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EXECUTIVE SUMMARY

This report containg the evalhption anhd impact-assessment of
11 experimental projects funded by the National Science Foundation
in FY 1974 and FY 1975 in an attempt to ificrease the number of women
engaging in science-related carecrs. The rcport 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 University of Missouri at

Kansas City, Rosemont College, Massachusetts Institute of Technology,
two at M higan Technological tniversity, 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.

. Chapter 1 describes the evaluation methodology used by the
Denver Research Institute. The methodology included an assessment
of project documents, site visits, a participant impact survey, and the
utilization of an evaluation form completed by both DRI and the project
directors. The chapter also describes- the difficulty An conductin )
‘the ‘eVvaluation because of the many different internal ewaluation

instruments developed ‘and used by the projects. In_addition,_the

design of some of the projects for internal evaluation was not ade-.
quat€ to permit definitive conclusions. : : -

Chapter II of the fulI report contains a synopsis of each

’of -‘the. projects. Each syn0p51s contains a description of the proj-

éct/as it was originally conceived, the project as it was actually
1 1emented, obstacles to projecs implementation, a description of.

i projegt personnel including role models, a report of the primary
; "outcomes as described by project documents, by the ¢data obtained by

. the participant impact survey, and from observation$® derived from the .

“site visits. Each synopsis also ‘contains a section ¢on the secondary

impacts of the project, ‘the materials-developed as:the project
product(s), and the dissemination strategies employed by project -
persennel. It also ‘contains a section on project costs, including
the estimated cost to 'reuse the curriculum ﬂ&oducts in other settings,

-and a section on recommendations ‘and - conclusions of the evaluation

team. Only the project descriptions arid conclusions are given in the
executive summary document. e . . : .

' The third chapter contains observations derived from the
comparative asséssments of the experikental.projects with respect
to their effect’on profe551onal career$, general career recommendations,
reentry programs, and general administration recommendations regarding

#® future program decisions. , <

The report contains several recommendations. Since the data
did not provide a basis for. conclus1ons, the evaluation team employed
a "preponderance of ev1dence approach to estimating the success of
the projects. These estimates couId not be used to indigate cause- .ot

> oL . r -
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- effect relationships, so gommonalities between the projects were

« proposed as hypotheses to be tested.

They are summarized under

three Headings:

.

- Hypotheses regarding programs to encourage the participation

'.~.1.

T . 2.

3.

4.

9.

10.
. 1.

2.

" Using “hands-on"

~  of women in science carcers are concerned with:

Concentrating on women already interested in science

Concentrating on women with above average motivation
and ability ’,

Using workshops as a format for the treatment

e
/

Encouraging participant interaction
Using sustained periods of contact
Using role models in as'many situations as possible

experiences

. Segregating some activities by sex .

Removing :mstitutional barriers t‘ participation

Aiming efforts at significant others in the
community

-
-

A list of hypotheses or recommendations regarding geneigi
careef\education would be very- long.
delineated as most relevant to science careers.

HoweVer, two concepts are

These- are:

r

Separating special scienceAPrograms from general

.career'education - ,

Emphasizing the importance of mathematics
preparation . LT .

(O

The hypotheses regarding reentry programs for mature women ' -

are related to: - - " . .
1. Concentrating on underemployed women -
‘:2. Considering the employment prospects in the 10cal£
R 3. . Funding projects to update skills
\ ' :
4. Enhancing the job readiness skills of the -
. v \ participants .
5. “Increasing the assistantships for mature qymen
- ‘continuing their education
: L]
\‘1\‘-7. - > . ) ; ‘\ *
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The general administrative recommendaticons for use bY’
NSF are:

1. Improving .the quality of the research, including ,
A a. more selectivity in funding
: b. roviding technical assistance to project
irectors and )
c. using standardized evaluation tools

2. “Coordinating 1ntergovernmental and interagency
activities \

3. éoncihuing'experimental activities by NSF

L

4. Including specific #rograms fQr minority women

5. Attending to the continuitylinstitutional problems
of the funded efforts

6. Disseminating the developed materials

7. Systematic study of the effects of: -
aggregating minorities/women; -
the attitudes of the male science establishment and
the effect of "significant others' in a/réal
time situation P

. . - - -
The appendices_con;ain a list of alternative interventions.

They begin with a list of psycholiogical, sociological and institutional
garriers to the participation of women in science-~rclate®d careers.

ome assumptions are délineated, and different kinds of interventions
or trgatments that might be used are proposed. Each of the suggested
interventions is categorized by educational lebel; e.g., elementary
school,"high" qchool ‘college, graduate school, reentry and post-
employment programs. THe appendices also contain a sample of the
evaluation coll ection sheet used by DRI, a sample of the participant
. impact survey and the cover letter accompanying it; a bibliography of
selected programs similar to the NSF projects, a film bibliography, a
selected bibliography 22 the literature, and a selected annotated
- bibliography of the lit€rature. .These are not included in the
executive summary document.

= -




CHAPTER 1 ' /
" INTRODUCTION .. .

“ According to the NSF Bulletin (E-74-1) announcing thc educa-
tional programs for the fiscal year 1974, among the program goals
were "increasing the flow of women into carecers in science' and
"discovering effective mechanisms for increasing participation of

women in scientific carecrs."” ‘e

The Natipnal Science Foundation funded eight experimental
ptojects“{n 1974 and four in 1975 in an effort to meet these
objectives. Projects had budgets ranging from $20,000 to about

00,000. The educational level of the women they addressed
t&gged from the secondary level to college, and postgraduate/
reentry age groups. Each approach was somewhat unique. This report
contains an evaluation of each of these projects.

The program strategy chosen by NSF was to fund a small number
of disparate proj}ects, to assess their effcativeness, and to utilize
the results in future planning. While this i1s a viable and cost-
effective approach, especially in areas where little is known about
effective programs or mechanisms, it presents many difticulties for

the cvaluators of those programs.

.

Because of the~desire on the part of NSF to have feedback
as Quickly as possible upon which to base their future program N
decisions, most of the projects were funded for a one-year period and
were required to have an "internal evaluation'" component. - 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 women pursuing science-related -
careers. However, this dependent measure is not viable for a one-year
project since the participant’s appearance in the labor force may be
four to ten yvears in the future. Therefore, the majSrity of the-
projects chodse some measure of attitude or knowledge change over the
year period, or an interim behavioral measure,\e.g., science course,
declared major, etc.* Further, no valid instrument exists designed
RS reflect changes in career options, awareness of career potential and/
or 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
project directors and the evaluators. First, validating a question-
maire and assessing its reliability is.-a complex, arduous, and expensive

3
e -

*Several of the projects are conducting long-term tracking at
their own expense.




undertaking that requires considerable mophiastication in the rather .
° narrow arca of testing. Second, with a pre- and post-test design
even the most reliable and'valid attitude mcanures frequently fafl
to reflect changes in attitudes becausc of "sleccoper" cffcects or
other variables. Even then, reported attitude changes may not be
translatced into behavioral changes. Third, many di{fferent and
unvalidated nclf repotrt ingtruments were used as dependent
mcasures. For all these reasons, the project evaluations or qxpcri-
nental outcomes cannot be considered definitive.

Another factor limiting the Denver Rescarch Institute eval-
uation cffort was frequently a less than adequatc design and analysis
of the cxperimental intcrvention. Almost without exception the ‘
project directors appeared very committed to and well versed in women's
problems and science subject matter. Most, however, did not have .
extensive experience in projcct evaluation and/or experimental
procedures. Given the dedire of NSF to produc€ "hard results," one
possible rcmedy to this situation may 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 Research Institute, then, has been to com=-
pare "apples and oranges," e.g., different experimental atmenta
mecasured by idiosyncratic instguments which have no repor cd

. Teliability/validity data. Since the typical project did not result
in statistically significant results, the evaluation team had to
resort to more subjective judgment than proposed. This judgment has .
covered the outcomes, and impacts, project personnel and processes,
and project materials.

-

Methodology . . r

* ~The information for the evaluation effort was collected several
different ways. Copies of all the documents produced by project
personnel were studied. Site visits were made to most of the projects.
During the site visit, the evalpation team interviewed availaple project
personncl, participants, role models and consultants. After the
site visit, the team completed the form outline given in Appendix ‘B
The form was slightly modified and sent to project directors to complete

in order to verify the evaluation teams' perceptions and/or to .
correct any erropecous conclusions, as well as to provide_data the
.team may have omitted. . .

In an attempt to ''standardize' the outcome e@measures of the

projects,>£he evaluation team-sent out a short independent "participant
impact survey'" to the project participdnts whose names were provided

~




CHAPTER 11
PROJECT SUMMARIES .

A. "Incrcasing Participation o{ Qunlifled women in Traditionally
Male Science Carccrs' .
University of Kanmaa, Lawrence, Kansas 66045
Project Direcctor: Walter S. Smith, Asmociate Dcan of Women
Project Amount: $§12,745 _
Educat fonal Level: Secoﬁ#ary .

e

Proposed Project® ‘ i

—

The project was proposcd to test the hypothesis that (f .college
freshman women who possess the necossmary ability become aware of the
barricrs to participating in science-rclated carcers and receive parcntal
and peer support in their effort to overcome the barricrs. then these
women (the experimental group) will ¢nter traditionally male science
carcers in a significantly larger proportion than a comparison (control)
group which does not receive splcial treatment. .

]

, N

e . The subjects for this project were to be drawn from women seck-
ing admission to the University of Kansas who posscssed high sciénce

- and mathematics ability, have takem high school scicence _and mathematics

courses adequate to pursuc a ;ollcgc science major, but do not aspire
to a science career (defined as one in which males constitute more than
80 percent of the practitioners). Two groups were to be identified:
thé f#rst, secking admission in Fall 1974 (the comparison group) and

* the sccond, seeking admission in Fall 1975 (the c¢xperimental group).

Each group was to have 100-150 mcmbc;g,\\—

Members of the experimental group and their parents were to be
invited to sepaxate. concurrent workshops in the Spring of 1975. The
comparison group would not have access to the workshops, the home study

" coursc, Oor te any other aspects of the iastructional treatments. Both
groups were to receivc\the same post-tests, although the comparison
group would receive the post tests ‘one year earlier tha the experi-

mental group. : . .

The purpose of the student workshop'was (1) to identify for
each student aspects of her own sclf concept which may inhibit her ~
choice of a traditionally male science jgzccr #2) to work in group

. planning sessions to understand ways in which these inhibitions have
. : , * »

*Many of the project descriptions were® taken in part from.
“Brief Descriptions of 28 Studies and Experimental Projects Related to
Carcers in Scicnce for Women, Funded by the National Scicence Foundation
for Fiscal Years 1974 and 1975." National Science Foundation, August

1975. -
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affected het carcer choles and to broaden the range of pornible

caracr chofcen fpr cach participant, and (1) to ahow the ntudenta’

how they can use the Univernity's resourcen to purnue a tradftionally
male nelence carcer. At the mame time, but {n a neparate workshop,
the parents would be int uced to porwutble realintic careern and 1ite
patternn {for womeh amnd be®pliven an opportunttity to explore new career
auplrations for their daughtern.

Following the workshop, the atudent participanta were to pur=sue
a home coursne qf atudy which would bufld on the workrhop's objec-
tiven. [This course of sntudy, to be completed before the ntart of their
firat senester 4T collepe, would yield college credie. ]
' » Ve \
‘The pasticipants were to be encouraged to live {n the same
residence hall during their firgt year in college, sno that they would
be able casily to mect formally and informally to discuns: problems,
provide mutual aupbor;,_und cont fnuc to make plans to overcome personal
and external barriers to their pursufit of traditionally malc scicnce
carcers. - A
o L i -
Jhe two groups were to be comparced at the start and cond of
their frcwhmxn years. Comparisons would be made in (1) carcer choice,
(2) awarcncess of barrfers which have impeded women's entry into tradi-
tionally male professions, and (3) success {n personally removing
barricrs from entry into traditionally mile scicnce carcers (e.g.,
expectation of personal career achicvement, independence of spousc,
and willihgness to assume respongibility). Using the same testing -
procedures,, the .t®o groups will again be compared five and ten years
after the start of their freshman year.
An additional result of this project was cxpected to be the
development of an exportable package of instruction which could be
used by other universitics or by the high schools to increase the
science carcer aspirations of. their women students.

Conclusions and Recommendations

The workshops wére conductcd as planned ‘and appeared to be
successful in that more women in &he experimental group stated they
were planning to puBuc science-relafed careers than in the control
group from the ycar before (48.6 percent vs. 26.5 percent). Thesce
results, however, cannot be considered conclusive because the second
comparison group., those who were invited to the workshop but who did
not attend, also reported a similarlv high preference for science
careers. In addigfon, the respondents to the participant impact survey
reported §hc highgit proportion choosing science as a carcer and currently
taking a th or ience course. Because the response to the workshops
was gener:jly poqi&ivc, and becausc .no evidence jof any negative effects
were found, the workshops were judged to be probably quocessful.

° ]
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RNo conclunfones can be reached about the "home atudy' courae,
becaune of the nmall number completing ., However, the little data
avaflable nugpeat that 1t 1s intereafing and well prepared. The
evaluation team would like to sece {t utilized and assecnuwed. The peer
support proups may bhe more appropriate for upper class women and
mipht meet with better auceess 1 ntructured around a tank, c.g., a
tutorial progpram, a apecial courmne, mince theae were not frequent
or well attended.

-/- . .

The partieipants judpced.the role modela to be the mgnt ffective
component of the workshopn. The evaluati{on team foeln that the project
dircctor, a male, wan alro vicwed ax a positivp role model in that he

is supportive of womenn' carcers.

o’ .

The workshop materdate and home courneyof ntudles are designed
an o nclf explorat{on exerctse and are complete and fn usable form. ~
The materials have a widenpread nppllcabilify. for a wide ranpge of
afe proups, carcer preferences and for both sexeg and could be uncd in
conjunction with a varicty of other materials. Conscquently, the
cvaluation team feelsw that the limtted distribution should be ¢xpanded
into formal disscmination activitics.

Although the attitude of the parcnts toward the workshop was
not evaluated dircectly, intcervicews with the participants led the
cvaluation tcam to belicve that strategies including parents in the
carcer planning process may be very fruftful and ghould be ¢xplored
furthcer. . . _

Although the emphasis on perceived barriers was dropped
because of the recactiom of thctomcn. the perceived barriers were
recorded. When the control group was asked to list the barriers,
the lack of cducational and employment opportunitics in science was
the most frequently mentioned. However, when P¥nking a list of
barricrs, the difficulty of combining a science c3recr with a family

was the most prominent. )
- >
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+ B.- "Science-Ortented- Career Development Workshops for High ..
.4 - School Girls", L . .
Policy: Studies in EBucation, New York, ng York' 10017 e
' (Grant‘originally,made ta Institute for Edusational. - T
‘Development) ' . . - .
© _ Project Director: Virgid&a ‘S.- Newton : :
*.- . Project A&ount. - $65,193~  _ -  * ) T
Educational Level; ‘Secondarj o, : ) - -
. - . . A - T'~;‘_>‘ o . . ..*
o - 2 . e r .
Proagsed PrOJect;' '\-_ L ’ AN A - .

In this progect a- series of career: deﬁelopment workshops wered
to be designed" The” workshops were to -be developed to serve as a

model for use by schools as a whole package or as séparate units for -

natural scienee, ‘mathematics," or social science c¢lasses.. They were
to include two life-style workshops, three career-cluster workshops
relating to three broad "areas of science, and one integrating work-'
shop.. Five-of these would be pilot tetted in the first semester of
the 1974-75 school year 'in one school; -all would be field tested in

.the second semester. in the ,first school and in -a contrasting second

school. B . o A -

Project personnel were to include staff'from Policy Studies

-in Education and Catalysiagﬁbnational nonprofit organization founded

to expand career opportuni s for college-educated women. They were.
to work with associates from %Selected schools. Female and male work-
shop speakers would serve as role models. An advisory committee was

to function as a resource concernlng speciff&_content for the career-

cluster workshops. E Ty
fos ﬁ\

The girls who participate were to be compared with similarly

- selected nonparticipant groups with 60 persons in each group. They .

were -to be at or above grade level and possessing the potentlal for-
entering SC1enc1f1c careers. Only women were to be included ;n the
expertmental groups, but men and women were to be contained 1g 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 evaluation .techniques, used throughout the praj-

‘ect, were to ‘furnish information on the reactiens of the student
- participants, the_§cthl_assoc1ates, and the workshop speakers.

The major.comparisons in the data analysis were to involve
participant vs. comparison groups; grade 10 vs. grade 1l1; non-
coeducational vs. coeducational school settings; and SOC1oeconom1c/
ethnic grouping. These major variables were to he examined in rela-
tion to such variables as career orientation, knowledge of scientific
fields, college and career preferences, and sex-role stereotyping.

The projecf was expected to result in a full description of
the model for use in other schools, a teacher's guide, a compendium

-+ 13
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of resources, separate Suides for the individual workshops,
sareer “guidance na;erials, apd a videotape to 1l1lustrate the work-

_shop process. - o i

° . . ‘ : —_— : i .

Conclusi_ps and Recommendations

-

i Although no firm conclusions can be reached because ‘of the
1oss of a high ability sample, several planned control groups and
the désign of the internal evaluation instrument, it must be con-

o cluded that”fhis approach was probably not successful and should

not Be replicated until it is modified. That is, the final Treport

sAoted that while educational and occupational aspirations may have

increased, the ‘range of nontraditional career choices, including
sclence, that the participants were considering, decreased.

: . The role models were reported to be the most effective
tomponent of the progect. The project resulted in several in-

téresting observations about the nature of effective role’ models.

"The participants reported that they were more influenced by the

role 'madels they could idéntify with; the younger, pollege and-
graduate studerits rather than the accomplished professionals. It

in a small group; rather than formal presentation, was the most,
successful  mode of conveyimg information. It was also observed -
that the job which the role model held was unimportant; .her’en-—
thusiasm for her job was the critical component. The younger
women were -more interested .in-whether it was possible to combine
a career with 4 family and/or alternative life-styles than the
content of a particular_job. Finally, the participants reported
a preference for an all-female environment. Therefore, we re—
commend utilizing a wide range of role models in an informal, - °
all- female,.small_grOup setting. - .

This project documented- the problems that may be en-—
countered in attemptlng to conduct a project within.the public’
school system.  Since all ‘of the projects attempting this strategy
met some obstacles, we recommend careful thought and plann1ng
prior to 1mp1ementatlon.' ' s . - - . ) ,

O
The marerlals for . the- project are complete and could be

used independently or in conjunction with other materials. Little
dissemination of the materials dhas occurred. -

. ~—

‘ -

r
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~was also reported that partlcipant interaction with the role models,

4
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- - C. "Development of Educationali;aterials to Recruit ‘ . T

R Women Into Scientific Careers" , = . ¢
Queensborough Community College, Bayside, .

-~ .7 New York 11364

-~ Proje¢t Director: ' Dpi L. Hoche, Department ‘of ,
.. Physics e ’ : - .
R _ Project Amount: $20,129

Educational Level: Secondary and College

. Proposed Project . o o ' ~ e

Multimedia packets (including slides, written materials,
and an audio-cassette) were to be prepared on five living women
scientists, representing a range of ages and diverse fields of
expertise. The packets were to concentrate on explaining the-
research work the/women are doing but would include a small ad-
dition of personal data. Each woman was' to, be personally inter-
viewed by the Progect Director. /

/ . . -
v

For evaluation, five selected educators in different
educational positions would administer a questionnaire before -,
‘and 1mmed1ately after the use of the packets to measure their '
impact on’the cognitive and affective behavior of students re-
garding careers in physical science..‘ ey

.. Conclusions and Recommendations'
A ~ !

The project exceeded 1ts contractual agreements (six
interviews rather than five) in the allotted time period. The
/package contained bibliographic materials of six outstandlng

//women scientists; .not representlng a continuum of é&hrevement.
/ Different age and ‘ethnic groups; as well as life-styles are
' portrayed. The packet is transportable, convenlent, inexpensive

and of average technical quality. wE ol

- The effectiveness of the package in changing attitudes
cannot be assessed from the design of ‘the internal evaluation
and the data analysis. Our impression is that the length is
not sufficient to alter existing career plans. However, the
packet would appear to be easily combined with any other pro-~ i
gram, and applicable to a wide range of age groups frpm junior _

¢ high Eo reentry groups. .

Dissemination activities have been successfully
conducted, by the American Association &f Physics Teachers and
“the National Science Teachers Association.

-

b
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p. 'Preparation of Ancillary Materials for, and, Forma— .
tive Evaluation of, a Film on Women .in Engineering"
ssachusetts Institute of Technology * '

Cambridge, Massachusetts 02139 - - ‘. R
Project Director: John T. Fitchs Center foT Advanced
/ Engineering study . =
Project Amount: $35,919

Educaj};ﬁal Level: Secondary and Coilege_ | ' .

Proposed Project. - . 2
The Centér for Advanced Engineering srudy at MIT has

completed the first version of 2 f£ilm (''Women in Engine ing"),
which is#designed ro motivate yoong women in high school and_the

;.early‘yea;§ of college tO consider careers in engineering.- Pro-
duced in cinema verite style, it presents engineering students
and professional wonmen engineeré in school, at work, and at home-

\Showing these women in discussiOn groups, in the classroom, and

.” on the. job, it was hoped, would provide an understandingfoﬁ en—
gineering, dispel some of the myths and stereotypes surrounding
engineering,.and provide female role models. NSF funds wereée to
pbe used -for the preparation.of_gqides for students and educators,
for a formative evaluation of the effectiveness of the £3ilm and
the ancillary materials, and for modifications of the materials
pbased on the findings of the evaluation. s

~ An important;component of the work was to be a two-stage
evaluation of the proposed materials- Two-major purposes of

the evaluation work were to beé: 1) to provide feedback to the

_f{1lmpmakers and writers that will facilitate and strengthen the
'development of the proposed materials;-and (2) to documént the

effectiveness of the materials when used in 2 variety of set-—
tinks-. : i

A number of questionS were posed to serve as & frame—
work for the evaluation_study: S

1. - To what extent does participation in the PYo-
. posed project broaden students’ understanding
of the field of engineering-—in terms of its

function in society and the range of careeT
Opportunities? ’

2. What jmpact does the £ilm, che,ancillary
materials, and related classroom discussions
have on students’ attitudes and concerns both

toward engineering 2as a careert and toward the -
role of professional women enginéers, in -
particular? .

-




P ] .
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e 3., Do students develop a_clearer understanding \\\ >

R : of the skills’ and interests needed to enter
ST " the field’ Co . . o S s,

4. Are students better able to analyze their
T own abilities and interests in relation ta -
pursuing a career in engineering as’'a result .
of having, participated in this program? Do
they demonstrate a clearér understanding of
_how they'mdght pursue their interests in this o
fj_e_]_dv AT , : :
e . " To address these questions, M;& planned to employ several
complementary clinical and survey teohniques to gather relevant
data, Interviews with students. and teachers were to be con-
‘ducted using a semi—structured format and op -ended queStions._
Classroom observations were also pianned ta collected by
these methods were to be used to illuminate Quantitative find-
ings gathered by means of written questionnaires. The ques-
“tionnaires-were to.be primarily ‘multiple (forced) choice in
‘format, although they would also include a number of open-ended
questions. In the first stage, trial versions of the film, .
student leafle’t and educator's handbook would be tested locally
'in a small sample of classrgoms (approximately five). During
this period the evaluation instruments were to be developed
-and pretested. 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 class-
_rooﬂ'observations would. be’ ‘made durlng the viewing and dis-— ’
cussion periods.

. "_._7- T -
A :

- - . - . .
. . . )

Conclusions and Recommendations , -

., v

. The film and booklet offered concrete usable informa~
. " tion about the field of engipeering, and the requirements to enter
ithe profession. MIT reportéd that more students were undecided
“about careers in engineering after the film and class discussions
‘than before and more- -8tudents reported they were not interested.
in engineering careers.- “The outcome, then, was slightly positive.
' However, ‘because of’ the evaluation design, no definitive conclu-
- slons can be reached. "The evidence seems to indigate that while
. the materials are good; they aré not sufficient in and’ of ‘them—»
selves to alter existing preferences. “The materdals did, however,,
increase. the accuracy of perceptions about the occupatlon and its

requirements. -

-

“The materials are probably most appropriate for eleventh

graders and tenth graders of high abllity, since more twelfth - .

* . . -
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graders'reported not being interested in the content. / They can
“be easily adapted for a single class period in ‘any subjects .
related to engineering or career education. Since the im-
pression made on males by the film was not disqussed, the film
might.'be most appropriate for career. education cldasses, rather-
‘than science or math classes. The dissemipation activities.'

conducted by MIT have been extensive and fruitful. ‘m.. 4 ‘f

‘The final. report by MIT indicated that the female part-'

icipants expressed a great deal of interést in combining: ajcareerf

with a family. In fact, it is interesting to note that a
greater percentage thought ‘that engineering was appropriate for
for women than thought thacﬁéﬁmbining a career and family was
appropriate for women. _

Recognizing the extreme1§ small amount of money aiiocated

to the internal project.evaluatiom, the evaluaticn team feels
that deveélopment of a standardized measurement instrumen by
NSF would be especially useful to these types of. projects. The
approach of congruent validity used in this study (use of dif-
ferent instruments conceptually reiated to arrive at a conclu-
sion) provides a basis only- for a ‘more general interpretation

.of results, and the post questionnaire” linking "before I saw

the film" and "after I saw the film" likely confounded the
results. .

The evaluation team would prefer to see a greater  —_
number of males included in the evaluation gihsuch projects, so
the differences could be conclusively analy . Specificall&,
although males were included in both the experimental ‘and
control groups, no differences by sex are reported. It is
assumed that either (a) no differences were present,- (b) the

differences were not analyzed or (c) the number of males in
" the sample was too small to reliably show any difference.

a
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. E. "Increasing Women in the'Scienceszhrough an Experi-

" mentAl Mathematics Project" 3 3 .-
University of/Missouri, Kansas City (UMKC) i
Princibal,Inﬁestigator: Dr. Carolyn MacDonald s

" Project Amount: $27,664 A -

Educational Level: College .
Project No.: GY 11326 '
t - ) . * ‘ ) 5

-

<

- Proposed Project

, Thirty freshman women entering UMKC in the fall of 1974
were ®o 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 successfully in the sciences. Selection
would: be on the basis of nationally standardized test scores.: The
group was to be divided into subgroups .of those who expressed an

- Interest in science and those who did not. A1l 30 students
were-to receive a specially designed mathematics course exclusively
for women, with individualized and group counseling, personal N
assistance and tutoring, lectures, seminars, and field trips.
Comparisons were to be made between the science-oriented and
nonscience-oriented women on measures of achievement and satis-— -
faction. Pre- and post-test measures of; attitude were proposed.
As a measure of project effectiveness the performance of the
participants woulﬂrbe“compared with students in other introductory.
math classes. - The experimental group of 30 was to be compared
with all students enrolled in Fundamentals of Math classes and
also with women only along the lines of academic performance, ¢
professed interest in science, and attitudinal chahges-during

- the course of the year. As a measure of the effectiveness of the -

° special course content and format separated from the effectiveness
of the teacher, 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 experimental coussé.- . .

TIt, was anticipated_thatjtﬁg experimental project would .
provide information on which methods are most effective in,the
classroom and counseling situation and, if successful, .would
serve as a model for other college projects designed to encourage

‘able young women to plan academic programs in science areas.
. » “
- ~

Conclusions and Recommendations

. . . - : .
There were several factors tht were simultaneocusly mani-
pulated with the experimental group that complicate the analysis
of the contribution of any one of these factors. The course was
team taught to all women, uéed a special text, provided tutoring

Y .
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séssions, had a smaller enrollment, and different examinations o
" (content and- format) than the contyol gro&ps. The only wvalid ’/ '
measure to .report is the percentage of women who elected addi-
tional math classes and went on intqe €alculus. bnfortunately
comparative. information is not complete on this measure and the.
institution would not release grades.in calculus. However, from
informal mechanisms ‘it can be. reported that the percentage of
women chposing subsequent math courses was higher than the
. control group, and compared to previous years was significantly
_higher than either men or women in standard sections. In fact,
the evaluators’ participant impact survey indicated that more °
women had decided on a science career as a result of the course
than in any other of the projects. Therefore, the project was
"judged to be probably effective. - The comparison of the -impact
of the coéurse on science-oriented and non-science-oriented
women went unreported, and aggregate reports on percentages
of- women in science careers dld'not permit the examination of - r
this phenomenon. St e ~
. High on the list of attributes favored by ‘the partici-
pants was the all-female environment (particularly for the
- older woman) and thé supportive nature of the environment as’
permitted by .the small pupil to teacher ratio. It is, however, -
difficult to sort out the most.effective elements. Obviously
- 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 wofien students only and few
schools can afford to cut normal class size in half and at the
same time assign twé 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 studeg; ratio and the special
emphasis on helping women to reach their own levels of com-
petence through clective all-female classes appears to be a

helpful situation. .o - _ . .

- -
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< 1 .P.. "New Opportunities fo; Women Chemists. Recovering ’ .,
.2 . %‘g -Skills" i - S “ : .
<~ " . BRo nt College, Rospmont, Pennsylvania ‘ " :
B " Project Pirector: Suzanne P. Varimbi . -~ T
Project Amount: $34,043 (Twq years) Y S ’ "
‘Educatioral Level: Post:Bacca}aureate . M
- Proposed Project . o - - ‘ ' . ’

The purpose of the. proposed project was to (a) identify,‘
1ocatea and invite the participation of women college- graduates.
"of the years between 1959 and 1968 whose major subject was
chemistry but who had not worked : chemists since their grad-
wation amd would €onsider full-ti; employment if their knowledée
and skills could be brought up to date; ‘) offer a year of intensive-
contemporary laboratory work, supplemented by adeqqate 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’ completion of the trdining.: -

-

The project was-to be evaluated in terms of (a) the -
participant s satisfaction with the training program, (b) the
success of Ehe program in placing participants with chemical-
industries, and (c) the satisfactidén of employers with the part-
icipant'g trainigg as- demonstrated by her performance after a .
period. o emploiﬁént. - The” proJect was funded by NSF, for

- $34,043 with approxima ely $11,000 additional of matching funds,

- $7;400 of which came“from industry in the form of consultant
-services and visiting lecturers.

_.r .
Conclusions and Recommendations

¢ -

I’v

AXthough .this- type of program is necessary to updaxe
skills, the project was not highly successful if measured by em-—
ployed participants. Of the 11 women completing the course v
over tﬁe-qwo year period, only two currently have full-time em-
-ployment; three are in full-time graduate school, two are currently
seeking’ employment, and four decided not to seek employment. - .
‘Both employed'women—’however, have been” highly complimented by
their employers, and -Rosemont is continuing the program. .

. The women participants reported that the paid internshipsf
\\twere valuable, as was the supportive; all- female environment. The °
séminar sessions were more important when conducted. as Belp
sessions than as the information sessions. The career guidance
and placement actlvities were minlmal taking only. about two
hours.'




The evaluation teZm recommends the exploration of several
modifiications that might increase the humber of employed parti-
-cipants at the termination of the project. One modification is .-
not funding this type of project in a
rafe is-high and likely emgloyers ar
project can result,in dual problems pf (1) disappointm t to
candidates and (2)'backlash dmong other workers. A j6b market
analysis should probably precede the initiation of projects
where there is expe]tatlon for immediate employment. Secondly,

laying off workers.  The !

it be advisable [to concentrate on underemployed ‘hen'aﬁd
provide them with sdipends. These could be in the form of
either on-the-job—-experiences, such as the’ szgram the Food and
Drug. Admlnistratapn is conducting as part-of their affirmative
action program, or attempting to recruit women with bachelors
degrees in science currently employed in clericaMor sales jobs.
-to this type of prograug. -Finally, we are convincedethat these-
women need additional psychologlcal assistance to successfully

make the transition to émployment, and we recommend com ]-mentary-

intensive use of workshops, seminars, etc., to assis egse women
in examining and overtqplng the obstacles and problems related
to employment. -

22
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G. "Recruiting Uomen to Engineering Careers" .
University of Oklahoma Norman, Oklahoma 73069 :
4 Project Amount: $10, 912* .
. Project Pirector. R. Leon. Leonard‘ School of Aerospace,
* Mechanical, and Nuclear Engineering
’ Educational Level Secondary School ' - -

- 4 >
.

Proposed Project < - - .

e ~

The project was proposed to test the hypofhesis that even
a bhrief (one—week long) experience at engineering_ school for high
school women would provide more information and stimulate Wmoxe -

‘interest in an engineering.career than a more traditional deluge
mailing.- The residential seven—day pFogram was designed to present
50 young high school women with ah understanding of-what they might-
do as practicing engineers and as engineering students. The pro-

" gram planned to include presentations by practicing women engi-
neers, discussions, tours, and experimental demonstragions by the
various academic departments of the& College. of Engineering, as ’
well as participation in a "hands-on" engineering projed®. There
was no cost to the participants other than a $15 .application fee
and the expeggﬁ”’f transportation to and from Nqrman.

i The participants were to be selected from those who had
completed at least their_,sophomore year in high school and who
had diverse. geographical and sociodtoﬂpmfc backgrounds (in order
to both,b:tract a cross section of wosien into engineering and to
test .the generalizability of the results of. th€ planned inter-
verition). Media publicity and a ﬁollow—up‘program were expected

" to aid in spreading the influence of the program. The accompanying
recruitfng effort was expected. to serve as a focdus of interest for
the women currently enrofled in ‘engineering at the University. By
serving in the recruitment and follow-up, and as project leaders .
during the residential program itself, it was theorized that their "
own interest and enthusiasm would be strengthcned' ‘No methods fot
evaluating the extent to whlch this reinforcement occurred were
.proposed. . .

-

" Evaluation measures were proposed for the participants
and for a control group composed of g¥rls who applied for but
did not attend the program. Questionnaires were to be used to ‘- -
estimate the impact of the program on career choices as well as -
on attitudes toward and knowledge about engineering. The evalua-
tion was also expected to .measure the attitudes and knowledge of

teachers and parents. @ ,

< | /.

~ -

.*Plus matched funds from Shell 0il Company.

b3
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Conclusions afggkzconnendacions . - N

-

. A8 an -altermative to déluge mailing or high school‘career—
day talks,--the week iong seminar was p;gbably effective in pro-
viding information and encouragement to the young women involved;

siqz; a greater numbe?” + the experimental -group repOtféd plamning
an ngtnecring ca:ee: “in the concrol group. ..

- 7 The reCruitment/brocedures appear to require'imﬁrovement.

. For .one thing, minority Participation, although proposed, did. ¥

not materjalize Q§: the participints were exclusively white

middle cYass. Although the high abiligy and highly motivated
youngsters-are more easily identified from within this group,
no efforts wer?bse ed to broaden this participation. -

_ The $15 applica ion fee, cer:ainly modest enough for
wee:‘iggg/residential ‘program, may have been a problem since
it wa at all clear that all applicants would be accepted.
A $5 pgocessing fee to enfure genuine interest plus a $10 regis-
tration fee, or simply th omise of returning the $15 to un-
successful applicants may have been more satisfactory. As ob-
- served by one participant, the routine inclusion. of ¥reshmen
and sophomores would ensure more opportunities for selection
. of the appropriate college preparation classes. ~

- From the responses 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 ap-~
preciated the career information provided as being the major
strength of the program, even though they enjoyed other more
unique aspects of their experience. We recommend specjal attention
to control group procedures in prfojects designed to provide an -
informational (pase’ for —ure programs. That is, many of the
projects share QU's difi‘iﬁlty in obtaining an adequate com-
parison group; consequently, no definite conclusions can be
reached. We would encourage an emphasis on evaluation rather
than implementation in these R&D projects; e.g., the appro-
priate controls should be retained even if. it reduces the numBer

actually participating in the treatment. ' . ‘

-
) Al
- ° -
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H. "Research Introduction.to a Scientific Education" ) .
‘Goucher College, Townson, Maryland 21204 b A
Ptpject Amountf $69,581 . : .

-*. 7 Prajectwiggceor: Barbara Long, Department of Psychology
Educational E2ve1:£ S ondary ) ) -~ !
. ) . ot o " S
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Proposed Project ‘ : .
T )

A ’

more favprable aztitudes toward scieptific careers than their
classmates who do not have such an experience. This hypothesis
was derived from research and theory in social psychology which
indicat rhat participation, role-playing, and public commit-—
ment are effective agents of attitude change. Social facili-
tation,, soctal- reinforcement, and identification with attractive
and powerful models are believed to be the social processes that
operate in the. exper ntal treatment in order to promote changes
in the experimental quhjects. )

- +

Subjects were to be selecfed at random among those female
high school juniors who scored at or above the 75th percentile
in grade level standardized achievement tests on the basis of
rnational norms and were to be assigned at random to three grolups,
each of about 60-:subjects.  The experimental group and two control
groups were to be tested initially with four different instruments.
The experimental group was then to undergo the experimental treat-
ment,; which was to consist of a free four—-credit course at-Goucher

College. The course was designed to be an interdisciplinary intro-

duction to scientific research, and was to involve the student in -
designing, -carrying out, and evaluating an independent resecarch

profect. - - .
At the end of the course, the “experimental group and both

control~groups were to be tested with the same instruments used as

in the initial testing. It was expected that the experimental

and first control group would not differ in the initial testing,

but that in the final testing the experimental group would be

higher in .dintecrest in and attitude toward scientific careers

than it wes in the initial testing, and- higher than either c¢ontrol

group in the final testing.  The change in the experimental group

-from initial to final testing was dlso expected to be significantly

greater than the change for the first control group. A longi-
tudinal follow-up consisting of a questionnaire about career plans

was expected to be carried 6wt in the spring of 1978.

~

<
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Conclusions and Recommendations ) _ L .

Because of the significant, althaugh perhaps tenporary,
resultin® decréase of interest in science, it is recommended that,
_this format not be reused unless alteradions are made. The "basic
research" forma;_might be used more effectively.-with higher abil-
ity orscollege age women: This recommendation, givean in, the \
Goucher r€port, is in part due to the fact.&ﬂat thére was a posi-
tive correlation shoyn between the gradces in the course and their

ratings of the project. ther, both conmentgh;;om the partici-
t pants reported in-the projSEt report and interviews 'with the DRI
- team, sowe of the young women failed to grasp the concept of

research,? And ‘the work appeared to be beyond their ability.

o« A more flexible and concentraCed schedule might be Used.

The finel report noted that the one week interval period appeared
) " too long to keep sustained interest on thé part of the young women.

Thé two hour period did not allow sufficient work to be done by
the instructor and teaching assistants. For. example, in the
biology' experiments, recordings on. the crabs had to be made- every
day. Consequently, the students could no: participate in all
phasces of the rescarch. - AN

. Highly motivated students might bé/used exclusively.

Although most of the students were somewhat interested in sciche,
there was some indication 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 uppcr iddle class community saw the program as a practical
matter. Ir some circumstances, incentives, whensthey serve to

draw inappropriate populations, may not be advi¥able.

The project might be more effeltive if the studefits had:
gotten-~to know cach other. As far as the evaluators could as- {
,certain, few of the women padc friends with each other during the
project. For those interestced im pursuing science as a cargger,
friendship with other women may prov1He some peer support during

’ work for atypical goals.
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I. '"Measuring and £;proving Awareness and Attitudes of .

Girls Toward Engineering"”
Michigan Technological University, Houghton, Michigan

. Project Amount: $26,000 49931
- Project Director: Clyde E. Work, Collegé of Engineering T

Pfoposed Proiect

The purpose of the project was to explore the level of
knowledge and attitudes of eighth grade girls regarding engi-
neering. Specifically, the project was intended to answer the* . x
following questions: (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 op-~ -

portunities for women in engineering? (2) What attitudes do.
eighth grade girls, their parents, teachers, and counselors ex-
hibit toward engineering, and women in engineering? (3) What
effect will contaﬁts with women engineers, informatioan 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(g) of introducing information about engineering- is (are)
most cost-effective in improviing 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 city of -a large

- metropolitan area. - dhe 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 engineering; a second group was to (1) perform
"hands-on' engineering-related projects under the guidance of
women engineers, and (?) to receive printed materials about eng-
ineering; a third group was To. receive printed information about
engineering withaut speakers or .projects; a fourth group was to -
be: contacted only through pririted information provided to their
parents; and a fifth group (controls) was not to be given any
special information at all during the experiment.

The changes in awareness and attitudes of these girls with
respect to engineering were to be used to measure the influence
and cost-effectiveness of different information dissemination
‘methods. The awaremess and attitudes of .parents, teachers, and
counselors were to be surveyed using questions similar to those
.asked the glrls but appropriately worded for the1r respectlve

toles. _ -
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Conclusions and Recommendations

It was very difficult to assess the outcome because of
the nature, formating and analyses of the data. However, it
seems to be a fair conclusion that none of the treatments had a -
significant effect on career choice. Several intfereésting trends
were noted. First, the treatment seemed to have positively
affected girls already interested/knowledgeable about engineering,
and to have negatively affected the others. Consequently, we
recommend concentrating on those women already interested in
the field. The mailing did not produce any significant
effects, although a slight effect of the hands-on projects and
role model presentations may have been present. _This trend may

-suggest utilizing long periods 0f contact and/or more intensive

treatments. _ .

The project was well conceived and extremely ambitious

and could have provided a great deal of information about effec-

\tive‘treatments; However, the funding was probably not adequate

for successful implementation. Difficulties were-again encoun-
tered in attempting to work in the publiec school system that may,
have mitigated the possibility of decisive findings, but the .
evaluation instrument used made it impossible to discern what . )
the findings were. Because of the good conception, but in-
adequate evaluation, the evaluation team strongly recommends
technical assistance to similar projects.

. . . * .

o
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J. "Workshop for Guidance Personnel: Engineering and
Science Career Opportunities for Women'"
Michigan Technological University, Houghton, Michigan

Project Amount: $31,500 49931
Project Director: Clyde E. Work, College of
Engineering

Proposed Project

The objective of the project was to examine the following
three questions:

l. Can the awareness and attitudes of counselors
and secondary school teachers of science and
) mathematics toward scientific and technical
careers for women be improved by conscious
treatment?

2. How much improvement in awareness and attitude
can be achieved in a short period of time?

3. What changes in behavior will result from the -
anticipated changes in awareness. and attitude?

* -

The mechanism that was to be employed was a two-~week work-—
shop. Thirty—-six participants were to be selected to form six
project groups, each consisting of four guidance counselors
(three from high schools and one from a junior high school) and
two teachers of science and/or mathematics. Distribution between
males and females was to be based on the proportions in the
counselor and teacher populations of Michigan. Participants were
to be chosen from schools within about 500 miles of the workshop
site to minimize transportation costs.

) The program was to .consist of about seven half-days of
presentations by outside resource people and discussion of the
fields they describe and information they present, five half-days
of field trips, five half-days of group project work, and “three

" half-days of planning and project presentation and evaluation.

In the project phase of the workshop, each group was to choose
an approach. to ‘follow.in presenting information to students in

e’(grades 7 thre gh 12; to crltlcally evalpate existing materials, .

to recommend changes and develop or revise some materials; and
decide on a strategy for using the materials. -

To measure changes-in awareness and attltudes of workshop
participants an evaluation instrument was to be:admlnlstered at
the time of application to attend -the workshop and again at the

929
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end of the workshop. Changes in behavior were-to be identified
by use of a second, less formal instrument to be developed by the
participants themselves during the workshop. The instrument was to

" be self-administered at the end of the school year following the

workshop, and it called for judgments about the extent to which
certain overt behaviors related to career guidance changed in the

year after the workshop as compared with the year preceding it.

Conclusions and Recommendations . {

The approach of workshops for teachers and counselors
appears to have been successful and should be:replicated. The
evaluatidn team feels that the leverage apd ‘ripple effects in-
dicated by the diverse and extensive efforts on the part of the
participants in the conmunity the following year may make it
an effective mechanism to encourage women to choose science-re-
lated careers. Since some of the people incorporated the work- .« -
shops with .their vacations, cost-sharing arrangements between !
the university and the participants might be investigated. This
would also set up a mechanism whereby the university hosting
the workshop would benefit. Consequently, it may improve the
"chances for continuation without additional federal funds.

It may be possible to convey the same information in o
a shorter period of time, if necessary, and it may be more cost-— .
effective to convey this kind of information to all school~ per—"f'

sonnel on the job. ! .

-
4

Some of the group projects generated at the workshops
proposed means of sharing this information with parents through
PTA programs, etc., as well as the young people. We feel
these approaches deserve exploration, e.g., the workshops currently
designed for the young women could also be presented at parent/

teacher functions.

LN
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K. "Promoting the Exploration of Personally Relevant Career
Options in Science and Technology" {
The American College Testing Program ) (,
Project Amount: $49,794
Project Director: Dale J. Prediger
’ E Director of Development Research

Educational Level: Secondary ~

&
-

Proposed Project /

This project proposed to focus on ninth and twelfth grade
girls who had not previously expressed an interest in a career in
. science or technology. The pPrimary objectives were to evaluate
the effectiveness of replicable procedures for stimulating the
exploration of, preference for, and plhnning toward science/ .
technologi careers on the part of g s possessing personal
characteristics assumed to be compatible with such careers.

The secondary objectives were to identify the perceivéd barriers,
the information needs, and facilitating factors related to the
consideration of careers in science, as identified by girls with
high potential for suéh careers. . The proj@et-proposed two dis—
tinct studies: one for ninth grade girls and another for twelfth

grade girls.

In the ninth grade study a sample of 360 academically
capable girls in three high schools were to be stratified accord-
ing to occupational preference .and educational aspiration, and
then randamly assigned to experimental and control groups. The
experimental group was to complete a nonsex restrictive interest
inventory and subsequently receive a report of results :that ident-~
ified specific job families related to the individual's eﬁpressed
interests. A second stage treatment was to include group dis-
cussions of career ‘planning aid and Procedures. ‘» .

-

In the twelfth grade study 1,000 girls not planning
college major in science/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 score reports inclnding a section relating
their career interests to college majors and job families, and
booklets on educational and vocational plaaning. Five hundred
experimental _group ‘subjects, divided into low interest and high |
interest groups, would also receive two mailings that noted their
potential for science careers and encourage their explotration of
such careers by providing related career -information. : "
- The project was expected tp provide statistically evaluated
and generalizable evidence concerning the effectiveness of a
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nonsex restrictive interest inventory, and other interventions
for stimulating girls' exploration of scienc® S8req, o, Outcome
measures would: include amount of subsequent € re&r exploration,
'cl'(anges in carcer prcferences and plans, and © l‘“ll,m:nt: in
gcience-related courses.

Conclusions and Recommendations

This study indicated that mailed m;ef al in the absence
of other interventions, -is not- sufficfent to € nge the career
preferences of high school seniors. The same€ Muse be concluded
regarding the nonsex restrictive inventory an las discussions.
In sum, while such interventions may be good’ ®yY Lre not enough
to counteract existing beliefs and mores. efOr the evalua-
tion team feels they may best be used in conjunction with more
intensive interventions, or with women already ’fpressj_ns a pre-.
ference for a science-related career. /

Because of l:he design and -ahalysis, thé °utcomesi°f this
experiment were conclusive and were reported ith Sgandard
terminology. Since conclusive ‘outcomed were €xception Tathe
than the rule in this set of experiments, the dUestyon is Tal

- regarding the relative efficiency of funding searchers with a
background in experimental design rather tharn PerSOn in other
disciplines. : . , .

Because of the interesting differenceS hepﬁrted by ACT
perceived barriers between the ninth and twelff Brade girls,

we recommend: a study of .the perceived, barriers the time they are
. perceived rather than in historical retrospec: The mat:el'lals

° used in this project were excellent and should be ]_ cated
where possible. The Assessment of Career Devel: p'nent gppears
, be a’good vocational interest test and .we would nd its
. usage in other projects. The booklet %_me_t&ww‘l/d
4} - Technology: Careers for Today and Tomorrow i5 Vey3 prEPared
< ¥- document that could be incor»porated into a wide @‘1&:)’ of Other

career education programs.
- - \
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L.. "Increasing Women in Science Through Reshaping Role Perception"

Mary Baldwin College, Staunton, Virginia . . . .
Project Director: Dr. Donald Thompson
Project Amount: $99,681.98 '
Educational Level: Post Seoondary
-

Proposed Project

The specific aims of the project were to:
e increase the student's awareness of careers in 8cience open
to women; :

e influence the student's attitudes in the direction of more

favorable perceptions of such, roles; '

. s - - .

e enable interested students to obtain direct expeTience in

areas of possible s¢ience careers through'ganuary term and

summer intermships; .

»

® organize the information obtained about gareer oPtions into
' a permanent and, ongoing file so that faculty and students

at the participating colleges and Other jinterested colleges may

readily retrieve this information- - - -
Four women's colleges—--Mollind College, Mary Baldwin College,
Randolph-Macon Woman's College, and Sweet Briar College--vere to parti-
cipate in a program that included several cOWpPponents. These included
,seminars featuring successful women scientists at Hollins College and
Mary Baldwin College; exposure to a videotaped pacdkage on SCience careers
at Hollins College, Mary Baldwin -College, and Randolph-Macon Woman's
College;> and a variety of internships in scientifjc careers %f all four

colleges. L

. The seminars were to feature four or five role models who were
on one campus for approximately one day at each college. During each

of the six college seminars, discussions were open to all Students and
then the role models were available as resource pegple in science asses
-and as consultants to the students on an individua] basis- -

The content of the 30 videotape presentaifons was 8enerated by
interviewing successful women scientists (tYpically the seminar role
7> models). The project director encouraged theé Science and mathematfcs
"* faculties at Hollins Cg}leQE, Mary Baldwin COllege, and Randolph-Macon
Womag's College to incorporate the videotaped presentations into their
respective science courses. . -

£
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. During the course of the projecct, the director assambled,deéailed
information on carecrs in #cience for women. This information was dis-
seminated at the close of the project to all four campuses. In addition,
opportunities were made available for student. externships during the
January term and during the summer months. These externships were to
include 160 hours of on-the-job experience at various industries and
agencies involved in scicence-related endeavors for which credit would be
given.

N -
- Evaluation of the project was to be made by analyzing the
results of tests on attitudes toward science and \scientifit careers
given before and after the program at the fout c;xleges and by
cross—-comparisons among all four colleges. . : .

r

—
Conclusions and Recommendations
P.—/

The profject comprised of seminars, career counseling, extern-
ships and vide taped career information represented the most compre-
hensive intervéntion Of the pProjects. The project was aimed at first,
year students and the junior science majors at four women's co
although all students from the schools could participate in some of the
program activities. These ,activities ‘represented an increased effort, and
modified focus of ongoing programs which have now been institutionalfzed
at Mary Baldwin College. There was differential participation in the
project: the campus of the project director participated to the greatest
extent; junior science majors were more involved than freshmen; but fresh-
men who anticipated a science major and those who did not were propor-

tionally represented.

\

During the period qf project activities the percentage of
declared scicnce majors increased substantially at the campus where

the activities were concentrated. Although this may have been due to
mfltiple causes, it seems likely that the projegt activities or their
secondary impacts contributed to this'effect. 0, specific activities

can be implicated bécausée the target group of freshmen and juniors
declaring science majors remained relatively constant and shifts from
science to nonscience majors and from science to science* were not
significant}y different. The project can also be judged a success if
rate of participation and participant satisfaction are used as criteria.
In addition, many positive secondary outcomes resulted on the Mary
Baldwin campus. N
Y

There were several parts of the project that were suggestive

and interesting, but not completely explored by the Project evaluation.

These are: . T .

*This was tregted as an equally probable event in the analysis
although national datd suggest that a shift from science to nonscience.
is the more probable event.

e L 3
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1. The coopcrative arrangement between reclatively contiguous
schools rcpresented a promising cost-effective approach to career in-
formation activities. Yet the cevidence indicates that the schools
participated and benefited diffcr*ncinlly. It 1s possible that the
logistical barricrs cncountered may be surmounted ohce thé activities
were operational rather than experimental. On the other hand, personal
commitment and responsibility of the institutional members may have
more far rcaching affdcts than the activities themselves.
2. The study had the potential for reinforcing existing
decisions. While it certainly performed this necessary function,
it also provyided carcer information for those women not choosing
science-¢ ted carecers. The overall effect on the campug where
activityes were concentrated suggests that career activities ma
be benejicial to both groups. ‘ . , .
3. The externships represented a uni&ue componcnt of this
project, and, in general, served to enhance career commitment among
the junior science majors. In addition, such externships provide a
close and more realistically based relationship betwecn-theicngifity

and the colleges that should serve both to increase carecr awaXeness
on the part of the faculty and to increase the cmp}oydbllity ofjits
graduates. .

4. The ébst unfortunate part of the experiment was its
fajlure to indicate the effdcts of exposure to project activities in
order- to provide an indieftion of necessary level of effort needed
to reverse the flow of women away from science majors. In this experi-
ment, as with almost all naturalistic experiments, no reasens for the.
increase in science majors could be postulated from the experimental
results, e.g., the differential effects of project activities on

attitudes was not determined. - '~/”/

- 5. The fact that role models were graduates of the local
colleges probzably enhanced their effect, e.g., the majority of the
role models had graduated from Hollins or Mary Baldwin. This likely
increased student identification with thé role models and their
success seemed attainable. <

- -

. -6. The affect of\fhe additional career counseling offered by
the project is not clear; since its influence on freshmen.was not
aqéiyzed. In addition, the low attendance at the weckend seminar on
career counseling and asSertiveness is not discussed. The lack of
enthusiasm on this topic is interesting in light of the good reception
of thE{seminars and externships.

7. Many of the project activities, such as the externships,
and use of career material and videotapes are being continued in the
absence of NSF funding.

-
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il CHAPTER III o

PROGRAM OBSERVATIONS AND COMPARATIVE ANALYSIS

) Although aimed at science-rclated carcers, many of the rccom-
mendations of this rcport, especially-at: the primary and sccondary
school levels, apply equally to all nonseaditional jobs, ecspecially
those that arc highly technical. Therecfore, the authors feel that
the samec rccommendations may apply to many intervengions designed to
increasc the awareness of women regarding employment alternatives and
options and to increase their participation in many nqQutraditional
. carcers.. '

The projects described in this report were aimed, in general,
at potivating and reinforcing deciedons to enter professional carcers
in science, for preparing effectively for those careers, and for
removing barriers to the attainment of;}hose aspirations. All of
the scientific and engineering positions described in the materials
developed by these projects required at least a college degree, and

most required aagenced degrepgs including a doctorate. On the whole,
those women recelving doctoigfes in science-related fields are
productively  and continuously employed, and salary diffcrentials )
between men and women is less than men and women with less education.
That is, it appearssthat a Ph.D. may bq an "equalizer." Since these
women may also serve as visible examples of the employment potential

of females, they may serve to increase 'the aspirations of other equally
talented women. Therefore, it would seem dcsirable to increase the
proportion of women in this category. Since the recommendations may
only apply to a small number of women, they are treated independently
in this report. The recommendations” incorporate the evaluators'
observations, derived from a comparative analysis of the projects,

-and should be considered as hypotheses to"be t€sted since definitive
conclusions could not be made from the present projects.

Although this report has concluded that there is probably
a higher success rate to be expected by funding programs for high
ability, highly motivated groups, and has recommended concentrating
on reinforcement programs for these people, there is no evidence
that the need is not greater among low-motivation, low self-esteem
groups. Assuming these groups are larger, it is possible that the
potential output would be greater even though the "success rate"

may be lower. :

Moreover, the consegquences of adequate science and mathematics
background and awareness of broad career options may have widespread
impact on women in the society. For example, comprehension of mathe-
-matic and scientific principles may serve to "demystify"” a technologi-
cal environment and deccrease a sense of helplessness and lack of
self-confidence. Further, the acceptance of nontraditional career
options, even for thode not choosing to pursue them, may create a more
supportive environment for those who do-choose them.

-




Finally, a number of nontraditional nonprofessional acience-
related jobs exist which, for many women, would repredent both economic
and social benefits: clectronicy~, video-, sound- or flight-technicians,
computce¥®-operators, highly skilled labor, etc. These are jobs that

. require scicnce-oriented preparation and contributc to the emerging

role of women as productive partners in providing highly specialiaed
support skills {in a tcchnological socicty. Although thesc positions |
do not usually rcquirce college degrees or the same high degreée of aca-
demic learning ability, they do requirc carly exposure and commitment,
continued encouragement, and special training. They represent improved
earnings and morec respected skills than many traditionally female jobs.

.For these reasons it may be 3ust as desirable to increase the

number of women participating in these carcers. Recommendations con-
cerning carcer education programs are gliven separately in this report.

Reentry is a critical area for increasing the participation
in science-related occupations, e.g., many more women are qualified
for these occupations than are curgently 7mployed in them. For exam-
Ple, the Scientific Manpower Commission reports that women carned
abogt 35 percent of the bachelor's degrees in mathematics betwecen 1948
and 1973, Z5 percent of the master's degrees and 10 percent of the
doctorates. Far fewer at each degree level are employed, and the under-
employment appears to increase as the level of degree decrcasecs.
Approximately 87 percent of thc Ph.D. recipients in math are employed,
but only. about 28 percent of the master's degrec recipients artd about
31 percent of the bachelor's recipients are working in math related
occupations. Similarly, the pool of women qualified to be employed
as chemists is about 20 percent of the total pool, but only about 8
percent of the working chemists are female. The percentage of
working Ph.D. recipients may be higher than that of lower degree
recipients only becausc a greater percentage of them are continuocusly

employed.

Clearly,'underutiiization of females in the economic sector
is a widesprecad problem. In fact, in view of the pool of qualified
women, it may be more imperative to address the reasons resulting in
their underutilization and to develop remedial interventions than to
encourage more women to prepare themselves for these careers. Con—
sequently, reentry programs, designed to meet the specialized educa-
tional and-emotional needs of all women, professional or not, are
discussed in a separgte section. ’

- 4



A. Professional Carcers~-pObscrvationn From .__t_!g_cg___}iro]cc_g_\

Among the objectives of this contragt was the examination of
the results occurring acrosa projects in order to fmolate obscrvable
patterns by the type of intcrvention, typea of matcriala, age groupsa
and other: variables that might have relevance in the implementation
of afmilar projects. This analysin may be called program atrategy
-analysir or comparative analysis.

Unfortunately, none of the projects proved to be effcctive as
jgdged by rigorous statistical methods, cither because of the problems
in design, control group implementation, and outcome mecasurcs, Or
because the treatment actually had no effect. Therefore, the evaluation
team cmployed a "preponderance of evidence” criteria for judging the
effectiveness of a project. That 1is, some combination of the statis-
tical results, other nondesign outcomes such as experiences with a
roughly comparable group, the opinions of the participants, and our
own impressions was used to judge whether a project was effective.

Under these conditions, cven 1f '"success'” was indicated,- no causal
reason for the success could be determined. Comnscquently, ‘commonalities
between the more successful and less successful projects were explored.
Because of the experimental limitations on the conclusions, these’
obscrvations should be treated as hypothceses to be tested, and not as
recommcndations. -

Even when statistically significant results were obtained by
the etperiments, these were frequently difficult to interpret and
place in perspective. The difficulty was encountered under several
circumstances. First, frequently a multitude of items were used in
the ewaluation,.instrument, but only a few items were significant.

" Further, whed a varicty of outcdme measures were usced, some of the
significant outcomes may have been interesting and/or beneficial,

but not dircctly relevant to encouraging women to choose -science-related
carcers. A third difficulty was when different 'control'" groups
indicated different results, such as with the University of Kansas
study. A fourth difficulty was the probable Hawthorme ecffect, where

the novelty of the intervention may have skewed the results. On the
other hand, multiple year projects (University of Oklahoma) weve diffi-
cult to analyze because the effects may have been cumulative and not
directly related to the segment that NSF sponsored.

Therecfore, the'indicagors used to estimate effectiveness,
werc at best, only global measures, frequently not conceived of as
part of the ®experimental design. Consequently, the reason for the

outécome could.not be conclusively determined. r example, the special-
math course at UMKC appeared to be effective iy encouraging women to
take subsequent math courses. However, the cdmparison group were

those taking math courses the year before, and those taking a dif-
ferent math course the same year. Therefore, the interest in
mathematics might be attributed to any of the following: (1) the
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TABLE 1 -
PROJECT DESCRIPTIONS

»

Y

- s | Contact |
2 __ Grade Sample Intervention Time , Results
Michigan Tech 8th/ f F " Presentation by role 4 hrs. Yo significant results.
v - . models of prepara~ ' '
\ tion, job content
o and lifestyle in
engineering, .
8th F Demonstration 4 hrs. ‘No significant results.
| . projects. '
8t F  Mailed printed 1hr, Yo significant Tesults,
matter. - \ -
ACT + 9th F . .Given non-sex 2 tirs. More career exploration,
! ‘ biased career " increased congruence -
_ inventory, dis- N  between aptitude and - - - \-
-~ cussion groups, and ' aspirations, |
printed matter. '
Policy Studies  10th, F Wotkshops in school 12 hrs. | No significant results—
" o 11th on lifestyle and o slight trend toward dis-
, career clusters. ." interest in science, .
MIT - * 10th, H,F Film and booklet. 1 hr, Yore in expérimental | ‘
$ o 1lth, " ! o ~ growp wdecided about
. - 12th ""-,"r | career plans--same amount
' I definitely wanting
; - engineering,
, Goucher | 11th P Cbllegg level se- 15 hrs, ~ Significant decline in
- " mester dourse’in ~ interest ‘in science at .
, .~ science, end of course, but 387 -,
" _ of respondents planning
‘ ‘ ’ sclence career ome year
, B , later. v N
" | o B
R g ~
» ! - 4]
LA ey o et



[Queensborough - 9-12

‘

' - Michigan Tech Parents

.

Michigan Tech Teach-
ers

Michigan Tech  Teach-
| . ers,

coun~ .

. ‘selors

5

Kansas ~ Parents

[Kc

Aruten provided oy eric

ability,

W Slides and

" cassette of six -
Tole models..

M,F, Printed matter
- mailed.

M,F. Printed matter -
distributed.

MF  Vorkshop with role '

. models, labs,
discussion.

materials @tb
daughters., .

The

lhr.‘ y

1 hr,

: 80 hrs

'M,F  Workshop on career ( : 8131'3

s TABIE 1 (bontdued) ' "
I»' - \ | Sex/ Contact o N
‘ ~ Grade Sample Intervention ‘Time Results . '
Oklshoma ~ / 1lth, F Workshop of nixed 40 hrs. Probably increased number
© 12th . discussions, labs of women planning,
' o . and field trips. engineering careers
VA (not adequately tested)
. AC'I.' R 12th P ‘Mailings of relevant 2 hrs. ¥ore planming taking courses
y " materials & VIP o “in science but more control
I Y \ ,-inventory. planning to take math*
o . v , : .
Kansas Vth F/high Workshop. - 8 Hrs. Significantly more women

pursuing science careers .
than women in prior year’

* control; but same percent

as women who were invited.
to workshop but did not’
attend.

No significant différéncgs.

. ' *

Yo significant differences,

3

No.significant differences.

-

No significant diffexence
in participants but may
have increased activity

~ i{n school community.

' K
- Not measured; daughters &

reported .it as positive.



TABLE 1 (continyed)

Contact

o Sex/ ‘ e
._Grade Sample  Intervention, - -~ Time Results
Mssouri Collelge' F ' Special nath course, 1 sem," Yore took further math
| ‘ 80 hrs. © courses in sequence,
A
Rosemont Post- + F . Course to-update 100 hrs. About 1/4 did get jobs
“grad skills and 1n sclence-related
industry intern- areas,
ship. '
\ ~‘ \
&,
}L / ) |
~ \
- N ! o
» :
/
o , .4
| A
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TABLE ?

PROJECT MATERIALS
Material‘ -Appropriate Age DescCiption i Iﬁsseminatipn
1, Chobsing 8 Career—, . All secondary and cole  peseription of three ¥ay be used for TV and dis-
Women's Work: Engi- lege engineering fenale engineers-~ tributed on film by
neering (MIT) book students, student, young profes~  Educatiomal Development
' sional, middle age Center Inc, Now available
professional/all life-  from MIT catalogue,
\ styles represented. . S
| \ L, .
2. Women im Eni- All sec0ndary and col~  ghows Students and pro- / "
_neering (MIT) filn lege engineering = - fessional voren in engi~
o | students, | neering at work and 1
“ ‘ . | . hOme' » .
Exploring (ACT) | Secondary, - | Updeted version called  Part of Houghton Mifflin
- | o - VIESA: book on job "Career Plaming Program,"
clusters and aptitudes, ' , |
. careef planning--nom-sex - . ||
trictive,
res ive . \3 | ‘
/fMMWHmmt mmm¢ | No-SeX restrictive _ "
Profile (VIP) (AcT) careet assegsment/ ~ o
L : intervention,
Women in Science and Secondary, . Booklet describing  ACT. Mice booklet ‘
Technology: Careers » + - realitles on women {n . that shd%ld_be widely. used.’
for Today and . . stietce-related careers, oy
Tomorrow (ACT) | o ' |
s b |
v Workshop format Secondary, college. Series of self avareness None.
(Kansas) ‘ , exercises.
- ¢ _ ‘ o !
Womer in the Pro- - Secondary, college. - $iome study course  Noge.
fessions (Kansas) | ‘ designed for three .

(0} 74

‘ : dits,
‘ _J . \) cre |



' o TABLE 2 (contimued)

—

o

Materlal " Appropriate Age __Description ° Dissemination
7 — : :
wome;i in Sclence § Coblege, graduste Intervievs with gix of . Aerlcan Association of Physt
(Qw]ensborough) " school. o top female sclentists:  Teachers and NSTA distriby
, ” ; nixed ethnic backgroumd  Should probably be used in ¢
/ ' “ and variety of lifestyles, junction with other material
) | except at graduate levele-may
/" ' ' }— - be better at college level
/ | ' , secondary.
/ M :
.+ Workshep Curriculum Secondary \ Mixture of job None.
/(Policy Studies) B . clusters and lifestyle .
N S ., @altematives,
/ ' .
, »
/ | ‘ \
! |
//
/
//
f/\ ’ ‘/*
' \ »
P =
¢ .
N

PAruntext provided by eric




' TABLE 3

42

PROJECT COST PER PARTICIPANT e
Intervention Hours* Cosf Effectiveness
University of - exploration . .
Kansas workshop « 8.00 - 10.00 possibly positive
Policy Studies career edu- .- _
| cation course 12.00 50.00° no effect or negative
-Queensborough slide and .
tapés . 1.0 1.00 no effect
—r * : ‘
Massachusetts [ .
Institute of £ . My \
Technology film 1.0 2.00 | unknown
Univ. Miss. at : )
Kansas City math course 64.00 350.00 probably positive ?
Rosemont / ‘chemiStry positive for small
. course 100+ 800.00 . proportion
University of . \ . 4 # I M \‘
Oklahoma . workshop 40.00 300.00 - possibly ,posi' ¢RI
) .
. . . { % . ) .
American College., literature - }
Testing . mailing .10 1.65 no effect
nonsex re-
strictive
interest inp-
ventory 1.0 1.00 no effect
Goucher researi
S course -00 1,000.00 no effect or negative
Michigan Tech - student
‘ ' literature 1.0 1.?5 no effect
student . o . B
seminars 4.0 30.00 no effect
parents ot N
literature 1.0 1.55 no effect
Michigan Tech counselor ,
’ teacher b
rkshop » 112.00 400.00 probably positive
) *Estimates minimum contact time; the time may have been greater for -
some participants. Y o ) g
s - M\
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. 1. Concentrating on women who are already interested in
science. (] general, it is thought that projects providing support
for women interested in science, and projects to remove barriers to
the full participation of these. women, are preferable to direct
motivational projects to encourage women td change their interests
for the following reasons: :

Pl

e They are uoreAégéiiy justified in terms of }roviding
: equal oppor :Zﬁgy and avoiding criticisms of reverse

discrimi .

e They are less apt to result in unsatisfactory career
choices. i

e None of the ptojécts observed appeared to.be success-
ful in changing attitudes.

e It is difficult to switch from a nonscience to a .
science area. That -is, beyond the junior year in
high school,. compensating for inadequate math and

science backgrounds is difficult. ~

Since the projects examined did not appear to be successful
in changing occupational‘choices at the senior high level, intensive
support and information could be provided to those women having the °
necessary background, ability-and motivation to pursue their exist-
ing interests. '

-

While there is not an established theory on the vocational
-t choice patterns of women, there has been a growing numbgr of studies
: in the area. Most of the literature appears to be in dgreement that
there are many shifts in both occupational interests and commitment
‘to a career. However, the literagure uniformly indicates that frem
preadolescence on the shift is toward typically feminine careers and
away from nontraditional ‘carcers (e.g.,.Angrist, 1Q70§ Harmon, 1971).
.Consequently, interest should be defined very liberally, and should
‘not be interpreted to mean an expressed career choice.

.~ The kinds of support that may be helpful can come€ from a wide

variety of sources, and the most important source will be different
for each age group. These supportprograms could include parental
support, encouragement from teachers, peer support (both same and

- opposite sex), guidance counselors and from the institution as a

' whole. - The range of possible forms these programs may take is Y

‘virtually infinite and could include counselor workshops, special ’/,,
housing programs, special workshops for science/math teachers, or
sex-segregated classes.

S
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. 2. Concentrating on.women with above average aptitude and

- motivation. Realistically, professional carcers in science-related
areas require intellectual ability, an adequate background derived
from math and science courses, and more than average motivation. 1Inm
fact, having completed advanced mathematics and s¢ience courses
successfully is probably a good indicator of ability and motivation.

L Although there is a controversy about the measuring of aptitude and
ability (Prediger and Hanson, 1976; Schmidt and Hunter, 1974), it
seems feasible to determine whether individuals have at least ~
average ability or are highly motivated by utilizing either stan-
dardized test scores, grade point averages, or the courses chosen
and completed."’ ’ ’

Many studies have shown a relationship between career commit-
ment in general and mecasures of accomplishment and/or aptitude (e.g.,
Hoyt and Kennedy,. 1958 and Tyler, 1964). Further, a higher level of
aptitude appears to be related to the choice of nontraditional

. careers, e.g., those occupations dominated by males (e.g., Astin,

1971). Consequently, it would appear that intensive and/or expensive
programs should concentrate on women who have either a high ability
or who have taken the necessary rcquisite course Or overtly express
an interest in science.

This hypothesis was substantiated by the projects: the
more successful strategies/projects utilized a motivated population,
- while the ones judged less effective did not. For example, the
Kansas workshops invited only women that had been selected for
admission to KU, Oklahoma University required active motivation to
apply, as did Michigan Tech. On the other hand, the two studies /.
categorized as 'possibly negative" reported scvere problems get- ‘
‘ting young women of adequate ability, and one report contained
reservations about the participants' motivations. The majority
of the studles reporting no results had no special requirements !
rcg%rding either the motivation or aptitude of the participants.

One indicia of motivation may be found in the participant
' selection procedures: University of Missouri at Kansas City,
University- of Oklahoma and Michigan Tech all had self-selection
procedures; only those individuals who wanted to participate
attended. On the other hand, some of the projects had more or less
captive participation; the intervention was administered in class-
rooms, Or the entire class participated.

The sclf-selection, of course, provided-a strong exﬁerimental
bias toward success, and mitigated any conclusions about the inter-
vention itself. However, since the aim of further implemcntation {is
to bias the projects toward successful outcomes, voluntary participa-
tion may be a judicious procedurec. py

\\- | : ;___J/
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3. Using workshops as a format for the intervention. Although’

it is very possilile, that the selection procedures for the workshops

was a greater determinant of outcome than the format, the hypothesis

‘is proposed that concentrated "1live-in" workshops may be effective.
"These workshops may offer a wide variety of activities as in the

University of Oklahoma, Michlgan Tech and KU projects, may be the
more enjoyable and effective format to provide- support and information
for young women interested in science. .

. 4. Encouraging participant interaction. Social psychology
would predict that other persons sharing similar outlooks and
attitudes could provide rcenforcement for women choosing nontradi-
tional careers and/or lifestyles. The projects provided some evi-
dence for this assumption. The live-in workshop, where partici-
pants with similar interests spent concentrated periods of time
together,. provided a perfect environment to obtain these rewards.
In the special math class, informal tutoring at the noon hour was
available and provided the same opportunity.*  On the other hand,
the larger class situations and/or medig presentations were gen- :
crally less successful and did not provide an opportunity for
participant-interaction. The Goucher project entailing basic
scicnce research did provide this atmosphere, but participants
reported that they did not form any ncw friendships.

‘5. Using sustained contact periods. When the treatment
did not require ™ntense concentration and work, the longer periods
of time for administration of the treatment appcared to be more
effcctive, possibly because of the increased opportunity to make
new friends with people sharing similar outlooks. The more success—=
ful interventions appeared to .require at least eight contact hours.
It is possiblc that short "one-shot'" affairs may not be sufficient
to countcract cxzisting cultural mores discouragin~ women from
choosin; science-rclated carcers. However, since some ofaer proj-
ects of greater len,th did not‘:appear to be successful, careful
examination of -related variablcs should be conducted. The length of-
exposure may be one of the reasons why the media products did not
appear to have a demonstrable effect. 5/

6. Using role models in as many situations as possible.
Uniformly, role models appeared to be the most effective component
of some of the projects and were the primgry material for the media
products.. The original connotation of a role model was a person in
a position of influence that one <ould~identify with; most of the
projects did incorporate these younger women in mid-level positions.
In one of the projects containing a mix of role models, the vounger
women were judged most effective by the participants. In this respect,
then, choosing the role models closer in age and only slightly above
the level of aspiration of the participants may be advisable.

The evaluation rc1m, however, feels that there is also real
valuc in depicting the: most uLC(ssful women of our time. Although
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very fewvwomen (or men) may ‘be able- to identify with these outstanding
people, "thdy demonstrate that a woman can "make it," they are a ..
source of pride for* the. woémen, and may serve as an inspiration.
Comsequéntly, “a mix of age groups anfi levels of accomplistiment (as

y well as lifostyles, ethnicity and so\on) is recommended. '

AR v The area ‘of concentration of the role models did not appear to
' f_ have any impgct, the moré f@portant factor was that they genuinely en-

° .. . Joyed their work and their -lives. Flnally, the best format for role
‘ ‘ models may be al/owing them to interact wlth a Small group of femalés.

— T g

: T 7. Using "hands—on" experiences. In many of the projects,’
. + Yarious types of hands-on experiences were used Very frequently, -
these were engineering 'or°science prOJects. These activities were )
-rated highly by the’ partlcipants. They appeared to be most effec-
tive when they were ‘group ptOJects, continuing over a period of
- .5 time, ‘e.g., when they facilitated the formation. of social relation—
R ships. Also the active participation in these and other actlvities
enhance the effectiVeness of every kind of 1ntervention.
-~ .
8. Segregating some.activit&es by sex. Although in theory,
well as in practice,'sex—segregated classes might be considered -
. " countér productive sincé: women live ‘and work in"a world with men, a
_ -consistent comment on the part. of many of the participants was that -
-+ they preferred all-female seminars. Thi omment extended to a

preference for female tutors in‘math..— e young women commented that
s - they felt more free to ask (what ey cohsidered) "dumb" questions,
LT to appear as ”brlght" as they are, and to d: SGiss their personal

: - life and ambitions. - Consequently, althaugh 2 sad commentary on
socialization and peer pressure, se segregabed classes appear to be -
. useful in situations where remediat oniskills or personal questions .
are involved. These classes, however could incorporate. methods to
lead to more open dlscu551ons with male peers and parents, ence_
> the women have galned self-confidence and support frOm their samezf '

¢ sex peers. - {§~ ‘ ': : ‘_ o P

e ‘9. Emphas121ng,the soc1al ggg;g;butlon of ‘géiencle: One<of ° |
the myths of science-related carecrsy not directly dispelled in any
of the projects we’observed, is the ‘absence of ‘emphasis on.social -

bortance and soci nteraction in science careers, e.g., sclentlsts/
englneers were frequently not portrayed as persons with extensive
soclallenv1ronmental concerns and—responsibllltles who interacted - S
with the *commuwity. Since women are reputed to’ be yery ihterested- r(\ L
social welfare, emph351zlng the’ 1nput of scignce_ to:the- well—being of

A soclety,.amd a deep involvement wlth Qeoplew mlght enhance the
des1rab111ty of the profession. Moreoveér,” the.greater the’numhgr of

' ,sclentxsts whose interests sgpercede "the testtubé, " the greater the .
potentral xmpact of scientists op society in areas othir than.technology. i

- e ‘!; _'U' ) PRI ' - '

N Consequent]y, we wou&d?‘

, Tlence gained by these project gt eﬁgminatlon ~of’a
" where able and motiwvated yoyng \‘. ¥, having some interest’
. science, gather for a workshOp“haylng the. lngregments of role

-

-

»

nd 'Sn fhe basis oNthe bxpe-

v - models, hands-on experlences ,and the ogportunlty for new ﬂrfind—_' .
- - ) / A :?, - - - . :— o g . ~.‘ ' R
- . _;._ it R - - .., ‘_‘.".‘.vl = . <
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ships. This. format is quite similax to the existing Student Science
Training Program,* ghich still does not have full participation by .

" females, and has a demonsgrated success rate ip turning out scien-

tists (Vidulich, Christman, Drake ahd Kirk, 1976), e.g., about 50 . B
percent of the females participating in these programs expreased
career aspirations ‘in science. ,

'Similar experiences could be provided for both college'and
graduate students. David (1971) concluded that "earning a doctorate
is the factor that most equalizes the women to the men in science

oA

and engineering,, in terms:of employment, salary and ‘contribution
to their field (p. 222). However, of students entering graduate
school, possibly twice as many men as.women ctually complete the

v degree. If the \\: -an equalizing fagtoy - in employment,
’ﬂ

salary and. accomplish ent pecial programs .t éﬂoourage completion
(and to contribute to, the’ supply of.role mogels§ and female faculty
memhers) should be~condbcted., These programs‘ ight tnclude female

- colloquium,. parniculdr speakene,,s port: groups, internships, work-

shops and seminars op nationally conducted weék~long seminars for

female graduate students. ; 1 Ji A
;_/- . 3 . “f )
- 10. Ret oving institutional barriers to. fémale;participation
in science caree, Although the NSF projects were not directly conz=

cerned with ove discrinination ‘many observations regarding the
obstacles they presented became apparent to the evaluation team.

. Not pnly do women pursuing nontraditional careers encounter
social barrigrs, they frequently encounter institutional barriers.
Even those schools professing equal opportunity for financial aid,
intern programs, etc., fregiently have ‘not adapted them to- the spe-
clal needs of womén. This discrimination, ‘and misinformation,

starts very early and continues through her educatiomal and job

. career, and has to be a discouraging factor even to highly motivated

women having superior ability. For example, assistantships in
science have positive effects on the juhior and senior science -

majors. It not only serves as a financial aiﬂ- it is-interpreted \'
‘as a "'vote of confidence" and sérves to 1qcrease 1nterest, exposure

and expertise in their areas. .Assistantships also provide addi- -
tional encouragement to go to gxgduate schopl, and usually provide o
a closer relationship with a fakulty member. Assistantships to

declared science major® may imprové the.rstentionraffe and result in

more women attending graduate school in science. Yet discrimination
P - e R C -
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»
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*The Studentfseience Train hg Program sponsoreb by. NSF has

"-,the basic goal "of- providing talented students. learning opportuni-

ties above.and beyond:those_normally available in most formal science
education prograns .(NSF, 1975). -Typically this involves high school

;juniors llVlng on a college campus for, a peri d of time during the
summer. ‘ T .
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¥gcurrent practices in career education.

of careers in literature and media, lack of awareness of alternative

h _ - L - 48
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in granting fellowships 1s common. For example, consistently less
than 3 percent of NASA fellowships go to women (about twice the
rejection rate for females as males), and about 18.7 percent of NSF
fellowships went to women in 1972-73 (Nies, 1976). v

L4

B. Career Education

There are a virtual plethora of problems associated with

’

These include sex stereofyping

careers and lifestyles, sex-biased counseling, and so on. However,
two appear to be especially relevant for science-related careers.

. , & - \ K

.
Increasing the education in sciénce and math has many

benefits for all women, whether or not they choose a career in
these fields. It allows for greater perceived control of their
environment, “and provides them with:a background adequate for a

" wide variety of careers. Ih the area of general career and science
- education, we recommend: ' :

L)

'

‘1. Differentiating between career education and programs
to encourage. women to choose sciegce as a career. Tﬁis conclusion

is drawn from the recommendations to concentrate on women who have
already expressed an fnterest in science and/or who have takem the
necessary courses by the senior high level. waeyer,'some'general
encouragement may be necessary to obtain these prereauisites, e.g.,
prior to that time, career education courses for alk students- is .

Aimportant. UtillZlng some of the media products an pdrtlons of

the-Kansas and Policy Studies Progrdms to make young women aware
that”science is a career option and to encourage them to obtain,

the ;necessary background (é.g., math and .science) to keep those f"*“f

caréer options open is important prior to the senior high level.:
These programs could be done inexpensively, reach a lagge number'
of students; «o not necessitate "special" programs-for women, and
become part of the career education classes in the 'school systems.
These programs could incorporate ‘the "lifestyle" considerations og
a career. . ;
. R . . ‘.J
2. Emphasizing theé importance of continuing mathematics .

preparation. - Since mathematics appears to be the "eritical filter"

to. a wide variety of occupations it is imperative that {emales

' contlnue/gpese courses 1n ordef to keep their career optlons openw

L 4

Af: /A great ﬁznf/methods assisting women in matﬁematlcs are
invqlved “ These include developing innovative thods of tegching.

.

math* adapted'to the typical gtrengths of femaleé offering special. '
tutorjal/remedial courses,. th\aﬂxiety counseli g, and empha5121ng0"

an awareness of the effect of d;scontinulng math educatlon.
v e ——
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C. Job gnd Educational Reentry Programs i . - .

-
-

* ~ Thirty-seven percent of women with children under six yéaré

+ of age and 50 percent of women with children between the ages of

six and 17 were workingdin 1975. Since a majority of these women *

. choose to remain ouewof the labor market for -th irst years ‘after

the birth of a child, these figures indicate that many women reenter
the labor market after some period.of economic inactivfﬁy. . These
tomen are typically re-employed in jobs that do not utilize’ their ™ .

underemployment is more acute

jéor woman entering the labor market __
than for women who are contin usly eép

loyed.‘ -

The woman attempting to rcenter the labor market faces a
multitude of problems and adjustments, First, heér technical skills
and theoretical understanding of her field ‘ma e outdated: This
problem may be addressed by an additional educational experience..
Second, her confidence in her abi to get or hold a challenging
job may be diminished. She may Aot inow how to interview for
job. She may have many logistifal problems, such ds’ arr giné’for
child care, transportation and/dinner each night.’ ~She may not have
the . support of her family and friends. She may be afraid of '
failure (or success). She may face very real discriminatiqn on the
part of employers. Consequently, the transition ‘to work after a _
period of unemployment includes a dramatic change in lifestyle for '
herself and her family, and a change in her perception of her role. .

After the childbearing yéars, many women want or need to
reenter the labor market, i.e., they widnt to transition to work. g

- For many women, this transition may include completing an advanced .

degrée, or acquiring specific job related skills. Considering the
underemploymen} and underutilization of the talents of these groups,
the type of assistance glven theSe women 1is important. Therefore,
we recommend: . e S ' « 1

- .
2 .

- »’ ’ N ) Y \\\

1. Concentrating on uhd&remployed women. ‘It is sugge ted
that reentry pragrams for mature women might utilize already w king,
but underemployed women. Updating the skills of women alreadylin
the labor force might alleviate problems in recruitmentand
placement. These women would have already adjusted their family
arrangements to meet tbelr'work schedules, and have shown that
they are motivdted for employment. They may be currently under- 3
employed, e.g., rather than capitalizing on their scientific skills,
they may be working 'as secretaries, sales personnel or oth jobs
unrelated to their training. The major obstacle to this approach {//
would be that their families may be accustomed /to or dependent on

the additional income, and a perjod out of the labor force to update

.-the1r §k111§ may impose an economic hardship for them, unless .
financial assistance jis provxded . ST

.\/
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One auccessful approach is the current affirmative action .

program in the Food and Drug/Administration. All males and females
without opportunities for advancement are eligible for an on-the-

. Job training and work reclease time for school in -order to be qualificd

" as an inspector. Normally a heavy science background is required for
this position. The program enables advancement into a science--
related catrcor without initial salary penalty. 'S

(

)
'2{? Consid ing employmeng_prospect! in the locale. It woull
appearyldgical ,to fund prdgrams to update skills in areas where '
the ﬁor demand is not abnormally low. That is, it is not: cqst- )
effective to prepare women for jobs that aren't available, and
would be a discouraging experience for those women;  and can elicite}
-adverse community reaction among unemployed malcs and their -dependents.

While
One
}kr a more

- 4 Making special seminars, workshops and counseling available.
Since the majority of these women will have to make perqonal and
familial adjustments to accommodate their new schedules, and job
demands, 'special programs to help them overcome tle perceived
barriers. and obstacles associated with employment could help- to
Jlncrease the success rate of these reentry programs. That is, a
woman's ability to get and hold a job, eveén though she has adequate
skills, may be dependent on her attituédes and motivation for work,
i.e., her job readiness. It is_ recommended that assistance in
developing an apprOprlafe job readiness profile be a’component of all
reentry programs. ’
. ..

D. Administrative RecommenGZZ:::¥ , .
. - . ~/

[y
Lo

* 3. Funding projects to upéaté job related skills.

» these programs arc typically expensive, it appears that some
assistance to women to up ate their skills maf“ke necessary.
of the side benefit’s of these progrems may be that it allows
'gradual adjustment to a working environment.

ot
. B -

- l. TImproving the quality

of the experimental resdar€h.

There are several ways to attempt
research. :These include (a) more

* technical assistance, and (c) use
term follow=-up.

N

-.04 -

-

i the projects, as exXpewdiments, coul
was the circulation of the announc
support for-these projects. Most

program from th

Moré selectivity in fundlng.

to improve the quality of the .
selective funding, (b)rproviding
standardized measures and long- .

-

-

0vera11; the quallty of°

d hawe been improved. One factor *

ement of the availabilidy of AR

of the project directors reported_,j-
¢ flier received at a.dean's .

learning_g;EBE_Lhc
poffice.? nsequently, only a very few ‘proposals were received and

very ¥ew requests for funding were
disseminating information to prosp
dev&loped. - -

-

-
‘,

rejected. A better mechanism of
ective applicants should be |
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A concomitant obeefvption is the difference 1n results
" obtained by experienced researchers and those with less experience i
experimental design. That is, all of the project directors appeared
. to be committed to increasing career options for wo n, and to have .
- \\rsstrong‘backgrounds in science. Most, however, did ndt have an ’
extensive background in experimental design and evaluation, adequate \\\
knowledge eof control group procedures and statistical analysis.
The results of only two proiecta, although not confirming the hypoth-
v esis, allowed some. degree o confidence in the outcome. Howevet,
‘ ‘there are many benefits to provi a wide spectrum of ind#P¢iduals. . ‘:>

These include increased Tapability personn o conduct such
projects,.increased commitment to women's projectls, and possible

beneficial effects to tife participants. Therefofe, a ;onsc! c—

strategy. should be, developed regarding the impdrtance. of, refiable '
expéri ntal results. Should it be decided that confidence in the

experimental results is~important, somé pergenthage of the ‘project L)
L directors should- have a demonstrated capabiuy in projdct t@gement,
experimentation, and evaluatioh.

~ /

. b. Providing technical assistance “to ﬂhe project d!!éctors. : {
NSF has- traﬁit}onally adopted a "hands-off" policy to grantces. 2
While this policy has many advantages, provi ;ngé}échnical assistance
in evaluation procedures and instruments to hose project directors
requesting it might mitigate against the techniczl problems encountered
In many of the projects. 4

. If the current "hands-off" policy toward grantees is maintalned
a brief project directors handbdok, containing a description of
commonly occurring barriers to the implementation of both the
project and the experimentation/evaluation is recommended. The - - e
case studies do not serve this purBose well because (1) the case
studies are too long, (2) are not necessarily perceived as relevant
‘to project nceds, and (3) may not be fair to the individual project
reviewed, since they were written for other purposes. ’

L .-

Thid booklet could contain, for example, an overview of -
" *  problems encountered when dealing with recruiting, working in the
.- public school systems, or in developlng evaluation 1nstruments. .
c. Using standardized evaluation tools and. long-term tracking.
If experimental -projects are to be contlnued to®encourage women to
choose - sgience—related careers and the independent measure is a
questiannaire of amry kind, .the evaluatlon team recommends that
reliable and validqted 1nstrumenrs ‘be prov1ded for. ¥se by. the project
. directors. Each oX the prqgects has dgsigned at léast one such ‘ P
1. instrument,’ ‘and. thej ‘best”items could be chosen and validated from
’ this pool or one of?the better-valldated ones, such as that ‘used
by ACT, could be used. It.is felt that a standard unit of measure-
ment could be developed for all similar projects. Even 1f a
project wanted to have add1t10na1 depondent measures, at least a

. .
- . f . -
. - . . vt K » . -
' A - : 5
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would then b¢ possible. It is rgecognized that a pingle instrument may
-~ not be appropriate for all types of cxperimental ‘designs and that

.- the use of a validated instrument will insure neither supcrior ex-
periméntal nor evaluation procedures.

. 3
2. Coordinatingintergovernmcnté\*pctivitiggf@nd delineating
activities. There are several fedcral agedeies currently working - 0
in the area of carecr‘edﬂbation with some emphdsis on women. These ) :
. " include the Womep's Educarional Equity Act (OE/HEY), Education and ' \
*  Work Group (NIE), Officgfof.Carcer Education (HEW), and the Americ
Association for the Ady ent of Science,.Office of Opportunities_
- in Science. Ideally, I’sharing of resources should ogcur. In -
- addition, some agrecment about areas of concentration mf@ht be
possible. For examprA NSF might focus on high ability women interested
in science, and only ‘assist Office of Career. Edqcacion in making younger
5 Y women aware of nontradi%icnal career opportunities. Further, OE/HEW
*% *  dis-already planning.dissemination activ(t'és for.similar programs g

_and NSF could add’ their macerialt;j;}h learinghouse. ,/1

[

r’

3. . Concinu1ng experimental activities by NSF and disseanéging
knowlédge about its programs. In addition to the increase in knowledge
gained by the experimental projects, the team has observed some
psychological benefits just from the existence of the program. Even
the participants commented that they were impressed that "somebody"
was interested in their careers. Further, in the current climate
of the women's movement and the possible defeat of the ERA, the
existence of federal interest and support is imperative for the
morale &f the people comitted to career/life optlons for women. How- " -
ever, the evaluation team fedls that a great miny benefits "in
formulating c¢ffective policy would be derived by continuing in the
experimental mode, both to NSF, as well as to other agencies. That
is, building on the present experience could enhance knowledge -
about effective methods of implementation.

4. Including specific programs for minority women. 1In
- neither the women's projects, which typically contained no minority
$omen, nor in the minorities projects, where women subjgcts were-
not identified, were the special problems of minority women addressed.
It.-is recommended that minority women should be given speCLaI‘aCten—
;. " tion and special._ programs should be initiated i# they contdinue to
‘5“‘. '"fall between the cracks \pf exlstlng program (cf Malcom, 1976)

v

‘5. AttcndiAg to. cont*nuitv/instltuti alizatlon of fiunded
efforts. Ideally, there qhould be no need fon women' offices and
programs as separate entatles, e.g., these eff ould be An- )
corporated and integrated into every level of the existing structurés. - .-
Further, one speciflc aim of research/demonscracion projects is . &
their contxnuatlon by the institution in the absence of special )
funding. In order to facilitate both continuity and inbcitutionalizntinn

‘.
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— we recommend\special attention

[ “utiliziog existing and ongoing @~ =
structures ag a basis for thes¢’activities, such as sororistes . .
of black womén, profcasional associations, PTAs, ctc. .gcre these
are not available,/the program should be cognizant of cShtinuation
problems prior—t% initiation¢’and should plan to "institutionalize"
the program. One way- of doimgsthis is to make the program con-
cretely benefit ‘the parent institution (e.g., increased:enrollment,

. “increased visibilfity, | legal compliance, etc.). S .

6. Disscminazgng tie developod materfials. Some of the .

projccts have engaged in fruttful 'activities to disseminate their *

p;pducts.“ ese appear to be successful,. quever, since these’

have occurred rough diﬁferent outlets, a compilation of these

activities migﬁl be- produced by NSF. Several projects overlapped

in the materials developed (e.g., Policy Studies and Kansas) and e

other project produects (e.g., the film and m ~packets) could be

used cogjointly in the context of other ogfams. A’ compilation of

all proJects designed to encourdpe women to choose science as a

career tould be an aid to science' teachers and career educators to

choose \the material mest-appropriate for their classes. These
materials could be made available to .a variety of. clearinghouses

public, libraries and school fibraries.
. _9 q . .
SN njiﬁ Investigating additional intervention strategies. We
also. recommend experimental investigation of several areas not .
covéred by these projects. These are the study of the effects of
aggregation, males in science establishment, and the effect of

"significant others," including peer and social group pressure.

a. Sgstematzc examination of the effects of aggregating ‘
women students. A recent article in Science (Tidball and Kistiakowsky, //ﬂ
1976) reported that the undergraduate institutions from which women
have.gone on to Tece}Ve doctorates are different from the institu-
tions preparing mch for doctorates. The authors concluded- that . T

"women who subqequently received. doctorates were more likely téo have
graduated from institutions that®enroll large numbers of 4omen
students, had a long and continuous history of.women gfaduates who

- attained doctorates_and cffered strong academic preparation in )
several areas of study. Since many schools enrolling women offer
strong preparation in several areas, the distinguishing chargcteristic
of these institutions preparing women for nontraditional roles
'appears to be thedir long and contxnuous history of female representatlon

-

SRR . To desg;ibe the effects of group1ng a certain proportlon .[
.f—' of these women, a construct”might be developed inv v1ng “"etitical .
:“.mass or "ecritical proportion." The construct implies thaa-once
‘this number or proportlon is reached, the recruitment and retention .
‘of the group becomes a self-sustaining and self-perpetuating sysfem.




. ' ¢ ‘ 5% ~
o /’

»

/}.

¢

. to normative deviance, we reeommend examining the influence of:-.

" Once a critical numbgr or given proportion of women partict-— -~ ~— -~
pate 4n a nontraditional’activity, an cxamination of the need for

special recruiting/retention programs should be performed. In
(ect. it may result in an cvcr increasing rate of partigipation. ’/J//’
~ -

Conversely, another investigation should%etemine whether‘

the absence of the critical number or percentage may prodyce a C7“-/
situation where efforts must be continuously expended to ’ .
"and retain these grouﬁii since the history of unsuccefs

ticipation Acts as a discouraging factor, e.g., as the retention. -
rate dnops because of a feeling of 1solaﬂ'!n, fewer will be attractedj/
J
b. SyS$tematic examination of attitudes of es. There is

undeniably still a great deal of overt and covert dfscrimination (
;against women pursuing science. The guardians of the ptofessiqn are}
predominantly male. We recommend exgmination not ofly of the attitudes,
of the male science establishment tgﬁard females in/these professions,
But the circumstances that could ocdur to influence their attitudes
toward the participation of -women. Dr. Janet- Brown, head of the

'Office of Opportunities in Science at AAAS, has strongly suggested

that such research be conducted by'an ‘eminent male scientist.

c. Examinaf??ﬁﬂgf the effect of significant others on women.
Since the problems involved in occupational segregation are similar

N

‘e parents
e school pcrsonnel

H e male peers ' j)_ﬂ ‘ . "
e female peers: : Lo : ‘ . - ,‘sl

Admittedly, a multitude of studies have attempted to examine -

/’ﬁ\\the most important influences on fbmale scientists. Unfortunately,

most of them have: been retroqpect1ve e.g., asklng women to recall
what was important to them 20 years ago. This type of research

has several dlbadvantages" ‘perspectives change over years, especially
regarding events that were not consciously considered at the time.
Examination of these factors.-in real time would be more advantagous,
and might, as in the ACT study, ’ ‘indicate important changes in
perceptions over years. 'Further, .several of the present experiments
included these groups; but ‘none was successful in gauging their

impact on the female students. If thesé ‘are successful, the long
range benefits of these programs would 1ikely be more cost-effective.
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’ ALTERNATIVE INTERVENTIONS .

/ ] - ,
There arc many bl!faers o accoyht for the lack of rtf&ipation
- ::cyonen in nontraditional sciefice carderp. Thesc p-ych01;2§h;y
iological and insgétutionnl barriers have been systematical laid
out by ‘Dr..Smith at The University of Kansas (1976). His delincation
of the barrtiers 1s given in Table 1. ’

J There are a ‘ride varie:y of interventions or treatments which
—"’i:f’nerve to overcome thesc barriers and to encoufPage women to choose
lcience-rclatcd carcers. - These vary by age group, comqrehensiveneso .
.)g_g;::ﬂof focua. Cenerally speaking, programs far young women may
7 ‘be co ered™c carcer educurion and are lcss specific to science.
Further, prograns offered in carlier years may be considered as
recruitment, whilc programs for college age may concentrate on
//' support and retcntion. - X . . '

Many of the potential programs listed below are not within
the charter constraints df the Nationyl Science Fdundation. Because
it is felt that a sustained effort, g!aching each female as con-
tinuously as possible throughout her ¥ormative years, may be nccessary
to counteract socicty's socialization proce »* Many programs are
listed. :

.-
. r

The list of ptograms is divided by c/ggational level. The .
assumption underlying the3e programs iq given first. The list is not T
complete, and is intended to act as a' working draft,” and is laid
out in Table 2. _ ) _ .
\ : $ | N
. ' ‘ \ - A

\\>~ A. Elementary School: v ) . -

There are many reasons for lack of female pafticipation-in.
scilentific careers. A number of the reasons can be ”s*lj,ficiently stated
in the generality that neither les nor females, whether youmg or

) mature, expect women to have careers in science. The result of this
"nonexpectation” rcsults in psychological, sociological and institutional
barriers._ : :

-
-

* The psychological variables are related to sex role sociali-
zatiod??sex role socialization refers to the differential processes
and experiences used to prepare males and females for the roles that \
.. society defines as being appropriate for their se This "social )
shaping"” is conducted by the adults responsible f¥r the child's
care to deliver rewards and-punishments contingent on whether the -

child's behavior is sex appropriate. The other ﬁcans i example:
children imitate people the same sex as themselves. Th ns at
birth and may clearly be seen in a child's preferences oys by _ ’

agt 2 (cf. Maccoby and Jacklin, 1974). There is some .ev dence to
indicate that males become sex-typed at an carlier age than femalegf
in fact, there may be a decline in sex tvping among, girls éen the

6557 - 7 -
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L} .
oy Barriers Proposod as Affecting Carcer .,
\ . Choice of Women - -

Role Cod({;ct (Career Porson verews Paron:lA
. v i LS )

1. Womea fecl a long-term commitment to a carcer interfores with
. raising preschool children. :

2. Women fecel-a long-torm commitment to a carecer interferes with
- raising a family.

3. Womeon fcel that their basic responsibility is raising the

childran im oyr/sogiety. .

Role Conflict ACareer Person versus Spousc) \\

{ -

4. Women fcel that a husband's nuccct:«?l\aore important than a
wife's success. \ . o
5. Women fecl they should adjust their carcen goals in order not
to interfere with their husband's success.
6. Women arc not free to move to new locations as carcer oppor-
- tunities open in thelr field. . . ,
7. Women feel a strong career commitment interferes with a happy

marriage. , :>>

Family's and/ow Friends' Oppoxition to a Carcer -

—

° . 8. People tho are ‘important. in a woman's 1ife (that is, family
and fricnds) believe & woman's place {s in the home.
9. People who are important ik a woman's life (that is, family and
friends) do Qot think it {s appropriate for a woman to pursue
(a professional carecr.

~ n
Lack of QQPSFXpni;y (jn;gobs) '

10. Women who are trained in sciepce ficlds do not have as many '

job opportunities aﬁlmen., .
11, Women have not been informed of job openings im traditionally

. male science careers. .
12. Women are not as aware as men of the variety of available'science

careers.

.~

s

Lack of Opportunity (in Education)

13. Women with math and science ability do not have the same educa-

tional opportunitics as men. For example, women have more

difficulty getting into medical school than men.

14. Senior high women are discouraged from pursuing the science and
math courses which would prepare them to pursue science majors
in college.
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: < . TABL’.’ (Commuad) 3
Foar of Success

15. Women fpar the connchencvz'of being highly mucconnful fn thelr

carcers.

16. Women do not want johs that involve profculional reaponaibil ity
and commitmerrt.

.

Lack br‘Pro!cugional Supp0r}

hd ’

17, Women acicntista arc out of the maindtroeam of 1mpoit5nt pro-
feandeonal contacts.

18. Women who are scientists arc not luppotted and not kept inforned
by fcllow professnionals. For cxamplec, women do not receive up-
to-date information abaut rescarch possibilitics.

-/
Perccl\ﬁd I..')ch of Abiltty

) . . » .
19. Women do not fecl competent enough in math and sé&q;:; arcas. .
20. Women belicve the stercotype that they do not have atural @
« bent for uolving problems and therefore do not havv a natural

J nbllity to be mcientints.

l

L
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«
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force, and
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- to their children
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B. “Junior and ~Senior High School

.._ ‘1' . | - - : 'ﬂ_'. ‘ s J;?f‘

*

Assumption: Knowledge that science-related careers
are open to womed)is a prerequisite for -
pursuing those careers.

Possible Interventions.

1. Use of nonsex stereotyged depzctzng of ‘'occupations in
.printed material. One method of informing girls of the career options
‘they mjght pursue is concern for the portrayal of womén in textbooks,
vocational material, comic books and so on. This effort should
include an emphasis that most women will eventually be in the lsbor
force, and cannot be housewives and mothers throughout their Iives,
even if they desire to. ~ L

o

2. Programs to reach elementaryschool teachers and adminis-
trators. A complement to careful att n to the use of written
materials is the attitudes of the pe

commission, should be done ‘by the teachers.' Workshops on sex stereo-
typing for teachers and administrators (and parents if possible) could
be conducted to make them aware of their own stereotypes which they

suhsequently relay to the children.
£

* 3. Efforts to eliminate current sex role "specialization” in

‘the school systems. An obvious means to decrease job/sex stereotyping

is to eliminate the most visible source of stereotyping observable by
children, e.g., the school system itself. This would suggest elimin-
ation of teaching -as 'a "woman's" - profession, and administration as a
"man's" profession, and to increase the number of female admini trators
and male teachers in the school system. , . |

Role imitation and reinforcement by ;parents is augmented by
peer pressure in adolescent years, where fear of not being socially
acceptable is frequently translated by women into not appearing
braifk.or taking ""hard -courses'" like math_(Levine, 1976). This may
account for the drop in -career commitment from junior to senior high
(Matthews .and Fiedeman, 1964). Late adolescence may also be a period
of greater identity with stereotypically femine sex role characteristics
(Long, Zellar, and Henderson, 1968). The result of sex role sterco—

- typing may be seen in the career interests patterns, curriculum

selection and other factors which will heav11y influence their sub-
sequent lives. : ;

7’6
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Assumption: Knowledge that science-related careers
are open to women is a prerequisite for -
pursuing those careers. .

Possible interventions.

1. Use of nonsex stereotyped depictions of occupations in
printed matter and "career day” programs. . Portrayal of both sexes
doing a wide variety of jobs might not onily encourage both sexes to
consider a wider range of career alternatives, but may prepare the
way for more pleasant. on-the-job interactions for those'choosing non-
traditional alternatives. These career days should include exposure
to women in science careers. - i _

2. _Programs to reach high sthool teachers, administrators
and especially vocational counselors. Since the basic preparatory
courses are taken in the high school years and preliminary, if not
final, vocational decisions are made at that time, it is especially
important for young women to be: aware of the range of career options
open to them. These options are conveyed to them by the adults
interacting with them, e.g., their parents, teachers and counselors.

b Y The limited vocational comsiderations given by young women
is heavily encouraged by sextyping. on the part of high school
counselors. A selected annotated bibliography on career counseling
(1972) cites a large number of studies documenting sextyping by voca- s
tional counselors. Therefore a special effort should be made to
encourage high schQol counselors to‘consciously inform women "about o
potential opportunities. Since many counselors may not be aware !
themselves of changing trends in opportunities for women, workshops
(like the NSF-sponSored Michigan Tech workshop) may increase their
knowledge. '
3. Efforts to eliminate currggt sex role "specialization”

in high school systems, including more female science and math
.teachers. Since the school system itsclf. is the most visible

"world of work" observed by the teenagers, it is important that job/sex
-stereotyping does not occur, e.g., 2 mixture of male and female '
teachers in all disciplines including science, and an "integrated" °
administration. .

Assumption: Many women capable of pursuing science-
‘ related careers lower their aspirations
because of peer and parent pressure,

.".and concern for popularity and future
familial relationships. ’

The underly hgﬁég;;mption is that altering the- stereotypes of :
_ young males, as we as the females is an integral part of encouraging s‘
women to prepare fOr science-related and other nontraditionally female

-¢

.‘, ‘.‘ - / .




~do. Based on the responses of the young women participating in the

careers. Since many young women are influenced by their male peers,
making nontraditfonal careers "acceptable" to’ the males may result -
1p fewer women altering their career aspiratiomns.

Possib1e ﬁé;erventions.

f/ l. Making ;Lles and females aware of nontradztzonal career

alternatives. (See 1, p. 64)

2. Making males and females aware of satisfying nontraditional
family relationships. A concomitant awareness for both males and females
is that persons who choose nontrAditional careers are not '‘weird" and
may have satisying family/spouse relationships, since this is a high
level concern for that age group. Many of the young people may only
be acquainted with one alternative for -family living, e.g., mother at
home, fathéer at work. Alternative family/spouse relationships and -
living styles could be discussed during career education, "hygiene" :
and related courses. . _ ' E .

, 4 , ,
3. E uraging young women to discuss career options with
their parents.. Most female children do not seriously discuss their
career aspirgtions with their parents as much as most le children

University of Kansas workshops, many aof them felt their parents would
disapprove of thei?\plans or not take them seriously. . Most reported
being very pleased at the amount of -support they got from their parents.
Consequently, inviting-parents-to separate, concurrent or mixed o~
career workshops with their children may be a very powerful tool. ‘

4. Identification-of and special counseling for "“career
committed"” young women. Recent research has shown an attempt to
identify nomtraditional "pioncers" br career oriented women by about
tenth grade in high schagf, and identify science vs. nonscience
oriented commitments (e.g., Astin, 1968; Fortner, 1970; Masih, 1967;
Modﬁey, 1968; Mowesian, R., Heath and Rothney, 1966; Rezler, 1967;

_Schissel, 1968; Wokkon, 1970; Brown, 1975; Kotcher and Gellman, 1976).

o The profile of the career committed female shows that she
attends a large high school, and has had career counseling by ninth’
grade (Astin, 1968). Girls who have high ability, especially in
mathematics, choose fields that requine greater commitment (Astin
and Myint, 1971). They are more likely to have a father in.a.white
collar occupation (David, 1971), and #end to identify more with their
fathers (Johnson, 1970), come from upper middle class families, had
better educated mothers, and approved of a variety of career roles-for
womert (Levine, 1968). She perceives hersclf as capable of enduring-
long periods of work and has a high neced for achievement (Masih, 1967).
If she has high degree of carcer commitment, she is likely to choose an
atypical occupation. . She is more likely to be Jewish, live in more
heavily populated areas, be the second born child (Wolkan, 1970), and
have a "masculine'" self perception (Kotcher and Gellman,\V1976). She

y 75 s U \
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is more uncertain on vocational choice 1if she has high ability in

math and science (Sedlackel, 1968). _ .

If, in fact, these women can be identified, special counseling
and/or seminars and workshops should be available to them. The con-
' tent of ghe workshops could include extensive information regarding
profesgional careers and concomitant lifestyle arrangements.

~

Assumption: Haoy women fail to pursue science-related

. . . careers because they fail to successfully
' complete prerequisite mathematics: prepara— .
‘tion.
»

e

One of the most limiting factors fot women in dhoosing careers -
may be their inadequate background in mathematics. If women have /
dropped mathematics from their curriculum after high school _algebra,
their career options are subsequently severely limited in the direction
of traditionally "women's" jobs, e.g., all. of the physical sgiences,
the natural sciences and most types of business administration are no
longer open to them witheut remediation of their mathematical skills.

N

Males have always scored considerably higher on tests of
mathematical ability at the college entrance, levels. This does not
appear to be caused by an 1nherent lack of ability in mathematics
in females. There are no sex differences regarding numberical abllity
during the preschcool years (Shipman, 1971); 4n fact, young girls ..

- appear 'to be ahead of the males. The’ majority of studies show no sex
differences in mathemat cs” up to adolescence, but when differences-
are found in the. age tange of nine to thirteen, they tend to favor
boys (Maccoby and Jack in, 19743. Further, the males score dramatically
higher by their senior (year in high school (Flanagan, 1961). This
trend, however, is not kross-cultural, e.g., similar studies in Sweden
show only a very §m311 difference at the senior high level. :

There are a variety of factors influencing the mathematical
ability test scores. Males tend to take more math courses, either
because they perceive that they will have a greater heed for them,
they received encouragement no ven to girls by counselors and
parents, or pecr and self expe?ﬂé?ion levels. However, when the
number of math courses taken in high school is equalized for males -
and females, males still emerged with substantially higher averages
(Maccoby and Jacklin, 1974). Factor analysis of mathematical aptitude
tests suggest that women do better on verbal items, while males did
better on visual-spatial portions (e.g., Smith, 1964; Werdlin, 1958).
Moreover, a spacc factor emerges as an clement in mathematical skills
for males but not females (Werlin, 1961). Therefore, mathematical
ability is not a unitary factor, and there are different ways ;; attack

mathematical problems, and individuals differ in the cognitive bilities
they characteristically bring to bear on this prob]em.éKMaccob. and
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Jacklin (1974) plead for more understanding of mathematical
"styles." » - . ‘

' Possible 1n:er¢)ntions,-'

1. Programs emphasizing long-range planning, including
continuation of mathematics. Aa important concept to comvey to
Young women is the high proportion of women who do work for some
part of their lives, e.g., very few wamen have a stable career as a
housewife and mother, or a short-term career that will be satisified
by short-time career prepaga:ioﬁ,ég., office work. Consequently,
young women should plan on work, ¥nd on making those years the most
satisfying and productive possible. There are at least three reasons
reported by women as to why women don't complete advanced mathematics.
They are: many women think that they will not need it, will not
do well in it and/or do not like it. Programs emphasizing the role
of work in their lives and the necessary preparation for certain
careers could be given directly to the young women or workshdps to

- increase teacher and counselor awareness could be conducted.

2. Innovative methods of teaching math adapted to the
strengths of females. Many females have higher verbal scores than
math scores on standardized achievementfes Consequently, they
may be more confident jin solving problems in conceptual manner.
It' 1s possible to adapt the method of teach ng mathematics in order
to capiralize on these strengths. For e 1le, problems night be
solved -conceptually or verbally and then "ttanslated" into mathematics.

. Innov;}ive teaching methodg could result .in creasing the fear and
increasing the confidence and enjoyment with whic ny women approach -
mathematics. o .

b ] ’
Assumption: Courses\and activities related to science .
. may increase interest, confidence.and ap-

- titude in sciche careers. .

Possible interveneions.
‘ . . *

1. Availabiligb and encouragement to include other cgurses
that would increasc their interest and aptitude in science. A variety
of courses may serve to increase the number of women in science-related
carecers by increasing their confidence in pursuing them. These
courses, frequently taught at the secondary level, would include . auto
mechanics and shop. : : i

. . o

2. Availability and cncouragement to enter science clubs,
fairs and special programs, such as thosc sponsored during the summor
of the junior year by the Nationazgjcionbe Foundation. Interest
groups, fairs, etc. may increase “interest, or sustain the interest
in science for teenage women. N

- L4




G. Undergraduate or College Level
Assumption: Knouledge that science-related careers are
open to women is a prerequisite for pursuing
those careers.

.
| 2R

Possible interventions.

r . .

2. workshops and seminars portraying professional women in
science carecers. Several NSF—sponsored projects are implementing this
approach; e.g., Mary Baldwin College was funded for seminars in- 1975,
and many more have been funded in 1976. These workshops might encom~
pass three components of discussion by'or with the role ‘models. The
three are: actual job content, lifestyles and on-the-job problems..
Depending upon the interests of the-participants, the various aspects
could be differentially emphasized. " For many science majors, the
different job titles that may be pursued from a science major may be
of the most interest. For other groups, lifestyle solutions and prep-
aration of on-the-job problems (if any) may be of more interest.

2. Increase in the number of fcmale science professd}s.
Even though the majority of women baving careers in science specialize
in teaching, the percentage of full professors is very low in the
sciences. The most obvious and most available role model for women
interested in science would be their professors. In addition, it .is
likely that female professors may be more supportive of female under-
graduate majors than male professors. Therefore, programs to increase
the number and status of female professors is encouraged. The pro-
grams to increase the number may encompass all of the programs sugrested
in this section, and there may be many years before results are observed.
Direct support of programs to increase the-status of current female *
professors may produce results in a shorter time period. Many such <
programs are teferenced in thc gection on ﬂrogr1ms for women currently
1n tire labor force. :

.

Assumption: Carcer committed females may benefit from 4
special counseling, support group activities
and other forms of social encouragement.

Possible ihtcrventions.

»

1. Spcc1¢f c0unselznq or support groups for i n planning
to pursue nontraditional scicnce carcers. This speci: ounseling or
support groups may Lnké\ﬂﬂﬁ?\forms. The groups- might i task oriented.

around special courses that would interest primarily {emales or be
more social in nature. Whatever the vehicle used, the major aim would

be to decrease the alienation and social pressure by encouraging .

friendships among women with similar values and aspirations.

]
! 14
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/ 2: Special housing for women: planning to purSue nontradz-
tzorﬁl science careers. While special.housing presents many difficulties

at large universities, group.housing has been shown to increase the ‘

“ retention rate of female engineering majors (see Brown,: 1975). ,Baere- .,/
./ ever this may be an option, different housing arrangements may be‘gied.
. . . ' u . . . " -
. . : _
: Assumption: Many women fail to pursue science related .
S ' careers bécause they fail to successfully
. . _ [ complete p-rerequisite mathematics courses. - -
PossiBle interventions. . . g : —<\
~ ‘ *
1. Remedial mathematics oouz:ses. Offering 'remedial" mathe- “

matics ¢ousses or special courses such as the UMKC project, nay be an’ .
appropriate vehicle to §sist women'who are interestéd in science, but S
have difficulty in advamiced level courses because of inadequate back- v '
.grounds in math. These arg pr:cﬂ:oabl'y post-successfully taught in an
“1innovative mannerf : ) o . : .
: - . i . - -
2. Inn)ovatlve methods of teaching for advanced mathematics. h ;
Even for those women sucqessfdl‘i completing mathematics at'% high - .
sghool levelX innovative- approaches to teaching mathematics could be '
dpplied te.advanced courses, sﬁch as solid geometry and calculus - ~
'(see Sec. B) Do, ‘¢ A . 7 :

3. Spec1a1 tutorial programs. For women taking advanced
‘mathematics courses in coll e, special tutorial programs, rium by
other women might assist their colleaf es. The women interviewed - el
at the Univer31ty of Kansas express d their shyness' with male &utors, :
*and reluctance to. ask the- acher for help. They felt that not under-
stan_ding a 51ng1 lesson u ¥ meant it was imposs:.bl-e to comprehend
any subsequént ¥ sson. Therefore, 'Ebey wanted female tutors, who were ,

1mmed1ately avallable and consisteq_“ Y - ~ .

! , - .- . - . ' s T T .Z‘v £ ‘ * ”. Fy
G " AssumEtion. "l‘angible and. intan ible 1nst1tut10na1
. ‘ NS barriers discourage women . from pursuing
o = T ‘sciencesrelated careers. |’ . \
?’ e ‘ Lt ! / - L J é

.Not only do women purSuing -nontraditional careers encounter

.\;

./,social ba.rriers, gmey frequently encounter institutional barriers. _ '_ T .

fiv'e‘n th schools professing eq,{al opporcuplty for financial aid,” .. - ‘ .
‘intern programs, etc., frequently have not adapted them to the special .

- neecfs of women. S SN S ‘
g '// Poss1ble 1nterventions, o _ﬁ . - T : o e ’

X Incteas_mg t.zze numbez: anii/percentage of women holdlng
uhdergraduate ‘geMstantshi ps in teac]ung and re§_e&7ch in the sciences. -

Gne of the' "spm-off"\eff’e’cts of at least one of the e:gperimengal - ‘\/ o=
] - ) - . . . /‘ . ~ L - N . R
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projects (not currently  complete) appeared to be the very positive

- effects of the junior and senior science majors hired as staff per-

.'sonnel. It not only served as a financial aid, -it was interpreted as
fa "votce of confidence" and served to <increase their Iinterest, exposure
'and expertise in their areas. Assistantships also provide aéditional
éneouragemcnc to go to.graduate school, and usually provide a closer

rclationship with a faculty member. Assi antships to declared science _

majors may improve the retention rate- and sult in more women dttend-
ing graduate school in science. - o

2. Increasing the number and percentage.of women in science-
rclaged coop and intern programs. One of. the current NSF-sponsored
projects is attegpting this program.. Such programs should result in
a_better understggg;hg\géfi:; options, job requirements and preferable

'jgb alternatives- (disco tﬁat one doesn't like a job dis-as impor-

tant as dlgcoveringxthat one does) Further, it may provide bétter
connections Lo obtain a job or tb galn admission to graduate school.

. - . -

3.' Rewrltzng graduate "fellow”shlp brochq;es. One dlS—T o
couraging factor in applyipg ‘for graduate school is the way informaiisn_
a

. - on fim¥mcial aid is presented {Nies, 1976). The brochures, especi
. " on the.most prestlgious "fellow"ships.are. uniformly written inJmascullne

genden and appear to rule out women. . {

4. Increaszng the number and percentage of female science
professors (advisors). (See P- 68) .

- . .
- . f . »
. ¢

. D. Gradudte theol L

* ’ The Natlona
doctoral degte' - to women\petween 1970 ‘and 1974 was 8.4 per-
cent of the t ‘ n-gath, 3.3 perceat of the total in physics, 9.0
percent in che 'jtry, 3.7 percent in the earth .sciences, and .8 per-
.cent in engineerzng.' The pcrcentage of female doctorates has declinéd
" when compgdred to the ‘years 1920-29 in almost al& instances {the per-

. centages 1o the-life sciences has remained relatively coastant).. All
r~ of these frplds, however, showed aisllght increase between"t9¥8—and ’
~974. T @ /'\ '

b e
“The .percentage of females that hold M.S. in the sciences is
proportfonately larger than doctorate degrees. For example, 13.4

percent of the Mi;a s in the geosciences were female and 24.5 percent

<

in math. The pekgcentage typically 1ncreases furthér in’ the number
of. undergraduate Jkrs.- () . >
m N P °
N David (1971) concluded that: "earnzng a doctorate is the factor
that most equalizeg the women to the men in science and. englneerlng
(p. 222), in terms of employment, salary and cohtrlbutlon ‘to their

field. E - o . JF .

_:/ . L el A...’ . . - . . - e
‘r ..., o . » , - . . -

-

e
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. degrees (David, 1931) I1f the PD. is an equalizing factor in

71

~

However, barriers to women pursuing science occur through the A
educational system. It is likely that one . of the most discouraging . o
aspects of pursuing a graduate degrce are the institutional barriers
that preclude a family 1life. Therefore, the next section concentrates
on institutional barrie

- .
o~ . -~

Assumption: Tangible and intangible institutional
barriers discourage women from pursuing -
. sclence careers. :

“Yossible interventions. . ) - -
N : = _ . S
. 1. Provide-'more financial assistantships to, women, in the’
sciences. Discrimination in granting fellowships, which _serve to
increase self confidence, add to- qualifications, as well as aiding
_ financially, is common. For example, consistently less than 3 per-’
" cent-of NASA fellowhlps go to women (about twice the rejection rate
for femalds as males),-and about .18.7 percent of NSF fellowships .to
womern, in I972 -73 (Nies, 1976).

.2, Adbptlng financial aid provisions.to meet the needs of
women. Financial aid provisions are typically designed around the
"male model," e.g., they do not have fRexibility in the number of hours,
sqhedullng and so on. Provisions for less than*full course load,
.child. care provisions, and eligibility when enrolled nonconsecutive

quarters or semecsters would enable more women to complete course work K
and laboratory requirements and encourage sustained ‘pursuit of
graduate degrees. } - . - - -
. L . - I .o T )
-7 3.”?rograms to 1ncrea5e the numper and status of female . :
science faculty. On of the major determinants of degree completlon- . -y
may be the faculty a r. ot’ only would all of the forementioned . -

comments concerning females in faculty and administration apply, - but"

the additional factor of- understandimg of problems of ‘the. femalq .

graduate student .and support of her ambltlons *might occur more fr - 3
“quently with female advis T _ o \7_

>

4. Special programs to encourage completion” of tbe'eh D. 4

Women tend to pursue graduate. @ducation but a lower ‘proportion receive _;

employment, salary and accomplishment, “s¥ecial programs to encourag SR .
_completion (and t6 contribute to the supply of role models and femaig

faculty members) should be conducted. These’ programs might include

female colloquium, speakers, support groups, internships,, workshops _
and semlnars DU : L _ _ Sy o _{:!

-
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E. Pe?t Grad R;engngProgrhms- .

, NSF has sponsored a. projeet tb update the skills of mature
women who have been out of the labor market, but are, graduates with
majors in -chemistry. The Foundation 1i's funding many more of these

* projects in 1976. These programs are especially important since many
women either reenter careers, start new careers, and start or con-
tinue their educations after their child bearing years.

Assumption: Women rdentering or entering the labor
market in their mature years haveaspecial
- ' _ needs. B : T

Possible.interventiohs. '
_ ¢
1. Pragrams to update previously learned skills. The logic
~ -of these programs is to build on skills acquired years ago and to
-3 make them applicable to the current instruments and job market.
\ L e ‘ \

- 2. Special counseling prior to and during enfiy in the labor<
force. It has been argued that mature women have intense counseling
needs to adapt patterns of family life and to attack confidencc prob-
lems. Consequently, counseling programs might'be incorporated 1nto
updating skills programs. R -

- RS R YR . -

. 3. Assistance in job placement., Another component of re- '
entry programs may be direct aid in job placement, including the use
of iptern programs. .
7 ~

» . . . EPEA .o
- Assumption: Womeﬂ’beglqﬁlng or continuing formal educa- -
: tlon in theﬂ& mature years have special needs.
N Possible. interventions. L *
o N : : . ¢ . .
T ) 1. .8pecial vocational guidance programs. ‘Since women im’their ~
"+ ‘mature years may not be as influenced by peer pressure and "fear" for
» . their future family/spouse relationship, they may be more likely to °
choose sciknce or math careers. Special programs should he. conducted _ ,
to mgge them aware their career options. L \'\\
-.‘ . . ¢ . '»’ . P - -
: 2. Use of CLEP and related programs. Many women continuing
their’ undergraduate careers may be able to exempt certain courses by

- using the CLEP program.: Such programs might decrease time.pressures
o im order that lah courses cﬁhld be more ea51ly cpmpleted. . -
w T . , . i
‘.- Y 3. Incraaszng the number of mature women recezv;ng graduate
* _ .and undergraduate assistantships i science. The "vote of confidence" -
L given by such 3551stantsh1ps may be especially wvaluable to maturex

women, and may serve to increase their professional job entry level.

)

ot
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-

4. Increasing the number of mature women participating
in coop and intern programs. Coop and intern programs may be especially
valuable to more mature women, since they may be more sefious -about.
their careers than.younger women, and may spend more uninterrupted
years in the labor market. . .

s

F. ﬂest Empdoyment

L}

-

According to the National Academy of Sciences 1973 report,
the unemployment rate for femdle Ph.D.'s (at only 3.9 percent) is
neverfheless more than three times that of men. However, the percentage
of .women in the work force decreases with a decrease in the highest

. educational degrece.

Women are as . likely as men to regain with their employer and
do not change jobs more frequently, although they receive less salary
than their male colleagues,‘:}gn when edutation, experience, etc., are

¢

taken into accoungx

: Most of these. programs representsinstitutional barriers that
.make.working‘difficult, if not impossible, during “the period that
childrén are young. _

-

s

N

Assumption: Tangible and intangible institutional
* ' . barriers discourage women from pursuing
sclence-related careers..

»‘ [SHE
-

\ : »>

~ -

Possible interventions.

l.. Repeal of antinepotism rules. The result of antinepotlsm
rules is that it is more "difficult—For women Mo getProfessional Jobs
for which they gre qualified and decreases their status and numbers:- on
university faculties. Oneaschool visited by the evaluation team
actively recruited wife/husband teams. The consequence was a higher-
proportion of female faculty members, and a longer\Fenure of faculty
members. , _ . T

- A - S '

2.. Tenure and fringe benefits.for partAtime employment. If
women could accrue.tenure positions while working part-time, an in-
centive to remain part-time in the labor market during child ring
years ‘would be provided. The part-time employment would resulf in
.her not lqsing touch with her f1e1d and make full—time“teentry less

difficult. . _ L .

/ 3. Spllt'pOSltlonS and flex1ble hours. A few' innovative in— ;_

stitutions now have ' sp11t positions! which enable a W1fe/husband team ,
to, share a job), or any two people to share a job. This arrangement
‘falso make? it more convenient for a woman to continue employment.

-

N . ¢ ° e N .
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- - ) g . .. L. ;_A74_‘A
" . ‘V
/\\\\ 4. Equalization of & scales. One obvious way of increasing
women's participation in the gork force is to make it more-lucrative
for them. Further, it is demoralizing for women to work at the same .
job and do the same quality of work as her male colleagues, but be

paid lcss.'

. -

Assumption: Increasing the awareness of the status
: of women in the working community will
(1) incrcase job satisfaction, (2) in-
: . crease the number of fcmales in the
s labor force and (3) may alter the ' 3
stereotypes that the employees convey -
to their children.

* Possible interventions.

1. Workshop/seminars of oyces on the stalus of female
professionals. These workshops s d be aimed at decreasing the job/
sex stereotyping. If sex stercotyping is ameliorated, the female H
employees should experience greater job satisfaction and less inter- .
personal friction on the job. Second it may provide an atmosphere //

whe?e mén and women help younger: entering women. Third, increased
awareness of stereotyping behavior may result_in the hiring of more:
- female personnel. Finally, increased awareness may also alter the .
f ﬂfV» manner in which the employees, as parents, socialize their children.

- - The format of these wqushop/seminars could be varied. It
{‘L should be noted that the. potential results, although laudable, are Y

'alsp ambitious, and would not.likely -result from a gingle workshop.

2. Soliciting industrial support for women's programs. There
are many advantages to the imdustrial support for women's ‘programs.
First, it Pxpands the fundlng base of these programs and-may enafle -

. more extensive interventions.. . Second it is a convindéing demonstra-
tion to women thaty job opportunities may pe Open tQ. them. -It may -
also increase counselor and teacher awareness of job opportunities. .
. Finalky, it provides a psychological boost to project personnel to have
g private sector support, whi has been traditlonaily1ponsérv%tmve.
) “. - . ° . P .- <
‘e - " R L
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FILM BIBLIOGRAPHY

Title:  And Who Are You? y
30 minutes, 16mm, B/®

Source: University of California/Extension Media Centcr/Berkeley,

CA 94720 . ;
Description: Hubert S. Coffey and Marya Mannes discuss discovery of {
‘onc's inmer self and the possible conflicts in maintaining gde's "
individuality. One of the series, Choice: Challenge for Modern

Woman, ‘ ./

Title: Choice Chance Woman Dance

44 minutes, color, 1972

Filmmaker: Ed Emshwiller

RBescription: Purports to "tackle the dilemmas, paradoxes, and
choices available to the middle class woman today . . ." '

—

e Title: Cirls and Women

- A series of~%0 programs of 30 minutes each _ L
Filmmakers: ~Selma Odom and Margo Shackson i
Producer: The University glelevision Center , .
Description:” A series which focuses qn-the physical and sociological

differences between the sexes, the psychology of women, variations of
life styles, women's place in history, stereotypes of women and

women's rights. . -
7 i

Title: Is Personal Growth Selfish? A .

30 minutes, lémm, B/W A : - .

Source: University of California/Extension Media Center/Berkeley,

CA 94720 : ’ ’

Description:y Sister Mary Corita, and Anne Steinmann discuss women's

growth thro@ghout life, their dependency upon male and societal
~attitudes, and opportunities with "the system."” One of the series,

Choice: Challenze for Modern Woman. &

Title: Marparet Mead - -
30 minutes, B/W, 1960, #5930 . v ;
Source: University of quifornia/Extension Media&fenter/Berkeley,
CA 94720 R
Description: Celebrated anthropologist brings the experience and
understanding cained from her study of primitive culturd to -
lively'discusgéon of contemporary world ‘problems~-marriage and -
morality, the place of women'in modern life, the edecation of young

_ people, etc.

.
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. _Film Bibliography (Continued) e e
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Title: Woman's Place? N .
30 minutes, 16mm, B/W '
Source: Amcrican Association of University Women/2401 Virginia_Awecnuc,
N.W./Washington, DC 20036/phone 202-338-4300
Deseription: AAUW pancl discussion by six women on the status of

wonmen, '

Title: A Woman's Place _
. " A weckly progran series on WITW Ch. 11. Production started in
< February 1972, and broadcasting began shortly thereafter.
Description: Focuses on the changing role of women in today's world.
Thé program is designed as an open forum for the exploration and
discussion of the-'full spectrum of viewpoints concerning women's
issucs. . .

Title: 512 ™ L g

30 minutes, 16zm, color, 1971 . .
Directed by Dick Feldmen, produced by Rob't Drucker & Co. .
Source: Sheldon Satin Films/1175 York Avenue/New York City, NY 10021 .
Description: Three case studies of waemen employces in a corporation ‘
spotlight stereotypes about- and discrimination against women. Provides
good role-model examples for women dcaling with difficult  situations.

-

" *Title: Help Wanted - Women &god Apply

61 slides with script *
Source: Jim Farron/Dallas R gional Office/Civil Service Commission/
Dallas, TX E ' -

Desc¢ription: Designed to be shown to gh school and college classes
and women's clubs, the film describes™and _sbaws women in a variety

of jobs--{lood eontrol engin&er, attoraey, chemist) accountant,

radio ecquipment installer and repairer, photograpfer, and others.

Title: Job Interview - Three Young Women
17 minutes, L/Y, 1968 ~ ‘ -y
Source: Business Education-Films/S113 16th Avenue/Brooklyn, NY 11204,
Description: Three young women are intcrviewed for a job. The
discussion centers on mistakes they make during the interview for a-
job, ‘and how to correct them. w

Title:  Never Underestimate.the Power ;B a Woman N ’
20 minutzi .

Source: vorma Briggs/Department of. Apprenticeship Treining/

310 Price.Place/Departuent of Labor, Industry* Human Relations/
. Madison, - WI ~ _ | N - ‘

:ﬂpscriptign: A film showing women perforning well in so-called male
occupations.

~

*‘Filé dealing specifically with women in science.

\ ' o .
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Title: Nodcrn Women: The Uncasy Life M ) )
55 minutos, lbmm. B/W, 1965 . , ‘\\
Source: Univgrsity of Indiana ' 4 :
Description: Faces with candor--the feclings of both women and men "
regarding the traditional role of women. The new freedom involves
multiple choices which freate anxicties. Participants include young
" married women, collcge~uomcn. carcer women.
Title: What Is A Woman?
30 minutes, lé6mm, B/W \
Sourcece: University of Califqrnia/hxtension Mecdia Centcr/Berkeley,
CA 94720
Description: Keith Bcrwxck,and Margaret Mcad discuss what is feminine
and masculine, as PKSi;;}btd by socicty and confused b?‘bhaqglng
patterns. One of the rics, Choice: Challengze for Modern Woman.
Title: VWhat Is The Shape Of Tomorrow? .
30 minutes, B/W ‘ R
Source: University of California/Extcnsion Media Center/Berkeley,
CA 94720 ‘ _
Description: Jeanpe Noble and Rabbi Alfred Gottschalk discuss
‘variation in pers al standards, beliefs, and values, spiritual, moral
and intcrpersond&nsourccs of strength; and women's power in shaping the
world of tomorros Onc of the series, Choice: Challensze for Modern
Woman .
Title: Who Wants Freedon? 3 _
30 minutes, l6an, B/W _
Source: University of California/Extension Media Center/Berkeley, )
- CA 94720 ‘ . .
- Description: Elisabeth_Mann Borgese and Richard Lichtman discuss the -
. memning and consequence ol "frcedon” . . w much self-determination .
and in what areas of 1ife¢? One of the series, Choice:' Challenze
for Modern Woman. ° A ‘ ) )
s _ -
Title: Woman Is .
27 minutes,. color, 1969
Producer and Source: American Standard Assoc1atlon/104£ 40th Street/ ™
New York City, NY 10016 !
Description: Examines the personal, phlloézrhy of th; wé\qp in today's
)world and shews her in soxe of her pany rofes, as an pn15ma, a philoso- o
phcr and a romantic. A - |
*T;tle.‘ « « - keep the door opon = 1
i 19 minutes, l6mm, color @ =~ ‘ \\
- §plmmaker: Charles E.-Lockelreas -
ource: Motion Picture Production Division-3153/Sandia Iaboratorle /
Box 58Q0/Albuquerque, XM 87115 .o Nq*
Description: Film desigped to-encourage young women, to "kcep the door .;
open' carcer options a to consider non—t;a&itZZ;al careers, espe-
cially math and science. 'Discussions of life and ¢ork with numerous
.profc351ona{8 n involved in non-traditional careers.
Qo TN : . ~ . ' -'.)'
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Title: New Carecrs for Women ‘i\ .
17 minutes, color

Source: American Educational Filma/331 North Maple Drive/

Beverly Hills, CA 90210

Description: Restructuring of the roles betwegn the sexes will be
illustrated in a discussion of the new family and the wode which the
creative working woman will have in the world of the future.

~

Title: Wages of Work

~

30 minutes, 1l6mm, B/W ) —
Source: University of California/Extension Media Cenévr/Berkeley,
CA 94720

Description: Mary Keysenling and a panel of employment experts
discuss why, how, when, and where women work, and effects on family,

job, and community. One of the series, Choice: Challenge for J
Hodern'woman. . .

Title: Nhat s The Matter With Alice? B}
30 wihkutes, 1l6mm, color, 1972 \

Source: Newsfilms, USA/Zl West 46th Street/New York City, NY
Description: Prepared for the Civil Service Commission, tE; film .

- communicates an understanding of "upward mobilisy." ‘ -

. Va J
Title: The X-Factor: Women As Peq;!!?
30 minutes each (one inch video-tape)

Source: Cornell University/Director ETV Cénter/Van Rensselaer Hall/

Ithaca, NY 14850 7
Description: . Two half-hour programs on, the status and 1mage of women,
developed for a course at Cornell. . ’.v , ,

- _ " . . . .
Title: Childcare: People's Liberation : - T

20 minutes, 16mm _ _
Source:- San Franciseo Newsreel/Department W/1232 Matket Street/
Room 101/San Francisce, CA_ 94102 =~ -~ '
Description: This film reviews how mothers and children ig this
society tie eacH other down. It shows, through examples,$how communit
run childcarxe cenicrs are a step toward liberation. ]h

Ti!{}a:- 'Whe® is Sylvia? X .
© 27 minutges, B/W, 1957, #4793 S‘ _ ' ']' '
Source: Univcr51ty of- Callfornia(Extension Media Center/Berkcley,
" CA 94720 S
Description: Study of the dreams, fcars and hopes of a lqyyear/old
girl, "half child, half woman",and of her relat1q1sh1ps with her family;
schoal and friends. ) _ Y

S

Title: Teach Your Children Well

30 minutes, l6mm, coler ) :
Producer: Mar;a~Ash1¢y; Aség Tlproducer: ‘Nina Janowsky; Assistant: -
"' Marty Coe ‘ — N : )
Source: Femedia/2286 Great nghuayISan Francisco, CA 94116
Description: Documcntary about three women: ‘a Black, a Chicana, and
a white woman in a comfarison of how th01r parénts cducated them and : ;
Q "now the consequences of this affects tth today, . . ) g /
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Film Eibliography (Continuecd) 4

- .
Title: Choice: Challenge for Modern Women . .
series of 12 films each 30 tes, B/W, 16mm, 1967 _
Source: University of t\(i rnia/Extension Media Center/Berkeley,
CA 94720
Description: Twelve discussion programs designed to-help women
arrive at rcasoncd choices as they make decisions affecting themselves,

their femilics, and socicty.

/

Title: Anything You Want To Be

8 minutes, 16mm, B/W - : -~
Filmmoker: Lianc Brandon
NY| 10001
¢

Source: New Day Films/267 West 25th Strect/New York City,
Description: The conflicts and absurdities that beset a high sclool
girl. sShe mimics female stercotypes: the wordly sophisticate,
wholesome homemaker, the sexy "chick," the sweet young thing. The
film raises questions and provokes thought rathér than escribing

answers. . ) .

Title: Evolving Toward Woman
60 minutes

Source: Contact Deidre Walsh, c/o The Feminist Voice for more - .
Anformation ’ ‘ ‘ h
Producer: Deidre¢ Walsh - K -
Description: The s lc -of women to redefirne themselves in the midst *
of the changes that" “happening in our cultuxe. It prescnts an -
igtgoduction te thg issucs, rather than narrowiny in on one specific
i : includes.rap sessions, interviews, and scencs of .everyday
bcecukrences. : 4
. Title: Growing Up Female: As Six Become One
60 minutes, lémm, B/W . '
Filmmokers; Julia Reichert z'hames Klein. _ - .
Source: . N Day Filns/267 west 25th Street/New York City, NY IQPQ};
or from $4% Francisco sewsreel/Department W/1232 Market Street/Room ™~ )
101/8an francisco, CA 94102 . . T
Dcscrip on: A documeptary on the sociglization of women in' Amerfca. -
The film traces this prpcess through thg lives of six females; the ‘
youngest is 4, the oldest is 35. 1In between, the women.are étﬁﬂents ~
and workers, white and black. A powerful film. o ’ ’
. . : . . . ! . e /o
‘Title: Woman, Wife Or What - ‘ :
29 minutes, l6mn, B/W : ' ' R v "E
Producer and Source: KU?§-TV Univ. Ed. TV Statfon/1600 R Streect/ . -
Lincoln, NE 68508 R . . -
Description: Explains that in a modern 1d, many modern womer have |
feclingg of being trapped, their role co used. Deséribes the battle *
for intellectual r¢cbgn1§ion and”geed fof tcative achdevement. W

-
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Film Biblfgraphy (Continucd) ' .
. *Title: To, Be A Woman .h':

’

13 minutes ,\ 16mm, color . ,
Source: BilNly Budd Filmu/235 East}S?th Streot/New York City, NY 10022

Description: Designed as a tool to trtgge:}rc-thinking and start dis-

cunsion. Cirls and young women were interviewed and 18 .hours of
feminine volces speaking of themsclves, thelr sclf-image, their
attitudes, thedr conviction, and themsclves were collected. The
best statementPwere put into 6 sections: girlhood, personhood,
fcminity, aoti-stercotypes.-scxuality and idcalisa.

*Title: Women's Work: Engineering
26 utes - -

" Source:\ Massachusetts Institutc of'chhnology/Ccntcr for Advanced

Engincering Study/Cambridge, Massachusctts )

Description:” Designed for use by sccondary school students in scicnge,
math, social studies, and career cducation classes.- Jhe Pilm is
intended to provide in-depth portraiteg of women gtudents and profes-

: J’ sionals, giving their personal views About the opportunities, problexms,

—TiTcseyles of six successful contemporary female sc

\

and rcwards of an engincering carecr. - X .
/ _ . .
~Title: s Women in Science - P D

. Source: Quccnsborough Community College/Bayside.’Ncw York 11364
Descriptjon: This is a wultimedia Rackage contaﬁdln tasscette inter-
vicws, slides and articles plus references, showing}zhc work and

entis(s.‘;deignod

for usc by young- women making (d‘acional and carce;.! choices.

Title: A‘horlg for ®oaen in Fheincering ' -

® Filopmaker: Ecll Telephone -
. Source: Bell Tclephone'Companies/Availablqyggsl;&?7g’ ) .
Descriziiyﬁﬁ\ A film designed to encourage yBung4avomen to consider o

engin 'ng‘bs a career. Six womgn engincers from Bell lLabs &alk |
abcut their expericnces in engineering. N o : Y.

. We understand that a number of promotional films dealing with
women 1in science are beimg produced privately by various coapanies,

. including General Electric .and Xodak; howecver, we have becn tasuccess— -
-ful in our attempts to loc;fe these films, or their_titlesC

"L *Title: . o .HOW~PL’;‘ny Eves -

[N

\)‘ ) -" . -

"- place, her co—w

14 minutes
Filmmaker: Zelda Zeldin ) - . -
"Source: Women's Mcdia Workshop . ) ’
Description: A film about a2 womad's long, but successful,- struggle .

to secure\a promotion tg the neyt job up the ladder, for which she
is clarlNﬁ;_ most qualifieds

The film illustrates the problcms-
she encounte ith a’ manager who thinks women should be kept in their

4 rkers (both men and women), and her hushdnd. -The ‘
film is intended for corporations, educhtiona¥ institutioné,fand
‘counseling and management consulting organizations. The film was’ C"

‘praduced ‘in cooperation with the U:S. Civil Service gohmiséggn; /////\ s
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American Association of University Women Educational Foundation. Coun-
scling Techniques for Mature Women. Washington, D.C., author, 1966.
290 p. ) ’

< . - -

Report of a pilot adult counselor program, directed by Eleanor
F. Dolan under contraet with the Office of Manpower, U.S. Depar tment
of Labor. The consultants and partdcipants in this program became
convinced that counselors must have knowledge of adult women's
psychology, information about the educational resources available,
knowledge of the techniques of counseling, and information about the
Current job market. Women returning to work are insecdire, unable to

"piece together" help. They neced 2 relationship with one person who
can help them work out the basic steps. A full report, with an
appendix of 158 pages containing suggested readings, syllabi, course
outlines, and case histories.

An Imperative for the Seventids: Reledsing Creative Womanpower: A Guide
for Counselors of Mature Womgn. University of Missouri--St. Louis,
Extension Division, 1969. 31 p. .

A

Proceedings of a summer wdtkshop sponsored by the University
of Missouri—St. Louis, Lindenwood College and thek National
Association of Women Deans and Counselors. The purpose of the
workshop was the explpration of the societal attitudes and emerging
options for the education and employment of women in the seventies.
Papers by Esther Westervelt, Gladys Harbeson, Carole Leland and Ruth
Van Doren are included. 4 schematic cycle of the educational process

- for identifying, planuning, implementing and evaluating programs Ffor
wounen, and delineation of potential target populatlons of women by -
Ring M. Wientge is also 1ncluded. . .

Astin, Yelen S. and Thelma Myint. "Career Development of Young Women
During the Post-High School Years.'! Journal of Counseling Psychology,
v. 18, no. 4, July 1971, p. 369-394. .

This study of 5,378 women during the five year period after high
school deronstrates that a certain amount of career predictability is
possible. Girls who in" high school score high on scholastic aptitude,

~ especially in mathematics and who Plan to go to college, usually .
: choose fields that require greater career ¢commitment. Plans to do
office work or to be a housewife are ride by girls with less aptitude
and fewer acadexnic jinterests. Girls who are interested in social
service or health fields, but have little interest in further educa-
tion usually continue to choose these fields. Full-time emplovneﬁt
after high school, and early interest in business and management, -
B.A. degree, and unmarried status proved to be the best predictors of
plans to pursuc a busincss carxeer.

Despite the fact that close to one—half of the women studied

changed thelr career: plans durlng the period studied, early pattern
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and interests predict later career outcomes. Since many women must
decide at high school graduation about future careers, counselors and
educators should assume responsibility for guiding thesec young women’
to make plans most appropriate for them, especially those planning
carcers that require specialized training.’ Guidance becomes even more
érucial for thovc girls of high ability and low aspirations who later
lcarn that office work or being a houscwlfe 1§ not commensurate with

their lntercsts or abilities. |

. Bank, Ira M: "Children Explore Careerland throuph Vocational Role-llodels."
Vocation¥l Guidance Otarterlv V. 17, ne. 4, June 1969, p. -284-289.

-

. The .author feels that boys and girls in elemcntary schools are in
need of expéyricnces which can provide maximal opportunity for
vocational indquiry. A broadcr base for vocational choice can be
developed during those formative years and counsel®rs 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 individual's choice of
alternatives in his future years may be enhanced by this expdsure.

The author describes a role-model program which-was used 'in an

elementary school and evaluates it.

’ -
i

Cook, Barbara. "Roles, Labels, Stereotypes: A Counsclof's‘Challenge."
Journal of the National Association of Women Decans and Counsclors,
. V. 34, no. 3, Spring 1971, p. 99-105. R
B The author discusses answers to the questions: what should it

- mean to a counselor to have an increased awareness of ‘culturally |
defined roles for wmen and yomen? How may a ‘counselor increase her
own awareness?’ How does al\counsclor's self concept affect her 7

. ability to help individual jomen find answers to -their individual
problems? '

Daly, Edith M. A Theory for the Vocational Counseling of Woren. Doc;oral
Dissertation, Ohio University, 1970. 199 p. (University Microfilnm
PubTications No. 71-16, 483)

A study de51gned to develom conceptual framework for viewing
. the complexities of female occupmtional: choice and suggesting a
vocational counseling process. Literature of the past ten years was
reviewed.' It appears, says the author, that objective knowledge of
: individual traits and/or of, factors operative in job qltu%‘lous doos
not explain women's' vocatlghal choice processes. Rescarch findinzs
seen to point te vhat'could be called a "situational” view of womdn's
choices. The decisions women make about carcer patterns and specific
-occupations are made in the ‘light of their own individual priorities,
at a particulzar point in time, in relation to their perception of
the mcaning of a number of variables impinging upon and within then.
The author.discusses her theory for counseling. -

-

S

e S £ 1




- 3 | . S | 115

Entine, Alan D. "At Mid-Life They Return to College and Change Careers.

JOurnal of College Placement, v. 27, no. 4, April-May 1967, p. 50-57.

'y

The director of the pilot New Carcers Program at Columbia
University discusses the program, and the motivations of people .
wishing to change carecers at mid-life. He feels that the national
.interest in this program has "uncovered a finding broader than the
original scope of the program--countless men and womén wish to
change their careers in the middle years."

Eyde, Lorraine. “'"Eliminating Barriers to Career Development of Women."
Personnel and Guidance Journal, v. 49, no. 11/Sept. 1870, p. 24-28.

Women and girls need special asgistance in planning careers, and
vocational counselors need to consider carefully factors in their
background ‘and patterns of development, according to author.  The
necds of low income group women, for example, are different from
those of other groups. Counseling young girls requires covering
far more than traditional topics of wvocational interest and aptitudes.
Counselors as a whole, the author states, have been found to’ hold
sex-stereotypes, and they need to change these attitudes. They .

" also need to be aware of subtle changes occurring in occupations so
" that they can prepare women for the future instcad of the past. )
_ . ) 3
Fagin, Margaret C. "Analysis of the Performance of Adult Women in
Missouri on Three General Examinations of the College Level
Examination Program.' Adult Education Journal, v. 21, no. 3, .
Spring 1971, p. 148-165. .

- One of thé major purposes of the College Level'Examlnation
Program is to give adults an opportunity to secure college credit by
exanination. In 1967-68, three of the General Examinations of the
College Level Examination were administered to 319 Missouri women,
aged .25 to 73, for the purpose of comparing their test performances
‘'with those of regularly enrolled' freshman and sophomore college
women, and of developing normative data for adult women. Among
the 10 findings listed: chronological aée has ne bearing on the
ability of mature women to perform well on the three examinations
used; recency of .formal education is significantly related only to
performance on the Natural Sciences Examination; level of formal
education is significantly-related to all three examinations. These
and other findingzs have important implications for counselors of
adults, college admissions officers and employers of mature women.

. X

Farmer, Helen S. and Martin J. Bohn, Jr. '"Home-Career Conflict Reduction
and the Level of Career Interest in Women." Journal of Counseliag
Psycholégy, v. 17, no. 3, May 1970, p. 228-232.

Many women experience conflict between home and career because
of the cultural lag between sécial opportunity and social sanction.
‘'This study was an attempt to reduce hone—career conflict experimentally,
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by providing @ mcasure of social sanction for\demanding career

roles and to measure the effect of this reductfion on home and

carcer intcrests. In addition, the study conttolled for n@Arried/
single status to determine its rclevance to vodational interest when
home-career conflict was reduced. It was conclhded that the

level of vocational intecrest in women, irrespectiive of married/ p
single status would be raised if home-carcer conflict were reduced.
.Women's attitudes toward carcers can be affected &nd counselors

must take time to discuss some of the issués involved in the voca-
tional choice process for women. Such clarification could be built
into high school and college curricula for girls, 'warranted when
one considers the gain to society if women chose careers cammensurate

with their potential."”

— Fortner, Mildred L. "Vocational éhoices of High School Girls: Can They
Be Predicted?" Vocational Guidance Quarterly, v. 18, no. 3, .
. March ‘1970, p. 203-206. -

Although counsclors are bccoming aware of the changing patterns
in labor force participation of women and the need to help girls ’
"prepare for the future, they have difficulty doing this because of
lack of knowledge of factors contributing to the vocational choicel,
of girls. This study attempts to identify some of these factors,
- using JQ scores, Sims Occupational RatinZ scale, Sodial class and
family wage earncrs’' occupations, on a group of 400 high school
jJuniors and seniors in Missouri and Wyoming. - Results show predictions

can be made.

Friedersdorf, Nandy 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) C "’

An attempt to det'®rmine the attitudes of counselors toward the
educational and vocational geoals of high school girls, and the extent
of difference betwecen rale and female counselors. The counselors
were compared in a role-playving situation where they acted as
college bound high school girls and non-college bound girls. The
counselors were also given the Strong Vocational Interest Blank
and Personal Information Forms to complcte. Some conclusions:
male counselors associated cdllege bound girls with traditional
feminine occupations at semi-skilled levels, and tended to think
of women in feminine roles; female counselors tended to expand
the traditional image of female work roles; male counselors, per-

. ceived the college bound girl as having positive attitudes toward
,tragiyionally fenminine occupations regardless of the classification
at

lev of the oc ation. Such perceptions may affect the higher
edu idgal and vecational goals of the female student. Recom-
mendations sybsestions for public school programs to expagd

occupational horizons for women are presented. /p

e
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Gardner, Joann. "Sexist Coungeling Must Stop.”" Personnel and Guidance ——
Journal, v. 49, no. 9, May 1971, p. 705-714. :

" The author states "Today, it 1is probably not a serious mis- _

represcentation to say that all counsclors are sexist." The myths
.  about women nced to be climinated and texts and curricula from pre-
rcading on nced revision so that children will develop aspirations
according to their individual characteristics rather than to their
sex. She suggests that counsclors must take courses taught by
feminists, participate in consciousness-r aising groups, and pursue
- internships supervised by feminists.

.Hall, Guin. '"A New Look at Women and Vocations." American Vocational
Journal, v. 39, no. 4, April 1964, p. 25.

The author contends that education has a responsibility to the
girl in school and to the women wishimg to re-cnter the job market.
Vocational schools micht explore job orientation courses and women's-
organizatiouns might sponsor job clinics wherc free guidance by
carecr specialists could be given. There is also a nced for educa-
tors, especially vocational teachers, to meet more frequently with
business and industry pcrsonnel, and cmployme agency personnel.
Johnson, Ray W. "Parental Identification and VocatioWMil Interests of

College, Women.' Measurerent and Evaluation in Guidance, v. 3, no. 3,

Fall 1970, p. 147-151.

The subjeccts in this study were tested for occupational interests
and identification with mother or father. From the results it would
scenm that women with interests in areas that are basically seientific
tend to identify more with their fathers than their cothers. The
results further suczest that identification with the mother, as ‘
measured by the technique of this study, is not a major consideration
in the formation of the. sex-typical cccupational interests. Career
interecsts are not necessarily associated with rmasculine iderdtification
but mathenatical-scientific interests may be so associated.

Levine, Adeline Gordon. Maritzl and Occupational Plans of Women in
Professional Schools: Law, Medicine, Nursing, Teaching. Doctoral
dzssertétion, Yale University, 196S8S. 139 p. (University Microfilq
Publications no. 69-13, 353)

" Social class, backsround factors, future plans and current
experiences of studcnts at four professional schools were studied.
Two of the schools (law, medicine) were charactcrized as masculine
fields, the other two as feminine. It was found that women in the
masculine field schools came fron hxrhﬂr social class bacnorou"d\,
‘and had mothers who were bhetter educated and approved of a variety
of career roles for women. These findings werc interpreted as showin
that not only the financial resources to implement carecr choices,
but models of orientation toward female occupational and educatloﬁal

. rolecs differced between career field groups.
. 1]
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Lewis, Fdwin C. Devcloping womén's Po:éntial. Ames, Iowa, lowa State \
University, 1968. 389 p. ' .

A survey of existing research on women, including ability,
education, cmployment, carecers and guidance. The author summarizes
the rescarch which is frequently conflfcting. An cxtensive
bibliography is includdgd.

McHugh, William Thomas. A Study of the Differepncep in Self-Concept and
Occupational Role Concepts of Young Wowen Middle-Aged Women -
In Occupational Training Programs. Doctoral dissertation, University
of Orcgon, 1970. 96 p. (University Microfilm Publications no. 71-1333)

" The theory that an individual uses her occupational choice as
a means of sclf-actualization was the position of this study. The
study investigates the effects of age on the reélationships between
- self-concept and oecupational role concepts. The analyses of data
in all areas of the study revealed no significant differences
between the middle-aged women and younger women of this study, who
were in the final stages of professional and semi-professional
training at an urban community college. If, howcver, the directional
pattern of the differences in mean scorces are not due to chance, then
some conclusions can be proposed. The author discusses thebcn
MacPherson, Lucille I. The Effects of Social Class on Females' Perceptions
of Traditionnl Sex Rble Adhercnce in Occupations. Doectoral Disserta-
tion, Arizona State University, 1971. 82.p. (University Microfilm
Publications no. 71-5981) :

The prérise of this thesis is that social class membership
influenc perceptions of traditional sex-role-adherence in occupa-
.tions and these percepiicas in turn affect occupational choice. The
analysis revealed significant differcnces between the responses of
‘the. high school seniors in three social classes for semi-professiconal,
managerial, skilled, and semi-skiiled occupations. Sex role adhercnce
appearcd to be a function of social 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
influencing perceptions of sex role stereotypes’ in occupations. These
findings help toward a better understanding of some factors involved
in girls' occupational decision making and subsequent dcvclopﬂert of
a theory of vocational choice for womien. -

Masih, Lalit X. "Carcer "Salicnéy and Its Relation to Certain Needs,
Interests, and Job Valucs." Personncl and Guidance Journal, v. 45,

no. 7, March 1967, p. 653-658. ~,

The high carcer-salient woman, according to this study, shows a
high nced for achievement and perceives herself as capable of . enduring
long pcriods of work. She indicates a strong desire for fame but
is less conceraned with prestige. Hewever, this is a small portion of
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\
the women tested and compared to men, a much smaller proportion.
According to.the author 'the recognition of these differences s
cessential for any successful counsncling program . . . a program
more oricnted toward nonoccupational interests and motivations
might go a long way in clarifyinhg the goals of women.' .

Matthews, Esther and David V. Tiedeman. "Attitudes Toward Carcer and
‘ Marriage and the Decvelopment of Life Style in -Young Women."
Journal of Counscling Psychology, v. 11, no. &, Winter 1964,
pP. 375-384. ' :

A study of 1237 girls, representing the developmental stages
of early adolescence, adolescence young adulthood and their
attitudes toward carecr and marriage. -One interesting finding 1is
the drop in carecr comnitment frem junior to scnior high dégbol.

The high school group sthowgd a grcater acceptance of marriage. The
authors fecl that a™nmajor theme which appeared in the responses is

that women feel that men take a dim view of the cxpression of

women's intelligence, and it is therefore wise to accept this situation
if one wishes to marry. . ~ .

Mooney, Robert Francis. A Multiple Discriminant Analysis of the Intcerest

«Patterns of High School Girls. Doctoral dissertation, Boston

College, 1968. 147 p. (University Microfilgﬁi:i}ications no. 69-12,
329) '

This study atterpted to discover if significant diffcrences
exist among colleze preparatory high school girls categorized into
broad occupational preference groups. It also attempted tq examine
the nature of any diffcrences and classify girls into occupationzl
preference groups on the bisis of these differences. Results showed
that the interest patterns \of many high school girls seem to crystal-
lize by the time thevy enter\ 10th grade. It further showed, according
to the author, that it was ssible to classify girls, on the btasis
of their interest pattern intd rore specific occupational groups
than science or non-science. The classification procedures of this
study might suggest to the guidance counselor a new and effective
method for helping high school girls to select appropriatc.carcers.

\ R
Mowesian, Richard. "Edecatiénal and Carcer Aspiratioans of High School
L- Females.” Journal of the Natiecnal Arsociation of Woren Peans and

¢ Couaselors, v. 35, no. 2, Winter 1973, p. 65-70. . .
5§ — -

Accordinz to the author, this study implies that girls are not
satisfied to cnter the labor market in just vy job but have definite
. post hizh scheol objectives as well as levels of occupational
aspirations. f the data froa this investigation of girls in’Texas
can be acccpred as representational of our adolescent female popula-
tion, then there are some implications that counsclors will-need to
v consider in carecer planmning with the girls. The author lists and.
bricfly discusses four considerations.

. o 7
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New Patterns of Emplo rment. Procevdlnrq of the Confcrcnce-horRthé.
March 29, 1966, Center for (dhtinning Fducation of Women.
- Ann Arbor, Mich., University of Michiguan, 1966. 143 p.

Many women wizh to resume thelr intcerrupted formal cducirion.
or cnter new fields, but they want to be trnincd in a field wroe
their acrvices will be nceded. The comphasiis of this confercnce is
to discover the wost promising fields of employment for the
educated maturc women who want’ to work only a twenty to thirry

‘ hour uock because of family responsibilities.

Ohlscn, Mcrle M. "Vocatlonal Counseling for Cirls and Women." Vocational
Cuidance Quarterly, v. 17, no. 2, Dcc. 1968, p. 124-127.

4

Because society's influence has not encouraged girlqﬁto take
seriously the choice of an out-of-honc carcera the author feels that -
the counsclor must make special efforts to cope with the sex role

--problems and encourage girls to enter responsible positions in

business, industry and the professions.
-

Okun, Barbara~J, /"Later Carcers of Women College Graduates." Journal of
the Natioral Association of Women Leans and Couns selors. sy . 35,
no. 2, Winter 1972, p. 83-59.

Increasingly, counselors arc having to deal with the problens of
the extcnded work life of the gature woman. JIf more were known about
the pectential influcnccb-—carlG‘uqu elJucation,. fa=ilial cxporicnce"—-
counsclors’ would be better able to.help college girls identify the kind
of variables they should consider during their fertheoaing carcer
and houewmaking periods. Counselors would then have a better undar-
s:and¢ng of the special considerations necessary in the studw of
women's occupational choices. The purpose of this study was ‘to
identify“the-factors that determine the occupaticnal choices of a
married women 12 to 20 years after colleze graduation-following a - .

period of at least seven years as a hozcmaker..

Rezler, Agnces G. "Characteristics of High School Girls Choosing Traditional
or Pioneer Vocations.'" Personnel and Guicdance Journal, v. 45, no. 7,

plarch 1967., p. 659-665.

Junior and scnior girls in a Catholic girls' high school in_ the
mid-west were the subjects of this study. The characteristics of
§irls who wishod to be pioneers, i.e., physiciaks, cathematicianns,
scientisSts, were compared with traditionals, i.e., nurses, elemeqcary
school tcachers. Academic aptitude, intcrest, achicvement aad
personality diffcrentiated pioneers from traditional. Froa the
results it secrs clear to the author that prospective pioncers can
be scparated"*on traditiondls by the time of the jvrnior vear in high
school. \fmpllcations of this for.counsecling-high school f.irls
is discussed ’ .

'
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Schisncl, Robert F. ”Dciclopmcnt of a Carecer-Oricntacion Scale for .

Women."™ Journal of Counscling Pavcholopv. v. 15, no. 3, May 1968,
P. 257-262.

This study developed a Carecr-Orpgntation Scale which dimcri{mi-
nates between carccr and non-carcer oriented women on the banin of
interest. The resmultas were favorable to the hxpothcsia that arcaa of
intercad of women classificd as ''carcer oriented’ differed ’
significantly from thonc of "non-carcer orfented” women. There
is cvidence that women can be ordercd along a continuum of carcer
orientations on the basis of their intercsts.

Sedlacck, Carolinc Cladys, Seclected Fagtors Affecting Certatl Ey and

Persistence of Vocational Choice for Colfbgc Women. Dogtoral
disgertation, University of North Dakota, 1968. 123 p. (Univer y
Microfilm Publications no. 69-8567)

The purpose of the study was to investigate 'vocational choice
and peraistency in relation to the college factors: type of
vocational choice, vocational intcrest patterns, perscenality ng;ds.
academic ability and performance, and family background. The study
was done in two steps- with follow-up qucstionnaires. Some findings
for the firsdt pare: wmore women from the "very certain' vocational
choice and "fairly certain'” groups chose traditional vocations
than the "uncertain” group; the "very certata” group scorced lower
than the other groups on the mathematices and ngatural sclence tests.
Findings of the second part revealed that by the end of the scceond

year in college 90 percent of the wonen were preparing for traditional

feminine vocations. Women who had been "certain' or “fairly ccrtain"
of their freshman voca:ional‘ghoice tended .to change their vocational
choice. -

Stafford, Rita Lynne. "A S:tudy of the Process ¥ Vocational Devecloprent

in Professicanal VWozmen." Journal of the National Association of
Womzn Deoans and Counselors, v.-30, no. 4, Sumrmer 1967, p. 190-192.

This study of outstanding women in New York State who "had -
been -practicing in the fields of law, cedicine, dentistry, nursing
and cducationzl administration, showed that with the exception of

4

ceducational administration, approximately“one-fifch of the respondents

"knew'" prior to the age of 12 that they wanted to enter the field

in which they are presently engarncd. By the timg they had entercd
college, 26 percent of the attornceys knew law was their chosen
profession, 45 perceat of. the doctors had decided on medicine, 17 -
percent of the cducational ‘administrators had chosen the educatiosnal
world and 19 pdréent of the nursing administrators had made their
dccisions. Thuose results, in conjunction with tables reveal thit
influential persons, attitudes, and cvents combined with data
concerning youthful carcer intecrests should cause~educational
institutions to re-cxamine their patterns of student guidance.

1
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Steinmann, Anneo. "Female Role Percepticon aa a Factor {n Counrneling.'

Jourg$l of the uatinnal_AuuoriJ {on u’ Women Deans s_and (uunﬂvlyrﬂ

v, no. 1' Fall 1910 p. a.l-:lj

The author, who haas conducted many studien on rex role cons
ceptes, mtaten, "Irrpnpcc;ivc of ape, marftal =tatun, race, cducagion
or socio~cconomic mtatua, wonen weem to be ambivalent with re=pect g
to home and carcer.” Counsglors muxt now fdentify this problem of i
girla, at an carly age to help them make appropriate cholces in resolving
it./ Since counzucling ia now more than curricular advice and simce
ro conflict in no prevalent, the nied for early counseling {n school
i1gf cspecially urgent. Without auch help, "women are likely to .
experience frustration 1n whatever role they choonce.” The précent
study {s an attempt to uncover the bancs for the role-conflice by

. investigating a group of college women. Evidence sugpents atrongly
that counsclors nust connfder the potential l{fc-atyle of voung \(
women clients against the backrronﬁd of the viewn and lifce-atyles
w{ their parcntsn Pareants' att{gudes represent both a direction and
a limitation for young women. Every young woman musnt be helped to
make an carly start in asscssing her own necedrn and measuring thease
needs in relaticon to the environ—ent. In addfrion, all concerned
with the need to help young wozen plan =ust continually strews the
necd for universal free day carc. "lUleinmazely only this will pive
women the opportunity to choose frealy between home and career.”

. e
Tcnny.u", W. Wesley, Thomas A. Soldahl, and Charloi:~ Mucller. The
Teacher's Pole in Carcer Devclop:cﬂ*. Wahinzron, D.C., XNatienal

‘Vocatlonal Guidence Association, 1965. 107 p. ’ .
é » l,
"Reviscd cdition of-u Minncsota Department of Edurazion
publication. Accordinz to the authors, an effective guicdance
program is dependent 2o a consideratle extaal on the ‘active particina-
tion of classroes teachers. Tearhor can ke an {=portant conzriltu-
1

t -
ship of the subjects they teach to

i pulllication is on the methods
hn::¢r 1o vocational dcvclu,zca:.

tion in pointing out the relatzio
varfous carcers. The Jfocus of ¢t
and media for relating subject o

Thomas, Arthur S. and M™arman K. Stewrrt. '"Counselor Reuponse to Ferale
Clients with Deviate ani Confor<ins Geals.™ Journal ©f Couascoling
Psycholo~y, v. 18, no. 4

, July 1571, p. 352-357. T

Counselors, alonm wi
crepancics beotween sicreo C
cha“bLs. Thiscstudy wnsn irned to test the respoase of secon
school ccunselors to girl ho selear traditienal occuratiens an
those who sclect what arc connidgrad macculine goale (deviate).
Sixty-four counseclors were tested.s Recults were:  Female counwelors
were more accepting of both types of cirls than male counscliorsy’
counsclors, repardless ef sex, conforziry ponlys as more
appropriatg\thnn deviaring genis; counsclors, renardles. of sex,
rated girls with devlicie carcer seal s to be mars in nedd of cou=~otin.
than those with conforming goals. Details of the s=tudy and ivpiica-
tions are discussced. '
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