,, .
in biology would be Mke. We were treated as college students."* :
"I studied something I couldn't have oiggrwiéerat the time. ‘Gave
me idea in which direetion to head." "Giving you an opportunity to
try out a particular field, gave vou exrerience for any type of -
research and helped jjou learn to be organized." . : :
- When asked to state the less.influéntial aspects of the
program, eight (17 percent) replied with either positive remarks
¥ "nom€." Other frequently cited less influential aspects were
that there was not enough information provided (22 percent), that
Xhe program was not oriented toward the participants' needs or
the participant misunderstood the purpose of the program {14 percent),
that the instruction was not Bn the students' level of understanding
(11 percent), that the p;fticipants desi?kd more diversity in program
content (11 percent), and that they would have liked to take more
courses (8 percen®). Other corments included "We really never
learned anything-once we went into the field we wanted." "I found
the program tedious and somewhat boring because it took £o0o many
wéeks until something constructive wa accomplished." "It was-a
lot of work with all my other schoolf&ork. The time it was held
Too much unsupervised time on

was inconvenient:;)/"The long hours. ]
unclear projects# '"Not everybne in my group was ‘as enthusjastic
about the project as I was and this placed a damper on the project
as a whole." ' \\- ' ’

~

In sum, the students repdrted being most imprgfsedaby the
exposure to a college atmosphere, and a better understanding of what
would be expected of them when they attended dollege. -

C. Site visit. JThe sfte visit was m to the Goucher
campus in October following gompletion of the/project. JLoucher is
a small private women's coll ge, set in a b @utiful lgsation oMt-
side Baltimor '

Most of the project pefsonnel and a few of‘the pérticipants A
were interviewed during the visit. . . \
\Z . - , .

-

The participants wdere varied in their response to the course.
On the whole, they were quite pcsitive, But none of them reported an
increased interest in science. They ré‘ﬁrted the’problgms noted
elsewhere in the report: the pressure by parents to take and complete
the course, their scheduling problems, their frustrations with the
workload, and their lack of comprehension of the elements and _purposes
- R - 1N
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of basic research. At the time of the wvisit, many of the participants
appeared to be quite traditional in their plans for the future.

. Most of the faculty 1nvolved in the project were intésxtewed.
Most of them had some reservations about the project. The mos ‘
frequent comment was the absence of ability and/or miotivation in
gome of the students. The faculty had put a great deal of time in
the course preparation, but were unsure how much they had conveyed
to the students. Some of the faculty members involved did not appear
to berthe role models most frequently described by young women as
those they would like to eleate.

The most positive effect of the prOJéct app%ared to be on
the teaching assistants. Although they, too,” had reservations about
the students' ability to complete the assignments, the project ’
appeared to have increased their awareness and interest in their own
careers. \ :

>~ ] .

“ . .Wv ,

6. Secondary Outcomes . o

-

- \

There appeared to, be ‘'several “¢econdary benefits 'both to
the college and to the stuaents.

4
“
-~

>

One of the reasons for applying for the grant ;urde\yas to
incréase the visibility of Goucher in the community addeto hake it
known to a group of potential students. It was apparently success-
ful in this goal since at least two of the women in Project RISE were

.Subsequently early admission students at Goucher. The institution

also benefited by acquiring some scientific equlgment‘for thelr
laboratories. .

N

About half of the faculty at the college (and half on the

project) are male. The influence of the Project on increasing
both the male and female faculty member's awareness of opportunities
fo¥ women in sc1ence~re1ated careers cQu]d not be determined. The
project director, however, reported an. increased awareness by the
faculty in the capabllity of conductlﬁé research/demonstratlon
projects. | -
.The secondary beneflts to the students included the four-
credit course, the enhanced potential for college attendance, an
the advanced preparation of what would likely be expected of th

on their entrance td college. J
14

7. Materials and Dissemination

. .A." Course materials; An incomplete outline of the two ,
psychology sections, two biology sectiors, chemistry, economics,
and history sections of the subject matter was given in Goycher's .

.

w
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first interim report. A short synopsis of.ealh course is contained

in the final report. These materials are not adequate for transporta-

tion and reuse on other campuses in their present form, e.g., devel-

opment of similar courses woéuld still require. a great deal of preparatlon

time on the part of the faculty. However, since the courses focused -

on research, '"reuse’ of identical problems is inappropriate. Further,

it seems likely that the most successful courses would be taught in

the area in which the instructor is best versed and most enthusiastic.

Consequently, it may be wise to have the range of topics defined by
interests and areas of expertise of the instructos.

\

" B. Testing materials. A complete compendium (except the \\J
Strong” Vocational Interest Blank) was contained in the Appendices to
the first interim report. These scales included ratings of 30 occupa-
‘tions for personal interest, ratlngs of ten occupations on eight
bipolar adjectives, and an open ended questionnaire about career
plans. The test-retest reliability of the 30 ratings, the ten

semantic, and the 27 SVIB fdr women are all reported.
' v
’ i N

The evaluation team is unaware of any dissemination activities.

8. Project Cost

\ The budget for this project was $69,581 to the Foundation.
The contribution by Goucher was $4,000, bringing the total to
$73;581. The original cost per participant then was.about $1,100.
Most of these coéts waald be approximately the same_for repeated imple-
mentation of the design, e.g., faculty time was not fully reimbursed on
the current prgjects especially for preparation tire, student
assistants yould still be needed, and so on. Only the testlng time

" and data analysis time would reduce the budge Further, the

bulk of the time of this project was spent activities directly L4
related to classroom activities., Finally, several of the faculty

felt the project would be more successful with a smaller student-
to-faculty ratio. Consequently about $1,000 per participant appears

to be an appropriat® estimate for*reuse of the project model.
. ' > )
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9, Concdusions and Recommendations

‘rJSBme of the recommendations given below arg demived from

project-personnel, while some are the opinions of. the DRI team.

R. Because of the signiflcant, ak&hough perhaps temporary,
decrease of interest in ‘'sciénce it is recommended that
this format not be reused unless alterations are made.

/ .

2., This format might "be used more effectively with higher .

) ability women. This fEcommendatlon, glven in the Goucher
reporty 1is in part due to the fact that there was a

- I -
¥eo
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q
positive correlation shown between the grades inm )
the course and their ratings of the project. Further,
both comments from the participants reported in the proj-
ect report and interviews with the DRI -team, some
of the young women failed to -grasp the concept of
"research," and the work appeared to be beyond their

ability. ' .

A more flexible and concentrated' schedule might be used.
The final report noted that the one week intervil period
appeared too long to keep sustained interest on the part
of the young women. The two hour period did not allow
sufficient work to be done by the instructor and teaching
assistants. For examples in the biology experiments,
recordings on the crabs had to be made everyday. Con-
sequently, the students could not participate in all
phases of "the research.

Highly motivated students might be used exclusively.
Although most of the students were ,somewhat interested

in science, there was some indicatien that the students
were encouraged by their parents to attend because it
offered four college credit units for free. Consequently,
both the girls and the parents-in the upper middle class
community saw the program as a practical matter. «In | 4
some circumstances, incentives, when they serve to '
draa‘inagpropriatg populations, may not be advisable.
Basic research courses may not be the most appropriate

for high school women. This recommendation comes from
the large number of comments from the participants regard-
ing_lack of structure, unsupervised time, a classroom
atmospherp and general lack of understanding about
"research." Research, even under the. best of circumr

" stances .can be painstaking, time consuming, and tedidus.

Very possibly, only with an extensive background in the
.area, doesg -it become fascinating and worthwhile. Con-
" sequently, it is import2wt that students pick their own

topic areas, or have some 'structure" to their invésti-

gations. In sum, "real" resear chym# be.conducted with
more Satisfaction with substantial backgpbund knowledge

and real interest. ' N
U . ,
This' £ rmat- might be more effective withscollege students.
*Whilg akcelerated jcydemic courses have a long history in

»

edydational/motivational interventions, the research-
lented coutses might be most advantegeous with juniors
ahd seniorg in college in the area of their majors. That
is, in college, there is still typically an absence of
oppogﬁunity and encouragement for women to conduct :

. . ~ / ’ ° . .
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independent ‘research. Both from talking to the
teaching assistants in this prOJect, and talking to
mature women scientists, research ékpe:lence in

late ‘college years was.an importaant factor in pursuing
their major field of study. [ By this time, adeqeate
‘preparation has taken place, and research provides a
feeling of independence, confidence, and personal
satisfaction. 4Also realistically, the results of
sophisticated research durigg the sollege years (e. g.,
resulting publlcatlons and more intimate acquaintance
with faculty) ‘may be the deciding factor for admit-
tance to gradupte school. .

The project might ‘be more effedtive 'if the students

had gotten to know each other. As far as the evaluators
could. ascertain, few of the women made friends with
each other during the project. For those interested

in’ pursuing science a3 a career, friendship with other
women may, provide some peer support during work fog

atypica%\goals.
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I. '"Measuring and Improving Awareness and Attitudes of
Girls Toward Engineering"
Michigan Technological Un1ver31ty, Houghton, Michigan 49931
Project Amount: $26,000
Projegt Director: Clyde E. Work, College of nngineering

1. Proposed Project

. The purpose of the project Was to explore the level of
knowledge and attitudes of eighth grade glrls regarding engineering
Specifically, the proj®ct was intended to answer the following questlons'
(1) What level of awareness do eighth grade girls, their parents,
teachers and counselors have about the job of an engineer, placement
opportunities for an engineer, and opportunities for women in engfneer-
idg? (2) What aetitudes do eighth grade girls, their parent52 teachers,
and counselors exhibit toward engineering, and women in engineering?
(3) What effect will contacts with women engineers, information'about
engineering and experiences with engineering-related activities have
on the awareness of and attitude toward engineering of eighth grade
girls from various types of schools? (4) Which method(s) of introducing
information about engineering is (aré) mest cost-effective in improving .
the awareness and attitude of eighth grade girls toward engineering?

The project was to involve eighth grade girls from.three
different Michigan schools: one in the sparsely settled Upper
Peninsula and one each from the suburbs and inner ecity of a large
metropolitan :area. The eighth grade girls in each high school were to
be divided into five groups of equal size on a random basis. One
group was to receive (1) lectures about engineering, (2) discussion
with women engineers, (3) audiovisual, and- (4) printed information about
engineeripng; a second group was to (1) perform "hands on' "engineerin
related projects under the guidang¢e of women engineers, and (2) to¥\
repeive printed materlals about eﬁglneerln a third group was to receive
printed information about’ engineering WIthout speakers ,or progects,
th group 'was to be contacted @nly through printed informatiogs
their parents, and a fifth group (controls) was not to
be givenlfly special information at all during the experlment. S . {
1

. The changes in awareness and attitudes of;these girls‘@ith
respect to engineering were to te used to measure the influence,

and cost-effectiveness of different information dissemination
methods. The awareness and attitudes of parents, teachers, and
counselors yere to be surveyed using'questions similar to those askied
the girls but appropriately worded for their respective roles. o

3 ~
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2. _Implemented Project

In gen’pal,tthe project went as planned. The study involved A
*», Students from five different junior high schools in Michigan, about
) ﬂil,OOO girls and 300 boys, mainly eighth graders but with some
' seventh and ninth graders for comparison purposes. Three schools
S :éere involved in the experimental treatments. Two schools were -locatedy.
“in a large metropolitan aﬁea, one inner city and bne suburban, and
" the third was one of the larger schools from Michigan's sparsely
. Populated Upper Peninsula. In addition, students at two other '
: 8chools were u ed as controls and for supplementary tests but were
“not subject. to the program of treatments. This group inéluded ¥oth
-males and females, as well as seventh, eighth, and ninth grad?rs.
. A}
- The girls at each of the thuee experimental schools were .
divided into five groups of equal size for the experimental aspects
of the study as seen’'in Table 1. In two of the schools, assignment
to groups was on an alphabetical basis and in the other it was on
the basis of homeroom assignment. Students who dropped out or
changed schools during the year were omittasd from the}final comparison.

p ) TABLE 1. TREATMENTS

Printed Information

AV

Lect.

Disc.

iab

Girls

Parents

Faculty~

Xa

X

Q&A

X

7 X

X

X

v
- ’ \

, Grotip A treatment (presentations by women engineers). he treat-
ment of Group A at each school started in November with an audiovisual
presentation. At tiie Inner City- school which had ‘108 percent black
enrollment, the film "A Piecé of the Action" was uSed. At the other

two schogls, whi¢h had-only white students, an adaptation of tHe

slide-tape show "Creating'a Better World through Engineering" was

h Y
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usz2d. Several slndes in the original set were replaced by others
chbsen to portray women and minority engineers in addition to
white males. The primary treatment for Group A consisted of three
live presentations by women engineers. In February, a woman

‘engineering student visited each school, told about her experlences’

as a student and how she perceived engineering ‘as a career for
women, qu}different students were involved in these presentations,
a black student at the Inner City school and a white student at the
other two presehtatlona. The third presentation was in March by a
woman practitlone* of engineéring .from industry. The presentations
emphasized what engineering is like on the job. The final presenta-
tion was made in April by a woman electrical engineering professor,
the co-director of this project. She discussed the ways in which

a career 1in engineering can be combined with marriage'and a family.

Girls in Group A rece&ved prirted matter at intervals,
usually about a week apart. These items included most of the guidance
material available from ECPD, the NSPE p1ece, two Engineering Wanpower
Commission bulletins, some SWE material, etc.
. ks -
Group B treatment (engineering projects). The Group B girls
participated in four engineering projects chosen from Civil, Wechanlcal

.

" Metallurgical, and Electrical Engineering. Each project took one

class period, about 55 minutes. -The first three projects were adminis-
tered by undergraduate engineering students, all women except for one.
The last project was handled by the woman engineering professor. The’
goal of the projects was to give the eighth 'gstaders a feel for engineer-
ing through hands on experience w1th simple engineering problems and

. equipment. .

Group C. Group C received thé same printed materials on
enginEering as Groups A and B but had no special programs, projects,
or contact with th esource‘persons. ’ .

o Group D. Group D had no programs, no prOJeCtS, no discussions,
and no printed infcrmation. * However, their parents did receive the
same information as parents of Groups A, B, and C.

'Groug E. " Group E at each school ‘was a control group. Neither
the girls in Group E 'mor their parents received any information as -
part of the projeet. They did, however, complete both the initial
and final awareness and attitude surveys. - .

It was not possible to insulate Group E from the glris in

‘the other groups in a project extending ovér eight months. They -
were in regular social contact and in-various classes-together. - The
controls, thereforg, were expected to have received some information
and have been influenced to some extent by their peers in ether ex-
perime 1 groups. This influence or contamination of controls was
expected) to be observed as changes in some responses to- the awarensss
and attitude surveys. Tpe same logic, however, applled to each

experimental group. v.
. .
, L
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Group E'. To provide a check on this'eventuality, additional
control Groups E' in two other schools were surveyed at the same
times in the fall and spring without any informational program.being
provided to the students, the®r parents, teachers, or counselors
as a part of this project. Comparison of initial and final survey
responses of this group was used to show whatever changes would
result from information ordinarily available to Yunior high students
at school, through the public media, and from normal maturation
processes.

Parents. Parents of all the experimental girls were asked
to respond by mail to the attitude surveys at the beginning and
the end of the project. During the course'of the proiect, parents
of the girls in Groups A, B, C, and D received at home through the
mail essentially the same printed information on engineering that
the girls in Groups A, B, and C received at school. Parents of girls
in the control Groups E and E' received no information about engineer-
ing at any time from project sources. ' -

Only one parent in each family was asked to respond to the
survey, the choice of respondent being left to the family. However,
the same parent was requested to respend to both the initfal and
final surveys. o .

N

Teachers and counselors. All faculty members involved with
eighth grade girls at the three experimental schools wege asked to
participate in the attitude surveys at the beginning and end of tne
project and each one received a set of printed information selected

, for them.
- ’ Not all parents or -teacheys were persuaded .to respond to
"either the fall or spring survey’ but literature was not withheld
\ due to lack-of response. ' : .

)
. Survey instrument validation., The attitude survey'instru—

ments were developed with §le assistance of*a consultani, Dr. Wayne

W. Welch of the Educational Research and Development Office of the ,
’ University cf Minnesota. The preliminary version of the instrumefits
were tested on three different groups of girls. The firs€ group
consisted of 12 eighth grade girls from a lccal school who went
through the forms, K individually ,in the presence’ of their’ school
counselcr who also served as a consultant for the projegt. The
surVéy instrument was next tested with' twenty 13 and 14 year old
girls who were among a thousand participating in various "explora-
tions" included in Michigan Tech's Annual Summer Youth Program.

The third group with whom the preliminary version of the
\9 survey instrument was tested was a set of 104 high school girls,
mostly eleventh graders. The preliminary survey instrument was
‘administered- to them on the last day of a,five day intensive work-

&2 shop entitled "WOmemﬁﬁw'Engineering." Girls had been selected to
: A | _
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participate in the workshop because of their hiéh acadqmic achieve-

ment and demonstrated interests in science and mathemat¥cs.

- r.
'

The survey instruments consisted of four parts: engineering
wareness, career attitudes, a semantic differential and a
lographical and interest inventory. The questions about engineerding

sought to determine their awareness of and attitudes toward engineer-
ing careers, job placement, advancement opportunities, etc. The
questions of the students' futire careers sought to assess their
attitudes toward and realistic knowledge of their future lives as
adult women. Questions concerned career aspirationms, career-family
conflicts, traditional vs, nontraditional .occupations for women, etc.

. The awareness and attitude surveys used ‘with parents, teachers, and

counselors asked essentially the same questions as those asked of

. the girls bbt wording was changed to be'appfoprii:f/ﬁor their

respectivg, roles.
Y ) - ) .

The brojectedirectdisited all five schools in the fall of
X974 to/become fqpiliar with -the school's facilities and environments,
to meef the pripcipals, and to confer with the project contact
persogs. All five schools provided wholehearted cooperation.

. o | .

In September, an all day planning conference was held at
which all key individuals got acquainted, clarified who was to do
what; made several important decisions about the sequence of treat- -
ments and settled on an overall calendar for visits and distribution
of literature. - "

¢ ~

The fall survey was administe) during the last week in
Octgber or the first week in Novembef except for a follow-up early
in*-Pecember of scme absentees at Barbour. The Spring Surves\h@s
given in April and May. The contact person also distributed the
form to faculty members. Questionnaires were mailed to the parenfs’
with a cover letter on the jqnﬁor high school letterhead signed
by ghe local contact persqn. . T

¢

. iy > \
3. Obstacles to Ileement;il n - T—r

AN .

The finmal report dojggedts'a vanietyjaf difficulties en-
countered in the administration of the treatments. They report that
mor# different individuals® were.involved than originally planned,
especially with Group B. The aontact person at the Inner City school
strongly advised minimizing the number of whites who would visit

. 'their students and suggested scheduling the audiovisual presenta-

tion and the minority .resource persons first. At the suburban school,
wheére the busing issue had recently created ill feelings, the contact
person advised against the use of any minority resource person.

Some scheduling problems were ‘also éhcéuntéred,‘e.g., .
weather and.so on. A_combination\si\iomplicacions resulted in six
) ‘ “\

¢

" . "
N []
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g o ) L_/;’
different engineering students being involved instead of three
as intended.

/

i

4 The treatment, grouping at the Inner City school all but
- collapsed because of a 30 percent drop in enrollment due to the
recessicn which climaxed duriag the project.‘ As a result, :
several homerooms were combined which: shifted some girls from one
treatment group to another halfway through the project, Data for"
those with mixed treatments were removed from the groups before
« statistical evaluatlons vere carried out.

-
Problems were also encountered in dealing with.the girls in /////
»  Group B, and to a lesser extent, Group A. Some of these problens )
stemmed from‘difficulty in scheduling the girls-to report to the
désited room at the desired time. About one week in advance the
contact person at each school usually sent a mimeographed list of
all girls who would have to miss any class in order to participate
- * in the project. ‘On some occasions teachers refused to.release girls
from their classes despite the advance notice. In addition, control
. procedures at the school usually required that each girl be issued
a hall pass so that she could leave her regul scheduled class "to
attend the project session. Sometimes passes were not issued for
every girl and some passes were misdirected. #*In addition, the
junior high schools were often short of space and sometimes had to
_accommodate other projects at tshe same time. On at least two
- oaccasions this resulted.in the scheduling of some other group into
. the room assigned to the project group and hdsty compromise arrange-
ments had to be made. Another problem encountered toward the end of
the project wds that some girls refused to attend the scheduled
. session either because of a competing event, e.g., a Kung Fu movie
being shown in their English class, or because they had lost interest
in the project. All these problems added to normal absences. The v
wonsequence was that not all girls in any group _got the same experience.

.

!
Recruitmegt. The project encountered no serious difficulties
in obtaining the sample of students, since it was not optional,
. but arranged through the adq&nlstratlon.. They did, however, have some
v _diffdiculties in retentlon (cf. Section 3 obstacles)

Rt ‘ The cooperation of the pare and teachers was not.out-
standing. The initial approach to 2?5 parents was by means of. a
letter over the signature of the contact person or principal of the
J respective junlor high schools on their own school stationery. When
responses _did not ,come back at the rate hoped for, a follow-up
letter was sent to parents by the project director on University
letterhead. The follow-up letter for the fall survey was accompanied
by a second copy of the questionnaire in case ,the first had been

- mwmisplaced. For the spring survey, the cover letter with the survey
form and the reminder letter to slow respondents were both Signed by.
. B} . LI } %
v .
¢ 4
% 4 \ .
: -
\)‘ f ° - o .
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the ‘director. Between 7 percent and 35 percent of the parents at
the different schools responded<to the spring survey, roughly half
the number respondlng to the faL; survey.

. The respon$e rate for the Inner City school was less than
half that for the others, presumably because of less emphasis on
printed media in their culture and«Qess contact of those families
with professionals.

Teacher ;esponse to the surveys was considerably short of
unbounded enthusiasm although between 32 percent and 95 percent
responded. However, persistence on the part of the contact persons *
elicited responses from a hlgher proportion of the teachers than
could be achieved with parents. . ‘

.

~-

4. Project Personnel and Consultants

Many persomnel were involved in this project. Most of the
administration was conducted by Dr. Clyde Work, Associate Dean Q&f
Engineering and Dr. Martha Sloane, Associate Professor of Electrfical
Engineering Six different engineer students were involved in the
demonstration projects as well as some industry representatives.

Dr. Sloane also gave one of the sessions for treatment Group A, and

one of the engineering projects session for’ Group i . ‘ +
5. Primary Outcomes

A. Expérimental outcomes. These data appeared to be amenable -
to statistical analysis. No results of any such analysis are given; )
rather the final report has many long and complicated tables reporting BN

reported a change /from a mean of,19.32 to 20.19 as 4 percent. Further,
because of .the way the labels were constructed, it is sometimes .
difficult to understand what '"changed" or what the percentage repre-
Sents. Since no standard errors were reported, the evaluation team

made judgments jhased ‘on the magnitude regarding the possible level

of significance if statistical analysis had been run of the difference.

a percentage of czang . For example, a scale based on a possible 25,

N »

Engineering awarenebs and career attitudes. There appeared .
to be no signficant differences between the fall ‘and spring surveys
iq any of the fifscales (engineering awareness, feminism, career
motivation, pare interest or engineering career) between.

) [

-

the t types of control gfoups
.the types of treatment groups
the treatment and control groups A . )
seventh and eighth graders . .
males and females (with the possible exception oy
of the feminism scale)

‘

o » ‘ ) 7:_) ) h/

s -




. 6.
7.

. The

syrveys of* the sghools:
indices than either the rural or suburban schools.

: difference,

. - Biographical-interest inventory.
was the identification of differences between girls who scored

Semantic differential.
- cant pattern to these results.

77

-, *

o

no effect of 1iterature-on parents .

no effect on teachers . w
only substantial differences appeared in the baseline
the Inner City school scored lower on all
There was no
however, iq_she peftentage of change between the schools.

There was no consistent, or signifi~

One result of the project

‘

relatively high and those who scored relatively low on the Career

Engineering

Index. The responses for the Biographical Inventor& were

analyzed for girls who scored highest (top fifth) on the-Engineering

T Career Index and those who scored relatively low (bottom fifth),
% Results th#t have a chi-square signific#nce of 0.05 or better indlcate
*// ) that girls who are most interested in engineering are more{likely to:
) .
1. characterize themselves as "constantly active"
. ot 2. have a "strong" interiii/in fixing things
. ‘ 3.. read outside of. schoo .
4. spend a foderate amount of tifme on photography
5. spend a great deal of time on chemistry e
— * 6. regard puzzles as interesting
- 7. have helped considerably in emergencies
' ' 8. suggest'projects to friends either occa51onally ’
or frequently
/;% 9. "have a math (but not a scieffce) grade of A - -
Ql - Some observations obtained from this study are given in

Ly

\ -

2.

3.

C e

Michigan Tech's final report.qqlhe dlfferences observed included
the following.

Comparing the effect of tréatments on girls with- °

.the highest initial scores on Ej ineering Awareness
with those with loy initial seores suggested: that .
the treatments had a pronounced positive effect on,

the high scores but a lesser or even a negative effect
on the dthers. R N

[

e exposure of Group ‘A and Group B resulted in a
greater increase in values of the Engi ring
Awareness index from fall to spring’ than observed
in other treatment groups.. No consistent dlfferences
could be observed in ofhér indices.

& . v s b
' .

Responses obtained from students at the suburban

and rural schools resulted in from 4 to 37 percent
higher Values for the five indices used than, for .
students at the Inner City school, but there were

‘no clear cut-differences between t?e suburban an

rura‘ schools. N d\ :

’ - -
- *

’ ) / H . ” »
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—— ; to seventh graders, . .°

> v

, 41 Controls at experimental schools did show some changes

that were not observed at schools where no treatments -

// : ‘ ) were carried out, presumably because of communication
. with students receiving information about engineering.

¢

- 5. The Enginee;ing~Awaren§s§ and Femifiism Indices for
\ parents who received literature about engineering and
. . h careers for women increased by 12 and 8 ﬁércent relativg
+ to controls and 2 to 3 percent for other indices.
~ 4
6. In the control schools where seventh and eighth graders
were compared the indices obtained were somewhat (up 0
to 10 percent) lower for eighth graders as compared

7. In the two Tongrol. schools where boys and girls were
compared, boys' responses resulted im higher (3 to 9
. 'percent) valuzé of all- indices than girls except
: Eeminism for which girls were 20 percent higher.

8. Mpst studemts in each of the schools did shgw con- .
-é?derable interest in the "hands on" projects and
T cooperated in these activities. Most 5f the Group A
présentations were also well received but the greater.

formaé;;y/and lesser iﬁﬁree'of ctivity made it harder: -
. to créate enthusiasm. . Cfij£2§> vl .

‘ -

——

* * 7 9, .The printed matter was, to a large ®Rtent, ever the-
heads. of the eighth gragefs except as resource material
for a paper that might have been assigne@; There were -
two nmoteworthy®exceptions:  The "Quincy" comic book

. . (from the General Electric Company) and the booklet y,
—_— "Engi%ring: Creating a Better World" (distributed '
by the”’Engineers Councjl'for Pfofessional D velopment) .
which made libekfl use of cartoons. 0 moreé expensive
>~  Dbooklets, WOMENGINEER develgped by students at the
ﬁniversity of Illinois and distributed through ECPD °
" and the GE slick paper multi-colored booklet "What It's
. C . Like to be an Engineer" also attracted special atten-

‘ B tion. Some of the other pieces were excellentagor \
well-motivated adults or senior high school students U
seeking inforfation but less appealing to the average
eighth grader. . .

’ -
B. Participant impact survey. -Because the names were not -
available, no independent impact survey was tonducted.

- - ¢
. N
C. Site visit.’ The site visit was conducted in November
1975. The evaluation team met with Drs. Work and Sloane, several .,
conselogs, and severél students includigg one who fan the demonstratiorrg\.l




project in the Inner City school. The team thought the pergonnel to
be very competent. However, the staff was very discouraged about the
completed project because of all the logistical difficulties en-
countered in implementing it and were not convinced that they had
made any difference. We gould not ascertain how long they had felt
this way and whegther it could have influenced, the experimental’
results. It lik influenced the writing of the final report that
was a year and a halfN\late. *

6. Sécondary Qutcomes

Michigan Tech has increased the female enrollment from 10
in 1971 to 200 in 1975. Although the effort toward recruiting women
started when the school was in financial trouble 2nd needed more
students, the“evaluation team was told that there had been a dramatic
change in the awareness of male faculty members. The UniversiZy now
has special programs for female students where women spend evenings
together, have otheﬁ female contacts for special problems and per-
sonally answer inquiries from potential female students. In sum,
these programs appear to be increasing the institutional’support
for females. . -~

oz .
7. Materials and Dissemination ' - -

r

The projec?rutikizéd existing printed dnd audiovisual .
materials rather than developing its own, with.the exception of
the survey instruments,

; ) s “«

8. Cost X g
» . S

¥

\l

. . e -
. The total cost of the program amounted to $26;500r-~A§ ST
broken down by”the projecscisito three catégories, the pyoject director -
distributed the total cost apprpximately as fo

1. development and admilispbr g thensurdeys! -~ $7,000 . e __”:i»

2. planning ‘and adminisfration of_ghe treaMgents: = $12,000° : '

3. analyzimg and regsrﬁing the results: SZ, 00 ) . ( ¢
° . ~——

. Literature.’_The cost of the literature digtribution amounted

-.to about $1.55 per student, teacher, counselor, and parents for the s

brochures plus an equal amount to cover the cost of planping, select-

ing, ‘and distributing it.+' o\ P N

A&B greétments. The cost of thg Group A and B treatments *
amounted to about $30 per student including costs of salaries, travel,
supplies, and administration.« In individual one-shot programs, costs
~of these kirids of activities can often be minimized by absorbing

v
B
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PAruntext provided oy enc |

' engineering practitioner in th¥s o*ogect), bortowi
material, etc. Fo ale effort, Such‘BaV

3 . ‘ .
R ' . 80
. ' . . ] i

administrative time in the duties of existing staff, relying on re-
source persons contributed by their emBloyers (as was-the case for the
&g audiovisual

ngs could not be
expected and the costs suggested would’ be real."

.
o

9. Recommendgtions and Conclusions . - ) LY

N

L - & N
In general, this report tended to unéerscore-our earlier

recommendations. - For examples ~
1. The project appeared,to poiht up the need for.tech- >
wkcal assistance and standardized evaluation instruments .
* 7 for ‘project diregrors. Specifically, it is difficult .

: to tell whether the treatment made no difference or ¢

whether the evaluation instruments were, insensitive

x\\ " . to the changes.

2. It does not appear to be advantaétbus to Ery to
persuade girls to choose science-relat®ed careers; /
' .rather it seems that reinforcing existipg proclivities . .
'i1s more effective and erffélent This is supported ‘

by the observation which commented thaf girls with- . 7

the highest initial scores on ‘the Engmeerm° .
. Awareness index were positively affected by the ttreéat-
ments, wheteas the low scorers were negatively affected.

Y s

3. The project also peinted no the frustrations and o N

logistical difficulties encountered bv outsiders - ; i

trying to work with public scheol systems, as noted .
e in the Policy Studies in Education Project. , .

\ . .. -
- ,
" + .
\
.
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J. "Workshop for'Guidance Personnel: Engineerlng and
Science Career Ooportun1t1es for Women" .
Michigan Technological University, Houghton, Michlgan 49931 o
. Amount: $31,500 .
- ) 'Project Director: Clyde E. Work, College of Engineering

‘ .
~\

1. Proposéd Project ) . A
/ » he o) ~, “ ‘ + . . A ..

. The objéctfve of the project was to examine the following three
" questions? . - - ' o
< ?
) 1. Can the awareness -and attitudes of counselors and
- secondary ‘schéol teachers of science and mathematlcs
. - toward scientific and technical careers for women . ¢
be improved by consc1ous treatment? . ., ‘ . "

s
)

o

2' How much improvement in awarenéss and attitude can

' @ be achieved in a short perlod of time?. )
. ¢

. C e
- 3. What changes in behayior will’result from the
. ) \ A anticipated changes in awaremess andfattutude?

The mechanism that was “to. be employed was a two-week worj:
Thirfy-six participants,were to be selected to form six projectfgroups,
] » each consisting of four guidance counselors .(three from high sq¢hgdls
"and one from a junior high school) and two teachers of science and/or
mathematics. Distrbytion between males ‘apd—females was o be based
on- the proportion in the counselor and feacher populations of Jichigan,

of the workshbp site to minimize tramépertation costs.
-

«*. Theé'program was to consis f about sewen~half- -days of presen-
tations by outside resource people and discussion of the fields they °
describe and information they prefent, five half- —days of field trips, . -
five half-days of group project work, and ‘three half-days of planning .
and project presentation and evaluat®on. In the progect phase of the

o « workshop, each grdup was to: choose an approacn to follow in presenting

///// . information tg stddents in grades 7 through to crit1cally evaluate

L existing materials, to 're commend changes, andzﬂ)velop PT revise some
materials, and 'decide on. a strategy for using the materlals.

L ¢

Ta measure changes in awareness and attitudes of workshop
participants an evaluation instrument was to be -administered at the
time of .application to attend the workshop and again at the end of
- - the workshop. Changes j behav1or wére be identified by use of
’ a second, .less formal instrument to be developed by the participants
themselves durihg the workshop. The’ instruyment will be self- administered
fat the end of the school year following the workshop, and it will call

' . o

W . Panticipants were to be chosen ‘from schbols within about SOOlhlles .

o




~with the year prec%ging it. '

- August % through

/

i

Y

%

qu judgments about the extent-to which certain overt behaviors related
to career guidancé changed in the year after the workshop as compared

‘ , e

- Q

o, \

2. Implemented Projects .

‘f/‘ On the Wh lgfgthgbptojecﬁ went as planned and was conductid
f(,,Ygug‘usu.lS, 1975. The workshop participants divided

into groups of ,five or six individuals. Thtough presentations by
.resource persons, laboratory experiences, field trips, audiovisual
.alds, printed literature, and group projects, participants were
exposed to infprmation and developed strategies for use in career
guidagee efforts in their own schools. Housing, travel .gad Reals
‘were paid for by the grant. '

Recruitmentf A flier announcing the workshop and inviting
applications was sent in April of 1975 to 1,508 junior and senior
high schools within a radius of 500 miles of :he campug. Each school
received two announcements: *one tq the principal and ne to the
guidance department. One hundred and sixty-five individuals
expressed interest and 102 forméb\épplications\ﬁere received.
Thirty-six were chosen, primarily on'‘a demographic basis.

e onlyrdepartures from the_p}oposal were in the\background
of- the participants. ‘Almost half of "the thicipanps were women, -
most had over teq‘yeafs-of experiencegy came from large public schools, or
, from rural senior high schools. Although a concentrated effort was
made, norminorities participated. It had also been antlcipated that
a higher percentage of males and guidance ‘counsélors would attend,
e.g8., 1t was.to be two-thirds male and/or teachers, but only about
on%shalf came from these groups. K

.

3

3. Obstacles to Implementation

‘ . - N '

No obstacles to implementation were ‘described other than the
inability to‘obtain minority/inner city particgpants. ~

o
l

V.

4. Project Personnel ) .

There were four individuals on, the team that administered
,the pt“ojec(t~ They were: . Clyde Work, Associate Dean of Edgineering
at, Michiga:agfch; Gladys Q. Dawson, Associate Pyofessor of Chemistry
‘of Michigamsfech; Michael L. 43in, Associate Professor of Science
Education at 'Michigan Tech%_and Mary L. Bucklin, Codh¥elor at

" Hancock High'gchqol, Michigan! - Dr. Work served as'project director,

with responsibility for visuals and printed mat®riali, and cpntacts

“
«
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. : fheitems were arbitrarily clustered int
.sthe, percentage of change toward the "correct"

2

\

[}

}

with applicants an& partiécipants.

Dr. Dawson was responsible for

. the laboratory experiences; Dr.

+ perticipant selection,’ administration, eval'uation)"l reports.,
. ]

Ms. Bucklin, the field trips.

)

iAgin, the group projects; and
The entire team was involved in

2 .
re-

: [ Tﬁggreéourée persons were fou

t women and four men, rep

-genting thf Society of Women Engineers, the Scientifip Manpower
Comm;ssion, Engineering nanpober Cormission, the Federation of
Organizations- of Professional Women,  Private Industry and the

" ¢

»

Colleége Placement Council... - D N
: . N P . (.
J v . .

.’ * ,‘ e . " C oA '

.+ 5. Primary Outcomes )

N ¢ .
AY

' A.  Experimental outcomes., , - - .

N l. Changes in gttftudes‘aa&
and careers fox women. As p of the applicant pro dure, all
applicants responded to a 51 semantic different#1/true-false
survey instrument yqtended ‘to asgess thg}r~knowledge and attitules
toward engineering and careetrs for.women.
adminii;ared at the gnd of the worﬁsﬁpp. Tho‘group applying, but
not participating, was not resurveyed; consequently, the pargici-

awareness toward engineering .

N4

pants served as‘their own control .group, and the differences r

between the pre-test and the post-test responses were used as one
- - - A .
measure of effectiveness of the_workshq?. - B
s ] >

2
>

r
regjpsentative of the applicants reg

(2)

&ing thg-pre-test measure;
there were consistent and significant increases in the:
and awareness of engineering betwe®n the time of applicatién an
‘. end of the workshop; and (3® there were consistent but-.smalle
_in attitudes toward careers for women. :

)

M -

There werk, however, some problems with ‘the data analysis.
"don't knoy" was lumped on a.scale with yes and no., Further,
" rate scords were Guite high on some items.

- The final report indicateéd tha't (1) the participants were .

The same insttrument was, -

owlddge .

eight'groups,énd"
sver wad® calculated.

For example,
C, the bade .
Finally, the data given -

in the report were inadeqhate~tq condukt tests of sigﬁificance and-nbng\‘ Lt

were reported.
» be made. e .

- - e

-~ . ’ *
The project, however, appeared,
and awaremess Af engineering ag a field.
these data its contsistency: the change between pre- and post-
responses was always toward the answer keved as correct; only two
of the 51 {items did nZ%‘§how an improvement (however, one of the

items that show’e\ slippage was%'fgirl§ should not plan to become. . @

eéngineers'). | L

& . [y

Consqsuently, conclusions abeut attitude change cann@t.

to favorably influence attitude;
The most convincing part of .

-

. -
)
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2. Participants immgdiate evaluation of the workshops. The
pParticipants responded 'to, a questionnaire on the last day of the
orkshop. The participants gave Ehe'following ratings otf the
- relative importance of the workshop components: first was the
laboratory.experiences, followed bywresource persons, audiovisual
alds, discussions with role modelsw printed mﬁterial,ﬂgroup projects,
social activities, panel d;scussions and field trips.

". i T '
3. + Survey from one'9¢é§1fbllowing the worksh§£? The par-
ticipants formulated questions to be used in a "year, Tater" survey
to indicate how their behdviof in car gr glidance activities had .
been altered. Ali'but two “of the resﬁgndents completed this survey.#
. L ¢
Tﬂg comparison’ of time and qffgrts between the year before
the workshop and the year atter showed that participants did report
increase in the atEention.fhey'gave to nonttaditional careers for -
women., Although not-calciilated in the final report, at least some
of the items’ appe'ared- to’ reach the significance level.
VI . : , ‘ . 1 , N ‘)
‘ The participants’ indicated the specific activities they had
ehgaged in durlng the interim year.. Participants indicated that
- -they had recodtacted the workshop’ resources persons, hg& used the
‘mat%riallgederated by.the_groups, passed on information to'studenﬁg,
" *other teachers or counselors, administrators, parents and'the news
media, contacted <other workéhop paryfcipants and changed various -
« " ~counseling activities. Because the questionnaire was ‘specific,
- it may Have increased the reliapility even though 4 before/after
. . g:%mpariéon was not,conducted.” The responses regdrding the interim
o ctions ‘age gjven below. , * . ‘ N . —
* . .. . . ' o

_ - -
D4d you contact any. of the workshop resource persons or staff for
‘ further information or help duripg the.school year? Who? . -

4 o . 4

11 yes
24 rio AR Yo

o Did you use ahy of the material generated by your project group or
-other project groups? Which?, *How?
. .v ‘ ( . . "

b - ,

.

[y

31 yes
4 no

3

© *The report does not state whether this report was maited to
the partjcipants‘a year:later.. In é&thgr évent, knowing some of the
- questions ‘to be askéd may have influenced.-behavior. : -

s e

v
3
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1

Did you pasg‘qncto or use tnfol%ation obtained from the workshep with

. ; < Yes', 'Aa// Yes’ -, . Yes .
- a) students?? 34 ' d) administrators? other? 1
b) teachers?2 - 32 - e) parents? 14 none? 1
c) courgselorgn7 23 f) news media? 5
- ‘ all responded N ' @ )

a - .
1Y . .

Did y0u consult with any ofﬁer of the workshop parti€ipants durihg -

. the school. year?’

4 . ) .
13 yes A . ‘
s 22 nO o ’ . :‘ ~~ . ' ’
Did you consult,w1th any participants"ﬁrbm your project group during
the school year?’ C . , ;
N o , b . _o o’
Y ¢ . M P . ‘&
,12 yes - ' Low
23'[10 v . 4/ v
During this year, have you been more awaréwgﬁﬁthe prominenée of
. women in nontraditional careers? - 3 T~ '
N ‘ B ' . ¢ < 4 -
. 32 y‘es e . . » .
2 no . - et L .
- , ‘. K] « . .
. . . S Ry
What’specific activities did you carfy~on to encourage’females toe
'+ consider nontzad1c1onal careers? *° le . :
. » N , . -
a) organize a career fair? I . o
- b) ‘teach career education? ©° ‘4. . A
* c9 connributé to a course in career é'hcation?' 15 CooL T
‘ d) develop‘a new course in careef education? .10 .
e)®conduct-a parents workshbp} ' L 3- .
f) organize .a career day for students and parents? 8 '’ :
o .
( g) others? f P ) w16 0 ¢ o
no responde. o .. T e F 5

v ‘ﬂéve you used any spec1fic'facts or 1nformat10n obf%ined as a resuLt

e pf the workshop im any gafes or tests you have written,, program :

planning,,sgeaklng, or ratlonale for structural changé in your_
, @;90017 ’ . ) .

v B s
’ L 4 . - ‘Y L H
[N . o ~ . .
N -

$ 28 yes o . N ’ \" NS

) ) , o N L
o 7 no ; - . . o v ~‘.>\

v

y ¥ } o .
./ Have you used any. information gained from the workshop in assertive-,

ness training’ ... ) _ oo -
’ . ‘ i . “n ' - 4 "" ° A ' ?
<11 yeS . * . \ . ‘ - ,
s . 3
" 22 no. e o *;h\ m,' :
. - LT » ‘.
L [N A - . ' ’ - v '.; LY
R -~ ! : -,
MR » . ' .
~— ¢ 3 e B ~A
(33 1] R . A » L‘ .
C . [ , ’ ¢
,l ~ - s !
., .
, . * o # . i
§5 -

L%
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Have you expanded your search for nontraditional careers for women
as a result of the workshop? . :

29 yes / ) . .‘ ,

.‘5 ho .

k

Has your image of careers for women been'different this year than
before the workshop? . ‘ ~
- . 4
31 yes ° . _ o .
~ 4 no . . :

.
.

Do y&u feal you have-changed students' (#s a whole) attitudes
toward careers for women? ’

26 yes
8 no .

. f/ -
1 no response . : o .

$

- Y

Did your principal and/or others on the school staff ask or make any
specific effort to discover and use what you learned at the workshop? -
. . . . - s .

\
0

16 yes* - \ ' ¥ :
3 . B B

18 no ’
" 1 no, response

L)

B. Qarti‘cipant Impact- Survey. ' Because the participants were

not, women chgosing qggeensx_énd participants were surveyed a year v
latéq by projectepersonnel, no indepéndeﬂt survey was- conducted by
the evaluation team. . ¥ . . . IR : 'R
< . . ¢ N ‘ [ ¢ )
. o St . . - . .
. v AR T . ‘ /
6. Secondary Outcomes # oo T . T

4 .
.

§

It seems possible that the real strength of this project may. -
b I3 3 . I3 ~ !

be in it's secondary qutcomes. As mentioned in the above section

on the follow-up survey, the participants reported their activities

~

In the year suecéeding the workshop. These people reported they
passed/on the information obkained &t the workshop to: - '

- v 4 . ) - ‘ .
. Olstudentsf(n=34) ' , '
e b other teachers (n=32) o - - C ..
) . ‘@ other counselors (n=23) l ‘ o ,

o school administrators (n=20)“
¢ 'parents of students-{n=14)

# .the news media (n=5) .
' . rd N

e

-
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Further), there were at least 67 reports of career guiddnce
activities enbou‘ggipg females to choose nontraditional careers.
Among these 67 reported activities, 11 workshops that included
parents were conducted.

r

. The figure fndicates‘that’many other persons who both
directly and indirectlx,affect young women's career thoices were
reached by the workshop participants# Although the level of
interaction and attitude change cannot be estimated from the
data provided, it seems safe to assume that their level of aware-
ness of career optionéffor women was increased tg some sgtent. «
. -

Y. Materials and Disseminatidn ' '

~

The\outline of .the workshop-and’the papers'prodhcsa by the
groups of partic®bants were the®only "products." To the knowledge
of the evaluatorsj; these have not received any formal distribution.

v
[

N i

8. Costs

.
~

Thg total ‘costs incurred, for the project were $3l)§00. - It
is estimated that'the direct costs.to replicate-the project would be
about $16,000. This includes %r%vel, lodging and food for both the
participants and the resource persons, as well as printing, phone
calls, etc. ,Congequently, the cost per participant is abou® $400?

. % -
] . +
] . . . - o -

.
9. . Conclusions and Recomtendations '

Y 3
.

. 1. The approach appears to have been successful an¥
should be replicated. We feel that the’ leverage T
and ripple effects for the-cofmunity may make it
an effective mechanism to encodrége<y6men to
clHoose science related careers.

P .

. -
2. Since some of the peoplé)ihcofporated the.work-
shops with their vacations, cost{Sharipg
- . arrangements between the university and the bar—
ticipates might be investigated. This woyld -
also set up a mechanism whereby the .univ itﬂ
hosting -the workshop would benefit. Consequently,"
' improve the chances for continuatipr without
al federal funds. Co - .

3\\ It may be possible to convey the same information
in a sharter period of time, i¥ necessary, and it

may be more cost-effective to gonvey this kind of

information to all school personnel on the job. ° .

) N S
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Some of the group projects'proposeg/heans of
sh&ing this information with parents through
PTA proggams, etc. We feel these approaches
deserve exploration, €.g., the workshops .
currently designed for the young women could
also be presented at parent/teacher functions.
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F\K. "Promoting the Exploration of Personally Relevant Career

Options in Science and ‘Technology" ) .
The American College Testing Program \
Projfect Amount: $49,794 : _ .
Prgject Directer: Dale J. Prediger .

s Director of Development Researéh

ducational Level: Secondary )

v

1, Proposed Project : . H

This project proposed to fodus on ninth and gwelfth grade
"girls who had not previously expres\ d an interest in a career in
science or technology. The primarysibjectives were to evaluate /
the effectiveness of replicable proc\dures for stimulating the
exploration of, preference for, and flanning toward science/
‘technology careers on the part of girls possessing personal
characteristics assumed to be compatiBle w&#h such careers. The
secondary objectives were to identify #&he perceived barriers, the =~ "
information needs, and facilitating factors related to the con-
sideration of careers in science, as identifjed By girls with
high potentjal for such careers. The project proposed two distinct
studles: one for ninth §rade girls and another for tyelfth grade
girls. - ‘

AN

-

4

In the ninth grade study a sample of 360 academically
capable girls in three high schools were to be stratified according *
'to occupational prefererice and educational aspiration, -and then
randomly assigned té experimental and control groups. The experi-
mental group wastto tomplete a nonsex restrictive interest inyentory
and subsequently receive a report of results that identified specific
job families related to the individual's expressed interests. A
second stage -treatment was to inclhude group discussions .of career
planning  aid and procedures.

.

In the twelfth grade study 1,000 girls not planning collgge

- major in sciencé/technology but having relevant academic potential

were to’'be identified from among the 120,000 college bound girls
taking the ACT Assessment in October 1975. All subjects were to
receive gcore reports including a section. relating their career g
interests to college majors and job families, and booklets on
educational and wvocational planning. Five hundred experimental
i&roup subjéhts, dividegrinto low interest and high interest grougs,
would also receive_two ‘mailings that noted their potential for.

sc%gnce careers and encourage their exploration of such carders A
by’ providing related career informatign. -
. - T
. N ‘
A ‘ .
N ' v -
: 3
-~ . ,
» 4 v
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which t?e NSF project was only a part.

v

The project was expected to provide statistically evaluated
and generalizable evidence concerning the effectiveness of a non-
sex restrictive interest inventory, and other interventions for
stimulating girls' exploration of science careers. QOutcome measures .

,would include amount of subsequent career exploration, changes in.(

career preferences and plans, and eirollment in science-related | .
. . s . N
counses. T

‘

.

2. Implemented Project . T .

‘.Both experimental designs -(ninth and twelfth grade populations)
were conducted very much as they were proposgd. Many of the details
of selection and assessment, however, were developed as a result of
increasing knowlgﬁgenand sensitivity to the procedures being investi- -
gated. Also, ACT simultaneously conducted ai experimental program of

o Ninth grade program. In order to select experimental and con-
trol grqups matched on selected charaétetistics,'an interest inventory
was administered$to all ninth grade girls (N = 360). Both groups were
gseparated into equal number of above-average and below-average sub- .
groups. ' Above-average ability was defined f8r this study ad anyone .
scoring in the upper 50th percentile (baseg on national norms) on the
s¢andardized test used in "the school. - The’ NSF analysis, however, ’

was’ limited to above-average-ability studéqts onlwy. The interest '

results were reported to small ,groups (N = -26)~u;ing Exgloringx ' o
an ACT-generated career exploration book¥t. \ Additional comtacts o
were made through home ings and drop-in visits with students

and ‘counselors. Following the collectigm of a first set of out-"

come measures tNe group dikcussions wer onducted with fhe

experimental group. A second set of measures was then collected. .

A subsequent report to controi group subfeécts plus a third set.o

measures were performed and conducted independgnt of the NSF funding.
. . . L : , .

. Twelfth grade program. Except for the rescheduling of évents,
gome of which were postponed_to be more realistic in ‘terms of.b th
efficiency gnd anticipate ffectiveness, the program for twelf/th 4
gréde’gi;ls also closely followed the experimental design .propgsed.

A brochure that was to have been‘developed from existing materials
was eveloped by;ﬁCT at its own expepse.when exi;ting material
were. found to be inadequate and/or Ansuitable. Both ‘the.expeni- .
mental and control groups were separated. intd high and low medsured
interests in-sci ce/teghﬂelogy. Nursing was excluded from these -
careers labeled #o be science-orierted because of its predomipndntly - -
female participatipn. T -

[ 24
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3. Obstacles to ,Imbplementation :
- T

No obstaele other than the nécessity of generating the‘

booklet were reported.
" 3

~

. .
4. Project Personnel . . " , .

"<

o

The projeét wag co-directed by Dr. Dale J. Prediger and
Dr. Gail’ T. McLure. r. Prediger is the.director of the Developmental
Research Department An the Research ‘and Dewelopment Division of ACT,
a position he has feld since 1970. - His doctorate is in Guidance and
Counseling and all of his professional experience has been in the
testing and c8unseling areas. His career in vocational planning
includes attention to problems on minority youth employment and sex
bias and sex fairness in career interest inventofies. Dr. McLupe
has degrees in education and has been with ACT since 1974. Much of
her professional career has been involved in dealing with the educa-
tional needs of special populations; first with both gifted and -
educational}y handicapped children, and with women. Dr. Richard J.
Noeth, associate director for fieldractivitids, and Ms. Ellen R. Piel
doctoral student in counseling and research assistant on the project,
worked closely with project consulthntg, a m&lti-discipl}néiy group ’
of educators, -including Dr. Robert Yage professor of science educa-
tion at State University of Iowa.. K\ ‘

¢ ) . a
. . >
.

- !
-

‘55.. P{imary Outcomes
) 3 . .
. . . L ¥

; A, Ninth grade expérimental outcomes. Outcome measures wer
collected from a Career Gigfdance Survey administered to both the
intervention and control oups. . The Survey was identical for tpe

& tWo groups éﬁcept for items that measured. reactions of the intep _
vention grou to _the Vocational Interest Profile report. The Suﬁvef“
was composed of ité:j taken largely ¥rom other ACT instruments,

They included questidns on (1) occupafional preferences, and (2) él
nd

a gelf report assessment Of career exploration. Additional items

T, construcxfd to assess the desire for more information. High
lowh initiativel scales were developed and used to score the exploration
-inventory. Items indicéting dCtive, deliberate exploration were
scored on the HPI scale and those that indicated only passive, casual
behavior were scored on the Q{I scale. Occupation group preferences
considered-to fallsdn the s ience/technology area were (1) engineering,
(2 tional sciences and mathematics, (3) medicine, aqﬁr(&) social
Scierice and legal services. Students were considered to have an
interest in a career in science if either ‘their first or second:
choiées feéll in any gi the four categories. Approximately one-third
of all students were considered:to have abilities and interests
compatible with sbfince/tec nology careers.

)

S
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outcome measures were then grouped ‘to inclgget

- £

explorations of occupations;

" desire for information;
N . i ‘ _‘1 * - M Al ™
. preference fd}ﬁibur sets of science occupations;

. o . A -

certainty of prefgfence; and

certainty of required preparation. -
' lThese measures were examined in an analysis of variancé with three .
design levels of effects: “treatment, inggerest type, and school type.
T Interest type included social service, business, technical, scien-
tific and creative arts and school type referred to urbaﬁ, suburban,
and rural categories.
i . ‘ >
»* The analysis of variance revealed no statfstically signifi{
* cant differfences on any of the primary outcome measures related to
careers in sclence. It was reported that group ghidancé’may even
%hégg‘dqprgased certainty about career choice. ,At the ninth grade
level we& are not at all convinced this is a negative outcome.

- \

R ! ? ’ "'ﬁ“\ o
. As~far aé“subsid}ary obféctives related to the more general
ngstion of career exploratiom, thQ§e was significantly more explora-

tion among the freatment students. (Thiiextent to whiche the ;treatment
* 1tself figlred into this estimation is not at all clear.) A ‘measure
e " of coi gruénce between preferences and interest wa® higher for the *
"thitervention group but these effects appeared to dissipate ‘three
months later-- General questions about.the Interest Profile, such
as whether students recognized more career possibilities than &efore,
and whether they would Jike other-students to have an opportunity to
see the VIP report indicate that the studerts thémseves seemed to
Se€ some value in the treatment, even though there was\no evidence.
that more girls were coﬁsidering science careers as a result of the
project. L \ o

- ~

’
-

R . [ .

In summary, the VIP occupatipnal intetest profile report and
gréup counseling sessiops’did not appear, in themselves, to have
increased the number of young women electing ‘and preparing for
science careers. Howeper, there may|have been fore general career
exploration-as a resul® of the proje¢t. WUncertainty regarding.
choice may be an indication of more erious recognition of options
ra‘ther .than less. Within an environment of change, these reports
may Re of valuable assistance.” However, many factors may have com- -
Plicated the assessment "or results: v ’ :

o

ot

v
Aruitoxt provided by Eic:
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1. The defigition-éﬁ social ‘science and legal -
services career preferences as one of the -
‘C "stience™areas. Wlth this distinction
someoné choosing a fine arts or social work
. ccareer as first choice and law or sociplogy
. as second choice would be classified -as
" having chosen a career in sciencel™ Rerunning .

- ' the 'data eliminating these choices -as "science"
' may reveal different results.

2. Experimental contamination from free access of
control to intervention groups.may have acted
to blur any distinctions between them on career

. interest scales.: ) ;

-~

Il

- . % .
o \¥ B. - Twelfth grade experimental outcomes. The outcome measures
selected, for assessing the results of the twelfth grade intervention
were similar to those used\in the ninth grade experiment. . Cateer
et exploration scores demonstrjted less variance, with over half the
’ college bound girls engaging in almost aP} of the exploratory methods
’ suggested by t survey. e determinat;oﬁ of job preferences was
also similar t® the ninth grade group, but the job family Social
Sciences and Legal Sarvices was excluded from the science and tech-

" nology Field. .
N ' . . - n \ «

’ ‘ Only one intervention-tontrol group difference was statis-
tically significant: " the intervention group members were more likely
. 'hT\\j " to be planning to tikE courses in science (87 percent to 79 percent),
courses Nn math. Therefore, ACT concluded that the interventions had
‘no appreciable effects on the college bound students in the “study.
" On every other measure, intervention and control group Jifferences’
. were attributed to chance. With a large N, -the probabiiity of *
~ rejecting an acceptable hypo tl:fsis is nlativ%y small. As with.
+» the ninth grade sf§&yf:fﬁis project did not indicate the lack-of
need for the nonsex stereotyped careef‘tounseling as much as it
. gginted to the inadequacy of this inte tion alone to demqgstrate
the-impact‘of nonséx restrictive counseling. > ‘

<d ~
R . .
C. Participant impact survey. Because of the intensive
‘ follow-up conducted by ACT, an independent assessment did not appear
, - . to be kqsessary. ~Conseguently, no pdrticipant survey was conducted.
. Ld - . ’ N .
" N~ D. Site visit conclusions. The eValuation:team visited ACT
M in November of 1975, and met the project co-directors, Drs. Prediger
andwMclure. At that time, the team'‘examined the materials, apd the
. . layout for the booklet Women in Science and Technology: Careers*for
. Today and Tomorrow. The' team also became acquainted with the long
. . “histo¥y of interpst by the project team in sex fair vocational )
/ : © ®esting, gnd wefe impressed by the téam's commitment to the Jssues
c-invel ‘i‘ ecguse of the use of geographically digp te areds, the
. tedd hvasFunabl ‘0 intgiview‘any projebt:pa’nic pants. :
Y a— $ ’ . ‘ N
>
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but the control group members were more likely to be ‘plannipg to take -
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American Associatibn of University Wopen Educational Foundation. ~ Coun-
seling Techniques for Matluire Women. Washington, D.C., auther, 1966.
290 p. ” e T L
Reporg. of a piioﬁ ddult counselor program, direcfed’by Eleagor ~
. F. Dolan under contract with-the Office of Marpower, U.S. Departmirt e
- of Labor. The consultants ami participant$ in™this program.became '
convinced that counselors musy’have knowledge of adult women's
.\\\ psychqlogy, information aboutf the educational resources available,
knowledge of the techniques:bf ¢ounseling, and information about the
current job market. Wapen returning to work ire insectire, unable to
"piece together" h&lp. They need a;relaa' nship with one person who =
can help them work out the basic steps. full report, with an, ‘
appendix of 158 pages containing suggestgd readings, syliabi, course .

outlines, and.case histories.

An Imperative fo e Seventies:- Releasing Creative WOdanboWéf?~ A Guide 3
jor_Counsel s of Mature WOmeg. Tniversity of Missouri--St. Louis, .
Extedsion Division, 1969. 31 p. - T ; »

T ~4 g ”

Proceedings of a summer workshop sponsgred by‘the.ﬁhiyersity
of Missotri--St. Louis, Lindenwood College and the National
Association of Women Deans and Counselors. The purpeose of the "
workshop was ‘the exploration of the societal attitudes and emerging
options for the education and emproyment of women in the seventies. .-
« Papers by Esther Westervelt, Gladys Harbeson, Carole Lelan# and Ruth
Van Doren are included. A _schematic cycle of the educational process
" for *identifying, planning, implementing and evaluating prograzs for -
women, and delineation of potential target populations of wemen“by .
King M. Wientge is also included. _ - .

3 L @ < -
.

Aétin, Helen S. and Thelma Myint. 'Career'Development of‘?édng Womea®,, -

During the Post-High School Years." “Journal of Counselinz,Psvchqgggy, - L%
v. 18, no. 4, July 1971, p. 369—3943 N ;oo .

This study of 5,378 women during the five yéar -period after hMigh i
" fhool demonstrates that a certain amount of career predictabjlity is - N
possible. Girls who in high school score high on scholastic aptitude, ¢
especially in. mathematics and who plan to go to colleze, usually
choose field$ that require greater career commitwmént. Plans to do
office work or to be a housewife are mgde-by girls with less aptitude
and fewer acadenic interests. Girls who are‘'interested in focial - .
service or health fields, but have; little interest in further “educa- ﬁ
tion usualfly continue to choose these fields. Full-time enplovment '
after high\school, and early interest in butiness and hapagémen@, a T
B.A. degree, and unmarried status proved to -be the best predictors of
plans to pursue a huysiness career. . ‘ /) )
Despite the fact that close to odne-half of the women studidd
changed their career plans during the peripd studired, early pattern
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- and interests predict later careér outcomes.. Since many women must ’

) decide at high school graduation about future careers, counselors and

. educators should assure responsibility for guiding these young Woren o

. to makefplans!most appropriate foér them, especially those plapnning ‘ 2

careers that require specialied tfaining. Guidance becomes even more .
erucidl for those girls of high ability and low aspirations who later -
l¢arn that office woTk-or being a hotsewife is HgE commensurate with
their'-interest§ OT abilities. 7 ’

. 3
N d

) . . - N . *
Bank, Ira M. "Children Evplore .Careerland through Vocational Role-Models."
Vocational Guidance Quarterly, v. 17, no. 4, June 1969, p. 284-289,

$

) . ’ ‘@
" The author feels that boys and girls in elemefitary schools are:in ~
need of experiences whiéh can provide maximal opportunity for '
~ vocational inquiry. A broadeér base for vocational choice can be
developed during those. formative years and counselors can help build -
an expanded "career-land" in'which the children are exposed to the
world of work and workers at an”early age. The gndividual's choice of
alternatives in his future years may be enhanced by this exposure.
e author describes a'role-model program which was used in an
elementary school and evaluates.it..

»
Cook, BarEarQ; "Roles, Labels, Stereotypes: A‘Counselor's Chgllenge."
Journal of the National Association of Women Deans and Counselors,
v. 34, no. 3, Spring 1971, p. 99-105. R

The author discusses answers to the questions: what should it
mean to a counselor to. have an increased awareness of culturally
defined roles for™men and women? How Ray a counselor: increase ner
own awareness? How does a counselo “g s¢lf concept affect her

N ability to help individual women find ansWwers to theit individual -
problems? : , b

¢/z” Daly, Edith %, A Theory for the Vocational Counseling of Women. Doctoral
Dissertatﬁon, Ohio University, 1970. 199 Do (University Microfilm
- Publications No. 71-16, 483) e g

k-

r

* A study designed to develop a conceptual framework for viewing
the,cbmﬁ}éxities of female occupdtienal choice and suggestifig a
vocational counseling process. Literature of the' ast ter years was
reviewed. It appghrs, says 'the author, that objediive knowledge of

. . individual traits and/or of factors operative in job situations does
not explain women's vocational choice processes. Research findings
seem to point to what could be called”a "situatienal" view of women's
choices. The decisions woméh, make about career patterns and specific
v occupations are pade 'in the light of their own individudl p?ipritiés,
’ . at a particular podn? in' time, in relation to their pe ception ‘of
the meaning of a number of variables impinging upon and within thes. \\
The author discusses her theory for cgunseling,l .
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Entine, Alan D. ''At Mid-Life Thevy Return to College and Change Careers.”
Jougnal of College Placenche, v. 27, no. 4,y April-day 1967; p. 50-57.

-

‘The director of the pilot New Careers Program at Columbia
N University dlscusses the prograum, and the motivations of pepple

Aruitoxt provided by Eic:

— uishlng.to chanoe careers at mid-life. He feels that the national
a T interest #n this _program has "uncovered a finding broader than the

- ariginal scope of the, program--countle>s~men and women' wish to
.change ®heir careers in the middle years."

Eyde, Lorraine. "Eliminatirg Barriers to Career Development of Women."
Persohnel and Guidance Journal, v. 49, no. 1, Sept. 1970, p. 24-=28.

- [ 4 ~ .

. Women and girls'need special assistance in planning ‘careers, and
vocational ‘counselors need to consider carefully factors in their
background and patterns of development, according to author. The
needs of low income group women, for example, are different from

+ those of otﬂ;r groups. Counseling young girls refijuires covering
far more than traditional topics of vocational in¥erest and aptitudes.
Counselors as a wno§e the author states, have been™found to hold
- sex-stereotypés, and they need to change these attitudes. They *
- also need to be aware of subtle changes’ occurring in occupations so
o that they Fan prepare women for the future instead of the past.

Fagin, Margaret C. "Aﬁa;ysis of “the Performince of Adult Wollen imr

Misgouri’ on Three CGeneral Examinations of the Col ege Level - o

* - ‘Examination Program." Adult Education Journal, v» 21 ndq.?
Spring 1971, p..148-165 .
) One of'thé major purposes of the College ﬁ‘iﬁl Examination
) Program is to, give.adults an opportunity to secure college credit by,
examination. In 1967-68, three of the General Examinations .of the
College Level Examination were administered to 319 lMissouri woren,
‘aged 25 to 73, for the purpose'of comwaring their test performances
‘with those of regularly enrolled freshman amd- sophomore college
women, and of developing normative data for adult women. Arbng
- the 10 findings listed: ;chronological age has no beiZing on the
ability of mature women to perform well on the three @%aminations
used; recencf of formal education is sighificantly related only to
performance on the Natural Sciences Examination; level of formal
education is significantly “related to all three examinations. These
. and other findings have important implications for counselors of
‘ ,adults, college admissions officers and employers of mature women.

.

)

Farﬁer"ﬂelen S. and xartln J. Bohn, Jr. '"Home-Career Conflict Reduction
and the level of Career Interest in horen. Journal of Counseling
Pszchologz v. 17, no. 3, May 1970, p. 228 232. . .

Many women experience confllct between home and career beca se
of the cultural lag between social opportunity and sogial santtlow.

C., This study was an’ atteﬂg\\to reduce home-career conflict experltcntall),

N . ‘
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\/,\ were compared in a role-playing situation whére they ‘acted as

A

i N

by providing 4 measure of social saaction for demanding career N
roles and to measure the effect of this reduction on home and

. careet interests. 'In addition,~the study’ controlled for married/
single status to determine its relevance to vocatlonal,interest when
home-career conflict was reduced. It was concluded that, the \
level -of vocational interest in women, irrespective of married/’-
single status would be raised if home-career conflict were reduced
Women's att}tudes toward careers can be arﬁected and counselors .
must take time tq dlscuss some of the issues involved in the voca- -
tional choice process for women. Such clarlflcatlon "could be built
into Kigh school and college curricula for girls, "warranted when .
ope ‘considers the gain to society if-women chose careers commensurate
with their potential." ] - :

v "

Fortner, Mildred L. "Vocational Choices of High School Girls: Can They
Be Predicted?" Vocational Guidance Ouarterly, v. 18, no. 3, X
March 1970, p. 203-206. « - S

-

-
°

A,though counselors ares becoming aware of the changing patterns
in labor force.participationigf women and the need to help girls .
prepare for the future, they nave difficulty doing this because of
- lack of knowledge of fagtors, contributing to the vocational choice
of girls. This study dttempts to identify some of these factors,
using IQ scores, Sims Occupaticnal Rating scale, social class and
family wage earners' occupations, on a ggoup of -400 high si‘ool
juniors and seniors in Missouri and Wyoming. Results show preFictions
can be made. p
1 . " K e
PFriedersdorf, Nancy Wheeler. A Comparative Study of Counselor Attitudes
Toward the Further Educational and Vocational Plans of High School
Girls. Doctoral dissertation,, Purdue University, 1969. 171 p. -
(University Microfilm Publications no. 70(—3887)
., - '

An attempt’ to detérmine the attitudes of counselors toward the
educational and vocational goals of:high school girls, and the extent
of diffe¥ence between male and female counselors. The counselorss

college bound high school girls ard non-college bound girls. The
counselors were also given the Strong Vocational Interest Blank
and Personal Information Forms tQ complete. Svme conclusions:
male counselors associated college bound girls with traditional
feminine occupations at senmi~skilled levels, dnd tendéd to think
of women’ in feminine roles; fenale counseldprs tended to expand *
the, traditional image of female. work roles; male counselors per-
ggived the college bound girl. as having positive atti tudes toward
traditionally feainine occupations regardless of the'cla531flcatlon
level of the occupation. Such perceptions may af fect ‘the higher
educational and vocational goals of the female student. -Recom-
mendations and suggestlons for public school programs to expand )
occupational horizons for women are presented

- “,-
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Gardner, Joqurd. ''Sexist Counseling Must Stop." Personnel and Guidance -
Journal, v. 49, no.;9, May 1971, p. 705-714. - -

. - LA ’

' ;ié author states "Today, it is crobably not a serious mis-
representation to'say that. all counselors are sexisg," -The myths
about womezf need to be eliminated and .texts an Curricula’ from pré-.
reading on deed revision so that children will develop aspirations
according to their individual characterlstlcs rather than to their
.8ex, She Sug ests that -tounselors must take courses. taught by
feminists, participate 1n consciousnes's-raising groups, and pu35ue
internshlps superV1sod by femlnlsts. .

[ 4

.
.
i- . N

. Hall, Guin.( "A New' Look at Women afid/ cations.“ "‘American Vécatiqnal
. Journal, v. 39,. no. 4, April 1964 P. 25. . ./ “

s ‘ N < A

RQF author contengé that, educatloh has a‘responsibility tofﬁhe }
girl 1 school and to the women wishing to Pe-Enter the job man&nt.
Vocational schools might explore job o:1entat10§ courses and gomen s
organizations might sponsor job clinics where free“guidance/ by
career specialists cowld be given. There i% also a need for educa-
tors; especially vocational teachers, to meet more frequentl? with ,
- 4business and industry personnel, a mplqufnt agency personnel,
: §

Johnson, Ray W. "Parental Identification®n Vocational Iqterests of -

* . Callege Women." MeaSurement and Evaluation in Guidange, v. 3, no. 3,
Fall 1970, p. 147-151. . . E s 7
% A ~ -

The subjeMs in th\s study were tested for occ patignal interests .

and ideptification wifh mother or father. From the results it would i
seem that women with interests in dteas that are- basidally Scf/ﬁtlflc (/
tend to 1dent1fy more with their fathers than their mothers. The .
results farther suggest that identification with the- nother,'as " B
measured by the. tsd\ﬁiqueggﬁ.&%és study, is not a major con51derat10n
in the formation of the s X-typical.occupational interests. Career’
interest§,are not necessarily associated with masculine 1dent113cataon
but mathematical 5c1en;1f1c interests may,.be sa associated.

£ / ~-

Levine, AdEline Gordon. Marital and Occupa 6dal Pians of Women in

~  Professional Schools:, Docto?al
dissertation, Yale Unlver51ty, -1968. i
Publications no. 69-13, 353) N

.-+ Social class, background factors, future plens and current

experiences of students at four professional schools were studied.
Two of the-schools (law, medicine) were characterized as masculine
fields, the other two as feminine. It was found that women in the
masculine field gchoouls caze from higher social class backgrounds,
.and had mothers’ who were bathr educated and approved of a variety
of <areer roles for women. *These findings were interpreted as showing
. that only the financial resources to implement care=r choices,
but .models of orientdticn toward female occupatlonal and educational
roles differed between Cdrﬁir field groups. . ' . -
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. «fiif v;\ Lewis, Edwin C. DevelopingeWomen's Potential. Ames, Iowa, lIowa State
s University, 1968. 339 p. i ‘ )

A survey of existing research on_women, includidé'ability,
& . .education, employment, careers and guidance. The author surmarizes
< . the research which is frequently contficting.  An extensive

4 ’ bibliography is included. .

] . . s i -

McHugh, William Thomas. A Study of the Differences in Self-Concept and “
_ ) Occupational Role Concepts of Young Women and Middle-Aged Women -

//’ ! @n Occupational Training Programs. Doctoral dissertation, University
T /) +of Oregon, 1970. 96 p. (University Microfilm Publications no. 71-1333) -

[\{"a ‘ The the0§y that an individual uses her occupational choice as
[ Y~ " a_means of seYf-actualization was the position of this study. The
. . study investigates the effects of age on' the yelationships between
gelf-cdoncept and occupétional role concepts. The analyses of data s
, ~9 0 all areas of the study revealed no significant differences
: - etween the middle-aged women and younger women of this study, whe
were in the finzl stages of professional and semi-professional
training at an urban community collegeé. If, however, the directional
pattern of the diffemences in mean scores are not due to chance, then )
’ some conclusions can be propbseqd. The author discusses these.
. - - .
ey MacPherson; Lucille g. The' Effects of Social Class on Females' Perceptions
{ . of Traditional Sex Rolé AdRerence in Occupations. Doctoral Disserta- .
tion%/Ar;;ona’SEaté ﬁniversity, 1971. 82 p. (University Microfilm
Publications mo. 71-§981) o L :
e ‘

~ v
\ -~

, P )
. * The 'premise ofthis thesis is that social class membership
" dinfluences perceptigns of traditional sex-role adherence in gccgpaJ
| tions and these perdeptions in turn affect octupational choice. The
Ta . "+ analysis revealed significant differences between the responses of
, thefhigh schoQl seniqrs in three social classes for semi-professiqnal,
. ) managerial, skilled, and semi-skilled occupations. Sex.role adherence
. appearéd to be a function ofisocial class membership. To the extent
that this population studied is representative of female high school
- seniors, it can be concluded that -social class is an important factor
~\\\~ ’ “(inf%uencing perceptions of sex role stereotvpes in occupatioas. These
- findings kelp toward a better understanding of some "factors involved
in girls' occupational decision making and/subsequent dgvelépment of
a theory of vocational choice for wozen. 7/ ' )

0
- 4, -

= Mégih, Lalit K. "Cafeér -Saliency and Its Relation to Certain Needs, - v
... ¢ - + Interests, and Job Values;" Personnel and Guidance Journai, v. 45,
; ~no. 7, March 1967, p. 653-658.

4 The high career-salient wowman, according to this study, shows a

' high need for achievement and perceives herself as capable of enduring
long beriods of work. She indicates a strong desire for fame but

{ ~1is less concerned with prestige. Howgver, this is a small porticm of

¥
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!
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’\
the women tested and compared to men, a much smaller proportion. s,
According to the author "the recognition of these differences is |
essential for any successful counseling program . . . a program , © .
more oriented toward nonoccupational interests and motivations © ©
_might go a long way in. clarifying the goals of women."

©

Matthews, Esther and David V. Tiedeman. "Attitudes' Toward Career and

. . Marriage and the Development of Life Style in Young Women." - )
: Journal of Counseling Psychology, v. 11, no. 4, Winter 1964,
p. 375-38. &

v A study of 1237 girls, representing the ‘developmental stages
of early adolescence, adolescence and young adulthood and their °
attitudes toward career and marriage/ One interesting :finding is
the drop in career commitment from junior to senior high school.
The high school group showed a greater acceptance of marriage. The
authors feel that a major theme which appeared in the 'responses is
that women feel that men take a dim view of the expression of
wvomen's intelligence, and it is tHKerefore wise to accept this situation
if one wishes to marry. . .

Mooney, Robert Francis. A Multiple Discriminant Analysis of the Interest
Patterns of High School Girls. Doctoral dissertation, Boston
College, 1968. 147 p. (University Microfilm Publications no. 69-12,
329)

This study agtempted to discover if significant differences . .
s . exist among college preparatory high school girls categorized into -
. “Sbroad occupational preference groups. It also attempted to exanine
the nature of any differences and classify girls into occupational
preference groups on the basis of these differences. Results showed
that the interest patterns of many high school girls seem to crystal-
lize by the time they enter 10th grade. It further showed, according
to the author, that it was possible to classify girls, on the basis
of their interest pattern into more specific occupational groups
' thaﬁ science or non-science. The classification procedures of this
\ e " study might suggest to the guidance coun§glor a new and effective
method for helping high school girls, to select appropriate careers.
Mowesian, Richard. "Educational and Career Aspirations of High School
Females." Journal of the National Association of ‘Wo%en Deans ard
Counselors, v. 35, no. 2, Winter 1972, p. 65-7C.

According to the author, this study implies that girls are not
satisfied to enter the labor market in just any job but have definite,
post high school objactives as well as levels of occupational
aspirations. £ the data’ from this investigaticn of girls in Texas
can be accepted as representational of our adolescent female popula-

. tion, then there are some implications that counselors will need to .
i . consider in career planning with the girls. The author lists and

: briefly distusses four considerationms.
8“\«/
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P

New Patterns of ‘Employment. Proceedings of the Conferénce~Wqrkshop,
March 29, 1966, Center for Continuing Education of Womeg.
Ann Arbor, Mich., University of Micnigan, 1966. 143 p.

Many women wish to resume their interrupted formal educatioﬁ,
or enter new fields, but they want to be trained in a field where
their services will be needed. The emphasis of this conference is
to discover the most promising fields of employment for the
educated mature women who want to work only a twenty to thirty
hour week because.of family responsibilities. . .o -~ - ‘

Ohlsen, Merle'M. '"Vocational Counseling for Girls and Women." Vocational
Guidance Quarterly, v. 17, no. 2, Dec. 1968, p. 124-127.

Because society's influence has not encouraged éirls to take
seriously the choice of an out-—of-home career, the author feels that
the counselor must make special efforts to cope with the sex role
problems and encourage girls.to enter responsible positions in
business, industry and the professions.

.

6kuq, Barbara F. '"Later Careers of Women College Graduates." Journal of
the National Association of Women Deans and Counselors. v. 35,

no. 2, Winter-1972, p. 83-89. ‘

' Increasingly, counselors are having to ‘deal with the problems of
the’extended work life of the matpre woman. If more were known about
the potential influences--early work, education, familial experiences--
‘counselors would be better able to.help college girls fdgntify the kind’
of variables they should -consider. during” their forthcoming career

. and homemaking periods. Counselors would then have a better under-
standing of the special considerations neceslsary in the study of
women's occupational choices. The purpose of this study was to
identify the factors that determine the occupational choices of a
married women 12 to 20 years after college -graduation.following a
period of at least seven years as a homemaker.

Rezler, Agnes G.. "Charécteristicg of High School Girls Choosing Traditional
or Pioneer Vocations." Personnel and Guidance Journal, v. 45, no. 7
- March 1967, p. 659-665., ) i :

2’

Junior and senior girls in a Catholic girls' high school in the
mid-west were the subjects of this study. The characteristics of
girls who wished to be pioneérs, i.e., physicians, mathematicians,
scientists, were compared with traditionals, i.e., nurses, elezentary
school teachers. Academic aptitude, interest, achievement and
personality differentiated pioneers from traditional. From the '
results it seems clear to the author that ptospective pioneers can
be separated from.traditionals by the time of the junior year in high
school. The implications of- this for counseling high school girls -
is discussed.
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BSchissel, Robert F. "Development of a Career-Orientation Scale for v

Women." Journal of Counseling Psvchologv, v. 15, noé 3, May 1968, .
p. 257-262. ‘ -

hd

.

This study developed a Carzeg-QFientation Scale which discrimi-
nates between career and non-cafe€r oriented women on the basis of
interest. The results were favorable ‘to the hypothesis that areas 'of
interest of women classified as "career oriented" differed
significantly from those of "non-career oriented" women., There
is8 evidence that women can be ordered along a .continuum of career
orientations on the basis of their interests. ’ <.

Sedlacek, Caroline Gladys. -§elected Factors Affecting Certainty and

" Persistence of Vocational Choice for College Women. Doctoral
dissertation, University of North Dakota, 1968. 123 p. (University
Microfilm Publications 'no.. 69-8567) :

The purpose of the study was to investigate vocational choice
and persistency in relation to the college factors: type of
vocational choice, ‘vocational interest patterns, personality needs,
academic ability and performance, and family background. The study
was done in two steps with follow-up questionnaires. Some findings
for the first part: more women from the "very certain" vocational
choice and "fairly certain" groups chose traditional vocatians

. than the "uncertain" group; the "ve%y'certain"‘group scored lower
than the other groups on the mathematics, and natural science tests.
Findings of the second part revealed that by the end of the second. X
year in college 90 percent of ‘the women were preparing for traditional
feminine vocations.. Women who hHad been "certain" or "fairly certain"
of their freshman vocafional choice tended to change their vocational
choice. . . ‘ 23 :
[} . ’ . N ¢
Stafford, Rita Lynne. "A Study of the Process of Vocationalﬁbevelopment
in Professional Women."  Journal of -the Nationmal Association of
Momen Deans and Counselofs, v.-30, no. 4, Summer 1967, p. 190-192.
Y . \ )
> This study of outstanding women in New York State who had,
been practicing in the ffelds of law, medicine, dentistry, ﬁursing
and educational administrytion, showed that with.the exception of
educgtional administration;)approximately one-fifth of the respondents
"knew" prior to the age of 12 that they wanted to enter the field
in which they are presently aged.- By the time they had entered
college, 26 percent of the ;E%ﬁrneys knew law was their chosen

profession, 45 percent of the doctors had decidéd on medicine,:
percent of the educational administrators had chosen the educatibnal
world and 19 bercent of the nursing administrators had made their

* decisions. These results, in conjunction with tables reveal that
influential persons, attitudes, and events combined with data
concerning youthful cafeer interests should cause educational
institutions to re-examine their patterns of student guidance.
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Steinmann, Anne. "Female Role Perception as a-Factor in Counseling:"
Journal of the National Association of Women Deans a#d Counselqrs,

v. 34, no. 1, rall 1970, p. 27-33. 4 T :

.

1&' _ The author, who has conducted many studies on sex role con-
cepts, states, ''Irrespective of age, marital status, race, eddcation
or socio-economic status, women seem to be ambivalent with respect
to home and career." Coungelors must now identify this problem of* o

" girls at an early age to help them make appropriate choices in resolvihg
it. Since counseling is now more than curricular advice and since
role.cqnflict is so prevalent, the need for early counseling in school
is especially urgent. Without such help, "women are likely to
experience frustration in whatever role they choose." The present
study is an attempt to uncover the bases for the role-conflict by
investigating a group of college women. Evidence suggests strongly
that counselors must consider the potential life-style of young
women clients against the background of the views and life-stylés
of their parents. Parents' attitudes Tepresent both' a direction and
a limitation for young women. Every young woman must be helped to
make an early start in assesSing her own needs and measuring these
needs in relation to the environment. 1In addition, all concerned, .
with the need to help young women plan must continually stress the -
need for universal free day care. "Jltimately only this will give

- women the opportunity to choose fre ly betweeén home and .career."

Tendyson, W. ‘Wesley, Thoﬁé§ A. Soldahl, and Charlotte Mueller. The
Teacher's Role in Career Development. Washington, D.C., National
Vocational Guidance Association, 1965. 107 'p. ot

Revised edition of a Minnesota Department of Education
publication. According to the autZors, an effective guidance , —~
program is dependent to a considerible extent on the active participa-

- .tlon of classroom teachers. -Teachers can make an important contribu-
.tion in.pointing out the relationship' of the subjects they teach to
various careers. foqus of this publication’is on the methods

and media for relating subject matter to vocational development.
: ~

!
i

Thomas, Arthur S. and Norman R. Stewart. "Colmselor Response to Female
Clients with Deviate and Conforming Goals." Journal of Counseling

-Psychology, v. 18, no. 4, July 1971, p. 352-357.

Counselors, along with women, are struggling with the dis-
crepancies between stereotypes of the past and the current societal
changes: - This study was designed to test the response of secondary
8chool counselors to girls who select traditional occupations and
those who select what are considered masculine goals (deviate).
Sixty-four counselors were tested. Results were: Female &ounselors
were more accepting of both types of.girls than male counselors; -
counselors, regardless of sex, rated conforming goals as more &
appropriate than deviating goals; counselors, regardless of sex,’ .
rated girls with deviaté career goals to be more in need of counseling
than those with conforming goals. Details of the study and implica-
tions are discusséd. ‘ o
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