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EXECUTIVE SUMMARY

[

11 experimental prOJects-funded by the National‘Science Foundation -
.in FY 1974 and FY 1975 4n an attempt to¢increase the number of women .
engaging in sc1ence-re1ated careers. The' report assesses both the
h . individual- projects &nd the collectlon of projects as-a whole.f The
projects were conducted at: Un1vers1ty of Kansas, Policy Studies in
j Education,,Queensborngh College, thevUnlver51tyﬂof Missourl at
’ Kansas City, Rosemont €ollege, MassaChusetts Institute Of Technology,
two at Michigan Techfiological University, Amerlcan College Testing
and the Un1versity of Oklahoma. .An addendum of the report will be
prepared'for Mary Baldw1n College the only project not”yet completed

40

-

. . ' - Chapter I deScribes the gvaluatign method&fogy used by the ‘
) , Denver Research Institute. - The methodology included an assessmrent
' . « of project documents, site visits, -a participant impact survey, and the
) » utilization of ﬁh evaluation form completed by,both DRI and the project:

tthe evaluation because of the-many deférent internal evaluation
e, _ .-instruments developed and used by the projects. In addition, the

. " ’

o ! quate to permit definitive conclusions. v e .

, Chapter II of the full report contains a synopsis of each -
N .~ of the projects. Each synopsis contains a destrlptiOn of the proj-
ectras it was originally conceived, tﬁe project as it was’ actualty .
implemented, obstacles to project implementatlcn, a descriptién of
project ‘personnel includlng role models, a report of* the primary’
outcomes as described by project documents, by the data obtaihed by
- the,partlclpa 't impact survey, and from’ observations derived from the
site visits\. Each synopsis also conta1ns a ‘'sectidn on the secondary
. impacts of the project, ‘the materials deveioped as the project
product(s)ﬂ and the dissemination st®ategies’ empIU?ed by project -
personnel. | It also contains a sectlgh\on project costs, including
the estimated cost to reuse the curmiculum products in other settings,
and a section on recocmmendations and conclusions of the evaluatlon '
team. Only the orOJecf descriptions and conclus1ons are given in the
executive summary document. - . .
. e °
s . The third chapter contains observations derived from the
comparative assessments, of the experimental projects with respect
.to their effect on profeSS1onal careers, general career recommendations,
Teentry programs. and general administration recommendatlons regarding
The report contains several recommendatlons. SincePthé‘data
did not provide a"basis for conclusions, thre evaluation team _employed
preponderance of‘ev1dence approach to estimating the success of

}_‘~ ' the projects. ' These estimates could not be used to indlcatehcause—
, L ®
v * ’ -1/

. \
- \ - ¥ . ‘
( . . . This report contains the evaluatlon and 1mpact.assessment of )

. directors. ' The chapter also déscribes the difficulty in conduct1ng s

design,of some of the projects for'internal evaluation'was not ade~ = -

r ,future program dec1s1ons. ; . . . -’

L4
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. o \
s s effect relationships, so commonalitdies” between the’projécts were
« ~-proposed as hypotheses to be tested, They are spmmarized under % . ) T
‘ -three headings: ¢ . , & - e
- . "‘s.f r 7 s
. LY Hypotheses regarding prqgrams to encouragq the part’icipatlon .
f . of women in science careers are concerned W1th 2 . »
. ‘1. Concentratlng qn women already interested in sciencé
JENEAN t . T - '
o . 2.0 Concentrating on women with above average mqtivatlonng o
X , and ability | - ) . . £ .
. . . - . : L :
{ . © 3t Using workshops as a format for the treatment s .
! : . ' - “ |
f ) ‘ *" 4." Encouraging participant’ interaction con . o . . |
I s it autal e ' X . -
L\ : * 5. Using sustained periods of contac e K o *
| - . . L : . -
!

6. Using role models in.as many situations a possibke' 3” . ’

N —_ . .

7. Using "hands-on!' experiences : - Ea i '
. - N ~ PN - ;
\ : 8. Segregating some act1v1t1es by sex”
. . T s |
9.. ‘Removing institutional barriers tJ’participaé?on‘ ) A * % \)»
. . i
o ‘ .10. Aiming efforts” at signifgﬁant others in the \
L community : . . : ,
\ . . . X ,ns . o
T - A list of hypotheses or recommendatlons regardig;rgeneral ’
- career. education would be véry dong: However, two' concepts are .
o delineated as most relevant to science careers. tThese are: ) . 3
. i @ v . . = 1Y
. 1. Separating special science programs from general e
K - career edhcatlon . ’ ,
&
c 5{ Emphasizing the importanee of mathematlcs IS AT
- preparation . ) S .
® The hypotheses~regarding reentry programs for matufe women ' . -
. are_related tole \ T . : I :
T : 1.. Concentrating on underenployed women . e ’
. . - - “ . - .- . ., .
. 2. Considering the employment prospectsTin-the locale™’ . .
<& . , < . N e - - . e T
T 3. Funding projects to'update skills. _ . " o ,
. @ - 9
. 4. Enhancing the job readiness skills of the ) _"5
, ) participants o ' ' S B
-~ ¢ . L
. 5.. Tncreasing the assistantships for mature women - - .
’ . " continuing their education ° . ’ Lo L N
S .\) - ’ . — .' A s 7 :', : ’f' . .
" amm " ' ’7 ) . . -
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The” general administrative recohmendatiéns‘fpr use by'

. NSF ate:
-3 ‘ ¢
- - Jd. Improying-the quality of the research includlng ¢
- ' a. more selectivity in funding T
b. providing technlcal assistance to progect |
-l o directors and )
. c. using standardidEd evﬁluation tools . . )
L] A e . " a 3 7 ,
4 2. Coordinating 1ntergovernmental and 1nteragency ” )
. a activities . . , .
- . 3. Con\}nuing experimental act1V1tée§ by NSF o EL .
> . 4. Including specific programs for minquty women \

5. Attending to the continulty/institutional problem
oi the funded efforts -

v

-6, Disseminating’ the developed materials

|
1
. . . ) , ) |
i

7. Systematic study of the-effects of: S/ :
) aggregatlng.m1nor1t1es/women, I .

’ > the attitudes of the male science establishmenf an nd
& * _ the effect of "significant others'" in a real i A

) time situation . ﬂ

The appendices contain a list of alternative imterventibms.

They beg1n with a 1list of psychological, sociological and 1nstLtut10naf,

barriers to the participation of women in sc1ence—re1ated careers.
-Some assumptions are delineated, ang different: klnis of 1ntervent ions
or t§§ztments that might.be used are proposed. Each of ‘the suggested
inter¥entions is categorized by educat10na1 level; e.g., elementary
school, high school, college, graduate school, reentry and post-

. + employment programs. The appendices also contaih a sample of the

. . evaluation collection sheet used hy 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

s

selected bibliography of the literature, and a seLecteg annotated
. bibliography of the literature. These are not included in the .
executive summary document. : :
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3 e ’ ' CHAPTER I :
. . ‘ : " INTRODUCTION : Y
- . 4 ¢
R } . . ! ? K ’ . . L t - . . -
' <L According to the NSF Balletin (E-741) ‘announcing the educa-
fa tional ‘programs.for the fiscal yeaq_1974*' mong the program goals
were "increasing the, flow of women into cAreers in science' and . - \
R "discovering effective mechanisms for inféreasing paiftcipation of = . d
.+ women-in scientific careers." ) ‘ ’
. X ~ s, A ¥ . K i *
ot ' The National Science .Foundatign funded eight experimental

~ projeets in 1974 and fou? in.1975 in/an- eifort to meet these” ,
, i objectives. ' Projects had budgets ranging from $20,000 do about .
L 5/ . $100,000. The educational level of the women they addressed * .
ranged from the secondary level tp college, and postgraduate/
reentry dge groups. Each- approath was somewhat unique. This report
contains ‘an evaluation of 11 of/these projects.* .

- o

. L ) . © .
- 0 The program sttategy/chosen by NSF was to fund#a small number
o of disparate prajects, to, agfsess.their effectiveness, and to utilize.’

the_results in future pla idge, While this is a vigble and cost-

+ effective approach, espegially in arqas where little fs known about
. - efféctivekprgggezf or .mgchanisms, it presents many difficulties for o,
o - the evaluators O thosé programs. : . T - v

N
.

Because of the.desire on the part of NSF to (bave ‘feedback
as quickly as posgible upon which to base their future pregram
decisions, most ¢f the projects were funded for a one-year period.and

.« were required have an "interngl' evaluation" component. This - s
"iaternal evaYuation' most frequently translated into an-experimental/
control group design. The most reliable' measure of effectiveness is

' an actual #ncrease in the number of women pursuing science-related
S careers. / However; this dependent measure is not viable forx a‘ope-year
. ) projeét/since the participant's appearance in the labor force|may be
: four y60 ten years ¥q the future. Therdfore,” the majority of the

_ projééts choose some measure'of attitude or knowledge change dver the -

yedr period, or an interim behaVipral easure, e.g{; science course,
clared major, etc.** Further, no valid ins{rument exists designed

_/to reflect changes in career options, awareness of carger potential and/
/ﬁ'or career plans. Consequently, the majority of the project directors

were forced to design their own evaluatign instruments or attitude

7 questionnaires. This situation was disad antageous for both the

. project directors and the evalugtors. Fixst, validating a .question-

naire and assessing-its reliability is a/g‘mplgx,‘ardudus,"énd expensive

-

-, ’

’ - i

. *Those completed as of this date. -addeﬁﬂum gepoft will bé
issued at the completjon of the\Mary Baldwi project. :
. . ' ! . .
: **Several oﬁ.the projects are gonduc'ing long-term tracking at
- their own expense. > ‘ i ’ . C e .
= .

. » . N ' A
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undertakidg that requires cons1derab1f sophlst cation in the rather
' narrow area of testing Second, with! a pre- and post-test’ design
even thé .most reliable and valid attitude. measures frequently fail
to reflect changes in attitudes because of ! sleeper effects or
othery variables.. Even jpen, reported\attitude changes may not be -
translated into- behaviofal chahges. ﬁhird many different and
" unvalidated self report* instrdments were used as dependent ’ )
.~measures. For ,all these reasons, the roject evaluations or- experi- -
mental, outcomes cannot be ‘considered deﬁinitive.

3 » "‘"’ \ ! ' PR
% Another factor limiting tﬁe Denéer Research Institute eval— ﬁ‘{:
ﬂatiod effort was fre§uently a less than adequate -design and analysis .\gl A

of thel xperimental intervention. Almqst without exception the, g‘;j“

profect diregtors appeared very committed .to and well versed in women's \4$
» problems and science subject matter. Most, however, did not have o
.. extensive experience in project evaluation and/or experimental

-

. protedures. * Given the, desire of NSF to produce "hard results,"” one }‘ﬂ

pbssible remedy to this situation may have been for the Feundation to e ...
- ,provide guidelines ‘for data collection to ‘the project directors or N
to provide technical assistance in-their evaluation efforts. ;\jw/;
. N o ‘ ’ ) i,
The task of Denwer Research Iégiitute, then, has been to com- mﬁh
pare "apples and oranges," e.g., different experimental treatments A
measured by idiosyncratic instruments which have no re?orted
reliabillty/validlty data. Since the fypical project did not® result
in, statistically significant results, the evaluation team had to
s resort to more subjective judgment than proposed. This® judgment has
covered the outcomes, and impacts, project personnel and processes,
‘and project materials.‘ :

‘Methodology ¥ o .

The information for the evaluation effort was collected several

different ways. Copies of‘all the documentss ‘produced by projert

" personnel were studied. Site visits were made te moSt of. the projects.
During the site visit, the evaluation team interviewed available project
personnel, 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 erroneous conclusions, as well as to provide data the =
team may hpve omitted

In an attempt to "standardize" the outcome measures of the e

¥

projects, the evaluation team sent out a short rindependent "participant
impact survey®™-to the project participants whose names were provided




~
N .

. by the project directors. A copy of the postcard survey and a bample
cover letter are‘gived in Appendix C. The: survey was conducted for only -
five of the projects, because the list of names was not avallable,

* - or post, treatment surveys were conducted as part of the project
' "Further, "the participants who responded likely represented a biased

. . sample. ,Therefﬁre, the,reSults of the survey are compared with
the experimental outcomes and impressions formed during the site '

o visits in an attempt to offset the- limltatloﬂs of eagh of. the three
methods of data collection. ’ .
$ . .
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. . . . . CHAPTER IT e
> T . ’ PROJECT SUMMARIES s RS
ot ~ Al _"Increasing Part;éipatlon of Quallfiod Women in Traditlonally
T L Male Science Careers" - . . - 1
- : University of Kansas, Lawrence Kansas 66045 ) e
’ . Project Director: Walter S. Smith, Associate Dean of Women .
- . : Project Amount: .S12.745 - - . L -0
. Educational Level: Secondary _ . . .
Proposed Progect* ’ N

The proJect was proposed‘to test the hypothes1s that if college i
~ . freshman women who possess the necessary ability become aware of the
< " barriers to participating in science-related careers and receive.parental
+ and peer support-in their effert to overcome the barr1ers, then these:
women (the experlmental group) will enter traditionally male science .,
careers in a'significantly larger proportlgn than a comparison (control)
group which -does not receive specialtreatment. N X
i - . o2
N The subjects for this prOJect wvere to’ be drawn.from women seek—
L ing admission to the University of Kansas who possessed high science ’
and mathematics ability, have taken high %school sc1ence and mathematicg ’
. courses adequate to pursue a college: sciepce major, but do not aspire |
to a science career (defined as one in which males const1tute more than
e 80 percent of the practitioners).*Two groups were, %o be identified: hd
o the-first, seeking.admission in ‘Fall d974 (the comparison: group) and N
S e the second, seeking admission in Fall l975 (the ekperlmental group) .' .
Each group- was to have 100-150 members. ) |
' [ '\
e - Members of the experimental group and their parents were to be .
oo “invited to separate, concurrent workshops in the Spring of 1975. The N ﬂ
‘ comparison group would not have access °‘to- the workshops, the home study .
- - . course, or to any other aspects of the instructional treatments Both . -
. - groups were ‘to receive the same post tests, although the comparison . - /‘
’ . group would receive the post-tests one year earller than the experi-
mental group. . ) i

. .
. K
[ * -

!The purpose of the student workshop was (1) to idemtify for ’
"each student aspects of her own self concept which may inhibit her
choice of a tradltionally male.seience career, (2) to'work in group |

planning sessions to understand ways in which these inhibitions have

.
-~ [y ¢ -

T t .
i .

*Many of the project descriptloné were taken in part "from
‘ "Brief Descriptions of 28 Studies andsExp rimentdl, PrOJects Related to
!+~ Careers in Science for Women Funded by th National Sclience Foundation
/ .. for Fiscal Years 1974 and 1975." Vatiodai Scrence Foundation, August .

.
- 1975~ . - . . ud / fad
T S : L Y - .
W LT - ' : ‘ . '
@ ) ' . : L. . .
f. N . : : ’ ) ’ . e ) ' ’ '
; .
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2 affected her career ‘choice a6d/:}\6roaHEn the ‘range of possible ° S
T, career choices for each partlclpans and (3) to show the students « e
°  'how tHey can use,the Unlverslt) s resources to pursue a tradltlonally A
’ < * ° male science career., At the same time, but in.a-separate’ workshop, ‘
- . tﬁe parents would be-introduced«to pos51ble‘rea11st1c careers and life’ R

.. R patterns for women and be given an opportunitlty to exp\pre new career |

‘ aspirations for their daughters. - . ‘ . - )
. . - N Ty ) !
s~ Following the workshop, the student participants were to pursue‘

_‘QH ‘a home -course oﬁ'study which would build, oq the workshop's obJec— . .
L ‘ tlves. This course of study, 'to be ‘completed before. the start of their
\ . first semester in college, would yield college credit. .- . .
v . ¢« - . —_—
Jo.. The particlpants were to be encouraged to live in the same
: residence hall during their first year in college, so that they would y

« be able  easily to meet formally and informally to discuss problems,

provide mutual support, and cont1nue to make plans to overcome personal

and 'external barriers to their pursuit of trad1t10nally male sc1ence vt
careers. . . .

1 ” 3

N - The two groups were to be compared at the start and end of .
their’ freshman years. Comparisans would be’ made 1n (1) career cholce,
(2) . aWareness of barrierg which have 1mpeded women's entry ihto tradi-
tionally" male professions, and (3) success, in personally remov1ng
_ barriets from entry into t%adltionally male science careers CN-2 ,
4 - expectatlon of personal career achlevement, independence of spouse, )
- and’ willingness.to assume responsﬁbillty) Using the same testing.
- ) procedures, the two groups will again be compared fivé and ten years - T
’ after the start of their freshfian year., | . ‘ . J ’
< An add1t10nal result of this pro%ect was expected to be’ the, o
development of an exportable package of 1nstruct10n:wh1ch could be )
L e used by other universities or by the high Schools’ to increase the

o science career aspirations, of thefir-women students. % . . |

. . - ooy . |
- » ’ A - ‘

.- “ i .
N M o~ .
. N - - - .
> . R

<0 _ Conclusions and Recommendations -

’ 0 A\ .
L0 ¢ . : . }

1
.. . .+ A The workshops were conducted as planned, and appeared to be |
' . successful in that more wemen in the expérimentdl group stated they .
o were planning tq pursue science~related careers than in the ,control . . 1
~ , group from the year before: (48.6 percent vs. 26.5 percent). Tnese - . '
results, however, cannot be considered conclusive because the second : ’
* comparison group, those who, were 1nv1ted to the workshop but who did
g -~ . ' not ajtend, alsp reported a similarly high preference for science ° -
.careers., @ additiOn, the respondents to the participant impact survey
reported the highest, proportlonachoosing science as a career and currently
taking a math or science’ course. Because the response to the workshops, :
" was ‘generally positive, and because no evidence of any negative effects -

.- o were found, the workshops.Were Judged to be probably Successful

-ERIC

M A 7o Providea by ERic
=
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v < Yo conclusions can be' reached abeut the "home study" course, J !
. . because of the small nymber completing it. However, the little data . -
o _available 'suggest that‘it is interesting and well prepared. The /\
“ evaluation t&am would like to see it utilized and assesswkd. The peer
‘ * support groups may, be more appropriate for upper class women and-
might meet with b r success if structured around a task, e.g., a S : .
tutorial pregfgram, a° E?eclal course, sin¢e these were not frequent .
©» or well attended.- =%

ey

\

*
h' - - N

4 ,l%;%_”_ — ‘ . 2}
‘e ‘ o The® particip%nﬁsmgudged the role models to be the most effectiVe

- Component of the workshops. The evaluation team feels that the project =« -
. director, & male, was also viéwed as a pos1tive ¥6le model in thdt he '
i is supportive of womens careers. s ' :

- . . -

R - The workshop materials and ‘home course of-studies are designed

R as a self explqration exercise and are complete ‘and in usable form. .

’ The materials have-a widespread applicability, for a wide range of a .

“ age groups, career preferences and for both sexes and could be used in N
‘ " . conjunctibn with a variety of, other materials. Consequently, the . .
A evaluation team feels that the. limited .distributioR should be expanded
' . 1into formal dissémination activities.
— - .
- ‘ Although the attitude 6f the parents toward'the workshop was | ' .o
n .~not evaluated 'directly, interviews with the partlcipants led the :
. - evaluation team ,to belleve that strategies includlng parents in the !
. career planning process may be very frultful and should be explored
e : further. - . °
. Although the emphasis on perceived barriers was dropped

‘ because of the reaction of the women, the perceived barriers were .

- recorded, When the’cbntro} group was asked to list the barriers, - A
the lack of educational’and employment opportunities in science was
the most frequertly mentioned. However, when ranking a list of
barriers, the difficulty of combining a science career with a family

. . was the most prominent. - . .

N . . y

.-

e
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- outcomes. Formative evaluation techniques, used throughout the proj- p

-school. ‘

_ethnic -grouping. . These maJor varlables were to be examined in rela-

- ¢ . ~ 4 -

. ' S ‘ : . ‘ .
. B. "Science-Oriented Career Development WOrkshops for High
School Girls" ,

- Policy Studies in Education, New York, New York- 10017°
(Grant originally madé to [nstitute ‘for Educational

Development)
. Project Director: Virginia S. Newton . .
N ‘Project Amount: $65,193 . S
- Educational Level: Secondary - g'
N . s 5

’
]

1
-,
NN

~

Proposed Project ) ‘ o ' ’ ot . .

¢

N

ﬁ!'a\mln this project a series of carger development workshops were
to be designed The workshops were to be developed to serve as a
model for use by schools as a whole package or as sgparate units for '
natural science, hathematics, or social science clastes. They were
to include two life;style workshops, threes career-cluster workshops
relatlng to three broad &reas of science, and one integrating work-
shop. Five of these would be pilot tested in the first semester of SRR
the 1974-75 school year in one school; all would be field tested in
the second semester in the first school and in a contrastlng second

‘

\ - *

Project personnel were)to include staff from Policy Studies
in Education and Catalyst, a nationzl nonproflt organization founded
to expand career opportunities for college-educated women. They were
to work with associates® from selected sthools. Female and male work- . .
shop speakers would ser¢e as role models. An advisory committee was .
to function as a resource concerning specific content for the 'career--
cluster workshops. o - , . o

S .

The girls who part1c1pate were to be compared with 31m1larly
selectéd nonparticipant groups with;60 persons in each group. They
were to be at or' above grade level and possessing the potential’ for .
entering scientific careers. Only women were to be included in the '
experimental groups, but men'and women were to be conta1ned 1n the «
control groups. Pre- and post-instruments would be used to assess .
initial levels and changes in' the direction of the predicted student =

A

ect, were to furnish information on the reactions of the student
participants, the school associates, ‘and the,workshop &peakers.

The major compariggn: the data analysis .were to involve . !
particlpant vs. comparison groups, grade 10 vs. grade 11; non- . N
c0educat10nal vs. coeddcational school settings; and socioeconomic/

tion to such variables .a@s career’ orientation knowledge of scientific

fields, college and career preferences, and sex-role stereotyping .
. The ‘project was expected to result in a full descr1pt10n of

Ehe model for use in other schools, a teacher!' $ guide, a compendium .

o,



%

J ' 3

- i

of resources, separate guides for the individual workshops,

careger guidance materials, and a videotape to illustrate the work- .

L

shop _process.

.
] ~ - v

° ]

Coﬁclusions and Recommendations.

i

- .

Although no firm conclusions - can be reached because of the
loss of a high ability sample, sevgral planned contrel groups and
the design of the internal evaluation dnstrument, it must be con-

- cluded that. bhis approach was probably not successful and should

.ot be replicated until it is modified. That is, the fifhal repdrt
noted that while educational “and occupational %aspirationd may have
increased the' range of nontraditional career choices, 1ncluding
science, that the part1c1pants were considering, "decreased. -

The role models were reported to be the most effective
component of the project. The project resulted in several in-
teresting observations about the nature of effective role models.
The participants reported that they were more influenced by the
‘role models they could identify with; the younger, college and

graduate students rather than the accomplished professionals. It

t

-

was talso reported that participant intéraction with the role models, .

in a small group, rather than formal presértatidn, was the' most
successful mode of conveying informatiom—It-wasalso observed
that the job which the roledmodel held was unimportant, her en-
thusiasm for her Job was_the crit1cal§component. ‘The younger
women were more interested«in whether it‘was possible to_combine
a career with a fgmlly and/r alternative life-styles than the'..
content of a particular job: - analiy, the-participants reported
a preference for an all-female environment. Therefore, we re-
commend utilizing a w1de/iange of role models in an 1nforma1,
all-female, small group setting.: -

fa

Thls

'roject documented the problems that may be en-

]

. [copntered in attempting 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 planning

RO .
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prior to 1mp1ementation.

-

oy

The materlals for the proJect are complete and could be
used independently or in conjunction with other materials.
dissemination of the materials has occurred.

-

-

- R

o

»

Little,
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c. "Development of Educatidnal Materials £0 Retruit -

Women Into Scientifid Careers N T .
: Queensborough Communrity College, Bayside, e
, - 'New Yqrk 11364 . ' ' :
‘. ' Project Director: Dinah;}.‘Moche, Department of . B
. ) ' ’ L " PhYSiCS . \o‘ . ' ¢
A Project Amount: $'70 129 ’ﬂa 5 .
Educational Level: Secondary 1d College . S VR

- - ~-l ‘ .

i . N T '.'b.’ A
.

PropoSed Prgjgct

[y

P [

-

. o
L]

Multimedia -packets (includin slidés;’written materials, .

* and an audio casszatte) were to be przpared pn five living women

* . .° .stientists, representing a range of agcs and diverse fields of -

’ . expertise. The packets were to concentrate on explaining the
résearch work the women are doing but would include a small. ad-e
dition of personal data. Each woman' was to be personally inter- .

' viewed by the Project Director. - .
PO R ~ * S e ' .
- A

. . For evaluation, five selected educators in different 3
educational positions would administer a questionnaire before
. and immediately aftggathe use of the packets to.measure their,
' impact on the’ cogni& and affective behavior of students re- R
garding careers 1n physical science. B L.
. . -\’_ . ° " i} S

. -

Conclusions and Récommendations e . ’

< . . N 2 P - 2 o . .

. . * The prOJé&t exceeded 1ts contractual agreements (six .. . O
interviews rather than five) in the allottéd time period. The

; packagé contained bibliographic materials of six outstanding

women sciéntists, not representing.a continuum of achievement, °
Different age<and ethpic groups, as well as life-styles are

« portrayed. The packét is transportable, convenient, inexpensive

> and of average technical, quality
. ) ,
‘ - i ' v s »
;o The effectiveness of the package in changing attitudes
‘cannot be assessed from the design &f the internal evaluation o S
Z . 'and the data analysis. Our 1mpression is that the length 1is R
‘not sufficient to alter existing career plans, However, the ’ T

. ¢ ’ packet would appear’ to be, easily combined with any - -other pro-
‘- " gram, and applicable to a wide range of age groups from gLnior

- . high to reentry groups. ) .
T - : Dissemination. activities'have‘been éucceszully 4 ) o
R . conducted, by the American Association of Physics Teachers and £’

the National Science Teachers Association.

A Y

h ) .

‘.

\‘l . ," . . -~ . .
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. paration of “Apcillary Materlials for, and Forma¥ .

» tive Evaluation of, g Film on] Women in Engineering .
Massaqhusetts Institute of Techhology

. Cambridge, Mdssachusetts 021B9 ,
Project Director: JohnsT. Fitch, Center for Advanced -

Engineering Study
-*  Project Amount: $35,919 .
.Educational Level: Secondary a

. K

>

d College ™Y

‘-

Proposea ProJect ;o

4
3

The Center for Advanced Engineer ng Study at MIT has
completed the first vérsion of a film ("Women in Engineering"),
which -is designed to motivate younk women in high school and the -
early years of collegé’to consider career in. engineering. Pro- "
ducéed in cinema verite 'style, it presents ngineering students
. and professional women engineers in school) at work, and at home.
.Showing these women in d1scuss1on>groups, in the classroom, and
on the Job it was'hoped,"’ ‘'would provide an upderstanding of en-

' gineering, dispel some of the myths and ster otypes surrounding
engineering, and, provide female role models. \ NSFsfunds were to
be used for the preparation of guidgs for students and educatgrs,
for a formative evaluation of the effectiveness of the film and.

the ‘ancillary materiais,.and for modifications of the materials <

based- on the f1ndings of the evaluation. o

* .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 be:. (1) t¥ ptovide feedback to the
filmmakers and writers that will facilitate and strengthen the
development of the proposed materials; -and (2)«to document the
effectiveness of the materials when used in a variety:of set-“x
tings. i

R ) .

A number of questions were posed to serve as.a frame- “
work for .the %valuation study

1. To what extent does partic1pation in the pro-
posed prOJect broaden students' understanding.

. . of the field of engineering--in terms of its
function in society and‘the°range of career ’ €
opportunities? ~ Lom s :

\2
t

. 2. What impact does ,the film, the ancillary
T materials, and related classroom discussions
. have on students' attitudes and.concerns both
toward engineering as a- career and toward the
‘ ) " role of professional wbmen engineers, in
. particular7

..
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.

+in engineering careers.

- ~

3. Do students develop a ,clearer understanding ,/“f
" of the skills and 1nterests needed to enter'~
the field? .
4. Are students better able to analyze their -
own abilities and interests in relation to
pursuing a career in ‘engineering as a result
of having participated’in this program? Do
.they demonstrate a clearer understanding of..
. how they might pursue their interests in this
. *field? e .

2,

K

data. Ipterviews with students and teachers. were to be con-
ducted using a semi-structured format and open—ended questions.
Classroom obServations were also planned. Data collected by
thése methods were to,be used to illuminate quantitative find-
ings gathered by means of written- questionnaires. The ques-

tienngirg;_;ere to be primarily multiple (forced) chojice in
format, although they would aliso include a number of ‘open-ended

* questions. 1In the first stage, trial versions of the film,

student leaflet and educator's handbook would be tested-locally
in a small sample of classrooms, (approx1mate1y five). During
this period the evaluation instruments were to Be d/beloped

and preteSted A questionnaire:was to be administered to
students in each of the.classtooms; several students in each

classroom and their teachers were to be 1ntErv1ewed and class- -

room observations would be made during the viewing and dis- -
cussion periods. &
\ N v i
usions and Recommendations : .
9 . ta . N \

The film and booklet offered concrete usable informa-

ssion.’ MID reported that . more students were” undecided

. To address these questions, MIT planned to employ several *
complementary clinical and survey techniques to gather.relevant

\

about the, field of engineering, and the requirements to enter

>

about icareers in engineering ‘after the fidm and class discussions -

than before and more students reported théy were not interested

sions cap be reached. The evidence seems to.indigate that while
the materials are good, they are-not sufficient in and of them-

4

The outcome, then, wids slightly positive.
'However, because of the evaluation design, no definitive conclu-

" selves to alter existing preferences. The materials did, however, .

increase the acctiracy of perceptions about the occupation and its

. requirements.

. L7
The materia1§ are probably.most appropriate for eleventh
_-graders and tenth graders of high ability, since more twelfth

4 L}
- s

e

N
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subjects
Since the im- . ot
iscussed, the film . .
te for career eduqatioq\classes, rather . ,
asses. The disseminatipg activities '
een extensive and fruitful, ~

than science of math &1
. conducted- by MIT have' b

Ce « The Yinal régort by MrT indicated tha
‘lcipants éxpressed a great deal of

- awith a family. .In fact,

-y > 1
t the %gmale part- . .

interest inAcombining a career
it" is interésting to note that a

Aamily was
. - N . . ; 1 ﬁé T '
°- ' >

Recogniz;ng[the extremely
to the internal project evaluation
that' development of
‘NSF would be ‘@specia

small amount 'of niohey allocated °
» the evaluation team feels

s

: re general interpretation
t questionnaire Iinking "before I saw
saw the film" likely confounded *the

of results, and the ‘po
.the film" and "after I
. Tresults.

»
- N .

- slon) provides 'a basiigonly for 4 mo

4
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"Increasing Women in the. Sciences Through an\Experi—
mental Mathematics Prpject" ’ ~
University of Missouri, Kansas City (UMkC)
'Principal Investigator. \pr. Carolyn MacDonald
Project Amount: ~$27,664
Edugational Level: * College
_Project No.: qg 11326

P
¢ -

. \aPtoposed,Project

2

" were to be selected for participation in a proJect deS1gned to

-Thirty freshman women entering UMKC in, the fall of 1974
increase, the number of women in the sciences by reinforcing tﬁ%ir

", mathematical skills. Students were to be selected for their
potential*abilitx,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. All,30 students¢

were to receive a specially designed mathematics course exclu31vely
for women, with individualized and group cbunseling, persdhal
assistance and tutoring, lectures, seminars, and field trips.
‘Cpmparisons/were to.be made between the seience-oriented and
nonscience-oriented women on measures of achievement and satis-
‘faction. Pre- and” pogt test measures of attitude were proposed

As a-measure of project. effectivenessethe performance 'of the -
participants would be cdmpared 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 changes during

1

.~——the—course of the year. As a measure of the effectiveness of the

special course content and format separated from™the effectiveness
ofthe teacher, a follow-up study was prop®sed of -students who were
enrolled during 1972-73 and 1973-74 in standard sectidns

taught by the instructor for the- eXperimentaIf_oqrseL R

.t
.

It was anticipated that the 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 fqr other college projects designed to encourage'
able young women to plan academic programs,in science areas. f

3

L - o
N .

.

Concluéions and Recommendations . -

-
~ -

Iherg were' several factors that were simultaneously ‘manic,
pulated with she experimental group that ‘complicate the analysis
of the contribution of any cone of these factors. Iire course was -
team taught to-all women, used a special text, provided tutoring

e
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sessiOns, had a smaller enrollmeﬁg& and dlfferent examinations '’
(content and format) than the control groups. .- The only -valid
[measure to report.ls the percentage of women*who elected addi- -
tional magh classes and went, on¢into calculus. ' Unfortunately
comparative information is not complete on this measure’ and the
institution woéuld not\releaSe grades in calculus. Hawever, froh
informal mechanisms it can be reported’ that the percentage of
women choosing subsequent math courses was higher than the
control group, and compared to previous years was significantly
higher than ejither men or women.in standard sections. “Ingf

the evaluators' part1c1pant 1mpact survey indicated. that more* .
" women had decided on a science career as a reésult of the coursg

@

than in any other og the, prngects.
judged to be probably effective. “Th& comparison of ‘the ifipact
of the course on sc1ence—or1ented‘ahd non-science-oriented-:
women went unregorted ‘and aggregatée reports on percentages

bf women in science careers did not] permit the examlnatlon of

Therefore, the project was -

0

.~ this phenomenon.

~

«

° ~

.

High on the list of attr1butes favored by the partlci—
* pants was the all- female ervironment (particularly forgthe

?

.

older woman) and the supportive nature of the envirdnm

t as

~

’

. d}fficult to .sort out ‘the most effectlve elements.

-permitted.by the-small.pupil to teacher ratio." Itals, however,
Obviously,
some of the factors that contributed to participant satisfactlon
cannot be used routinely in math glasses. It would be impractical ™
to have all classes of men or women students only and few =
schools can afford to cut.normal class size in half and ‘at the
same time assign two instructors and a tutor to,each class. -
However, the supportive, can-do, atmosphére can be€yeplicated
on an exten31ve basis at¥no cost to ‘the institutionms. ,Until

that time the lower teacher to student ratio and the speclal £

emphasis on helping women to reach their own-levels of com-
petence through elective all-female classes appears to be a - .

helpful situation. ) AR

.
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':y . Rosemont College, Rosemont, Pennsylvanla ) ot

[P

"-skills, the prOJect was not highly success ul 1f7measured by em-

: seeking employment, and four dec1ded not to sgek employment. . , LT .
.\Both employed women, however, have been _hight

.and’ placement act1v1ties were minlmal, taking enly about .two: . -

. . » , . s ™~

'F. "New 0pportun1tie§*fbr Womeri Chem@sts Recoverihg : ) N ;
. Lost Skills" . - _ X

- Project Director: _Suzanne, P. Varimbi i ’ -
Project Amount: $34 043 (Two vears) - -
Educational Level: Post-Baccalaureate . -

< e

Proposed Project ~ . .

4

The purpose of the proposed prOJect was. to’ (a) identlfy,
locate, and invite the participatioh of women college graduates )
of the years between 1959 and 1968 whose major subject was ) : : i
chemistry but who had not worked as chemists since 'their grad- . >
uation and would c\hsider full-time empioyment i¥ their knowledge
and skills could be brought up to date; (b) offer a,yéar of ‘intensive
contemporary laboratory work supplemented by adequate review and -~ '
updating in chemical pr1nc1ples in a lecture and seminar. setting;
(c) provide a working internshlp in an individual laboratory; and
(d) offer career guidance and placement with suitable employers ,
upon suecessful completion of the tra1n1qg N\ . ’ ,

The project was to be evaluated .in te s of (a) the >
participant s satisfaction with the training pr gram, (b) the
success of, the program in placing participants with chemlcal
industrles, and (c) the satisfaction of: employerSzwith the part-
icipant s training as demonstrated by her performance after a .
period of employment. The projec Was funded by NSF for L 7

$7, 400 of which came ‘from’ 1ndustry in the form of coﬁfultant L . .
servicesand’ v131t1ng lecturers.. . A .

\
o « ".0 e
- b4 N

Conclusiohs and Recommendatlons s
1

Although this type of program is ecessary to update . ,
ployed participants. Of the 11 women compdéting tHe course\ - <L
over the twd year period, only two currentl havefuITNtlme em-

compllmented by
their employers, and §osemont is continuing th program. : TR

The women - partlclpants reported that th paid internships . .
were valuable, as was the Supportive, all-female\ davironment. The . .
seminar -Sessions were more important when-conducted-as help * '
sessions .than as the.information sessions. “The catéer" guidance * ’ ’

-

hours.” . e - . .
. * . s . -

.. . .
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rate is high and 11ke1y employers are laying off workers.

_intensive use of workshops, 'seminars, T

Ll

- ( . “

* . ’ b . 33

ESRE

One modification is
ndt funding this type of project ifi-an area where the, unemployment .
The )
project can résult dn dual probleps of (1) dlsapp01ntment to "
candjdates and (2) backlash amorf other workers. A job market LY
analysis should probably precede the initiatjion of ‘projects )
where ‘there ig expectation for immediate employment. Secondly, .
it may “be advisgble to concentrate on underemployed women and ,
provide «them with stipends. . These could be in. the form of L ) .
either on—the—Job experiences, such as the program the .Food and \ - .
Drug Adminlstratlon is conducting as part: of their affirmative:
action program, or attempting to recruit women with\bachelors e
degrees in sc¢ience currently 'employed in clerical .or\sales jobs ' ~ %ﬁ
to this type of 'program.. Finally, we are-convinced ‘that these - .. - .
woimen need additional psychological assistance._to sueceesfﬁlly ] .
make the transition to*emplojmentz.and we recommend comp] mentary
to assist these women 0
in examining and overcoming the obstatles 3nd problems related g
to employment. T v oot .

¥
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The evaluation téam recommends the exploration of several ' ot
‘modifications that might increase the number of employed parti- '
‘cipants at the termination of the project.




. * G. )"Recruiting Women to Engineering CaceeyrsY o
) University of Oklahoma, Norman, Oklahoma 73069
N .Projett Amount: $10 912% )
. - " Project Director: " R.” Leon,Leonard; School of Aerospace, .

, 1 Mechanical, and Nuclear Engineering
o Educational Level: Secondary’Qchool .

-

-

. Proposed Prqiept . . = 1§‘, o -

4 . , . .

Ef The project was proposed to test the hypothesis that even ,

K . * a brfef (one-week long) experience at engineering.schpol for high ¢
s school women would provide more information and st1mu1ate more ’
I interest in an engineering career than a more "traditional deluge- "
{: ' -mailing.” The residential seven-day program was designed to present

i - 50 young high school women with an. understanding of what they might
+ do as pract1c1ng;eng1neers and as engineering students. “The pro-—
gram planned to inclide presentations by practié¢ing women engi-
néars, discussions, tours, and experimental demonstrations by the
. various academic departments of the College of Englneerlng, as

. well as participation in a "hands-on" englneerlng project, There

was no cost to the participants other than a '$15 appllcation fee

and the expense of trangportation to dnd from Normana~

. The ,participants were g be selected from those who had
completed at least th81R .sophomore year in high school and who
had ddverse geographical’ and socioeconomic bacKgrounds (in order
to both attract a cross section.of women into engineering and to

- test the generallzab111ty of the results of thejplanned.ititer-

- vention).” Media publicity and a follow-up program were expected
to aid in spreading the influence of the program. The accompanying -
recruiting effort was expected to serve’as a focus of interest for,

. the womer Currently enrolled “in engineering at .the University. By
serving in the recruitment and follow-up, amd a's project leaders
during the residential program itself; it avas theorized that their

. own interest and-enthusiasm would be strengthened »No methpds for ..

. evaluating the extent to which this re}nforcement ocpurred were; n

ro osed . . .
p p‘ \A-p R 1= lad

.. .

Evaluation measures were proposed for thé partxé

ants , . -

. and for a control group composed of girls who applied fop' but 4
did not attend the program. Questionnaires were to be Used*to
estimate the impact of the’program on career choicés as well ag® T
on attitudés toward and knGVIedge about .engineering. The evalua-
tion was also expected to fleasure the\attitudes andﬁknowiedgé of
eadhers and parents. , ] . . e " =
s *» N . K -

i . . “ . .
* *Plus matched funds from Shell 0il Company.,

" ' °® - . P

—— -
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ot oF the appropriate cbllege preparation classes.
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Conclusdons and Recommendationss ' - Y

tAs an alternative toudeluée mailing or high school-career
day talks, the Week long seminar was probably effective in pro- - - .
viding information and encouragement to the young.women involved,
. Sincé ,a greater number af the*exp imental’ group reported planning
an engineering career than in thefcontrol group. o

. Od L4 ' -~ 7

.o The feésuitment,
For one. thing, minority part patlon, although proposed did
not materialize,and the participants were excluslyely white ' B
* middle class. Although the high ability and highly motivated ooy
' ‘youngsters arxe more easily identified from within thlS'group, '
no: efforts were observed to broaden this.participation... :
] . 4 /
'oa The $15 application fee, certainly modest enough - for - )
" a week long residential program, may have been a problem since'

it wgs not at all clear that Aall appllcants would be, accepted. .~ ."

A $5 processing . fee to ensuré genuine interest plus a $10 ‘regis-+
tration, ﬁee, or -simply the promise .of returning the $15 to um-
successful applicants may have been more(gatisfactory £s ob-
served by one participant, the routine inclusion of freshmen: .
apd -sophomores would ensure tore opportunities for selection ¢
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From the responses. to the lectures and to the ﬁands-on

fprojects, it seems clear that succeedjng seminars should minimize- . -
the former and continue to strengthep the Jlatter« -Of particular =~ .- R
interest is the observation that most of the partlcipants ‘ap—~ ' s
preciated the career informatlon prov1ded as*heing the maJor s )
strength of the prograg, even though they énjoyed other more ,
. unique aspects of their experlenée. We ‘recommend special- attention
té control grouplprocedurES in progects designed to provide an’ .

» informational base for future programs. That is, many of the

. projects share O0U's .difficulty in obtaining an adequate com- ° ’ -

parison group; consequently, no definite conclus1ons can be’
reached. We would encourage an empha31s on evaluation‘rather

than, implementatlon in these R&D proJects, e.g., the appro—‘ . .
o priate controls should be retained even if it reduces the fiumber et
actually participating in the treatment. s >N - .
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H. "Research Introduction to a Stientific Education'" -
Gouchér College, Townson, Maryland~ 21204 .
Project Amount: $69,581 . i

~Project Director: Barbara Long, Department of Psychology
"+ Equcational Level: Secondary
" Proposed Project . o coe ) -

¥

Project RISE tested the hypothesis that women, high school

. students who are involved in mean1ngful college ‘level sc1entif1c

"College.

"... problem~solving activity will develop greater interest in and

more favorable attitudes toward. scientific careers than their
classmates who- do not have such an.experierce. This hypothesis
was derived from research and thedry. in social psychology which ,
indicates'that participation, role-pldying,-and public commit-
ment are effective-agents of attitude change. Social facili-
tation, soéial relnforcement, and “identification” witﬂ attractive
and powerful models are believed to be the social ‘processes#that
operate in, the experlmental treatment in order to promote changes
in the experlmental subjects. . :

x
‘.

- }
Subjects were to be selected at random among, those female
high school juniors.who scored at or above the :75th percentile-

in grade level standardized‘achlevement tests on the basis of o

national norms and were to be assigned at random to three groups,

ea¢h of about 60 subjects. . The experimental group and two control
gr0ups were to be tested initially with four different instruments.
The experimental gfoup'was ‘then to undergo the eXperlmental treat-
ment, which was to con31st of a free four-credit course at Goucher

duction to sc1entif1c tresearch, and was to involve the student in

‘dég%gniné, carry:ng out, and evaluating an independent research

proJect. \ e ‘ ’ . ",
~ Atjthe end of the course, the, experlmental group and both
control groups were to be tested with the same 1nstruments used as .
in the initial tesfing It was expected that t xperimental
and first control group would not différ in the inftial testing,
but that in the final testing the expérimental®group would be ! ‘
higher in interest in and-attitude toward scientific careers .
than-it was in the initial testing, and higlier than either, control
group in ¢the final testing, .The change in the experimental group
from {nitfal to final testing was also expected to be significantly
greater -than the change for the first controi group: A longi-
tudinal follow-up consisting of a questionnaire about career plans
was expected to be carried out in the spring of 1978

The course was designed to be an-interdisciplinary intro-

.
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Conclusions and Recommendations . .
- ~ . e . -~ ’ .
: + Because of the significant, although perhaps témporary,
resulting decrease of interest in science, it is recommended that -
> 7 this format not be reused unless alterations are mage. The "hasic-
; research" format might be used more effectively with higher, abils
ity or college ‘age women. This recommendation, glven in the ' . ~
Goucher report, is in paxnt due to the fact that Yheréywas & posi-,
tive correlation shown between-the grades in the course and their . .
- ratings of the project. Further, bath comments from the partici-
pants reported in the project _report and interviews with the DRI .
e . team, some of the young women failed to grasp the concept of s e
' research; and the york appeared £8 be beyond their ability.
- , ) ‘A more flexible and concentrated schedule might be used. . N
The fipal report noted that ‘the one week interval period .appeared
too long to keep sustained interest on'the part of the young women.
. The two.hour period did not allow sufficient work to be.done by .
. the” instructor and teaching assistants. For example, in the .
» biology .experiments, recordings on the crabs had' to be made every
day. Consequently, the students could not partluipate in all
phases. of the research. . s
Highly motivated students might be used exclusively. ) .
Although mpst of the students were somowhat.lntérested in sc1ence,
there'was some indication that the studeénts were encouraged by
their parents to, attend because it offered -four college credit -
. units for free. Consequently, botb the ‘girls and the parents in
the upper .middle class community saw the program as a practlcal
matter. In some circumstances, incentives, when they Serve to N .
. draw inapproprlate populatlons, may not be adv1sab1e.'

-

.

»

The project might Jbe more effegtive if the students had’

g gottén to know each other. As fdr as the ‘evaluators could as- ° e
Tt 3 certain, few of the women made friends with each other during the .
« . project. For those interested in-pursuing science &s a career, . -
| friendship with other-women may-provide some peer support during -
, . .work for atypicad%*.goals. " A .
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1. "Medsuring afd Improv1ng Awareness and’ Attitudes of

_ Girls Tomard Engineering" . .
Michigan Technological University, Houghton, Michigan
Project Amount:- $26,000 ) 49931 .
,Project Directors Clyde E. Work, ‘College of Engiﬁeering '

+

, H .
> ) M A

¢

Proposed Project
The’ purpose dbf the pProject was to explore the level of =}

‘knowledge and attitudes of eighth grade girls regarding éngi- =~ - .

neering. Specifically, the project was 1ntended to*answer the o

following questions: (lZ:What level' of awareness do eighth grade

girls, their parents, teachers and counselors have about the job

of an engineer, placement opportunities for an eng1neer,_and op-

portunities for women in EnglneerlngV ¢2) What attitudes do

eighth grade girls, their ‘parents, ‘-teachers, and counselors ex—

hibit toward engineering, and women in engineering? (3) What

effect will contagts with women engineers, information about

engineering and experiences with engineering-related actlvities

have on the awareness of and attitude toward engineering of )

eighth grade girls from various types of schools? (4) Which ..

method(s) of introducing: information ‘about engineering is (are)

most cost-effective in “improving the -awareness and att1tude of

_eighth grade girls toward eng1neering7 . . 3 E .
* The project was to involve eighth grade girls from three

different Michigan schools: one in the sparsely settled Uppér

Peninsula and one each from.the suburbs and inner city of a large

. metropolitan.area. The eighth grade girls in each-high school

were to be divided into five groups of |equal size on a random °

basis. Ohe group was to receive (1) lectures about engineering,

(2) discussion with womén engineers, 3) audiovisual, and (4) printed
informatlon about engineerlng; a secondxgroup was to (1) perform
"hands-on" eng1neer1ng—related projects under the guidance ‘of

women engineers, and 42) to receive prlnted materials about eng-
ineering; a third group was to receive prlnted informatioen about .Y
engineer1ng without speakers or prOJects, a fourth-group was to ’

be contacted only through printed Information provided to their
parents; and a fifth group (controls) was not to be glven any -

special informatlon at all during the experiment. . .

. The cﬂ%nges in awareness armnd attltudes of these g1rls w1th g
respect to engineering were to be used to measure "the influence
and cost-effectivenessg of différent information dissemination
methods. The awareness and artitudes ‘of parents, teachers, and .
counselors were to be surveyed using questions similar go those
asked ‘the girls but appropriately worded for’%heir respectide g *

roles., - v
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Conclusions and Ré&comnendations

; It was very difficult™qQ assess the outcome because of
-the nature, formating ‘and analys_s of the data_ﬂ_EQEQYer, it
seems to be a fair conc1u31on that none of the treatments had a
significant effect on career chbice. Several interesting trends
were noted. F1rse,\the treatmént seemed to have positively .
affected girls already interested/knowledgeable ‘about engineering,
.and to have negatiVely affected -the others. Consequently, we
recommend°concentrat1ng on those women already interested in-

‘ the' field.' The mailing did:hot produce any significant
effedts, although a .slight effect of the hands-on’ projects and

“ssrole model presentations may have been present. This trend may
suggest atilizing long periods of contact;apdfof’more_inten31ve
treatments. T ‘

The project was well conceived and extremely amb1t10us
and could have provided a great deal of 1nformation about effec-
tive treatments.. However, the funding was “prgbably not adequate
for successful implémentation. Difficulties were again encoun-
tered in attempting to work in the public school- system that may
have mitigated the possibility of decisive findirgs, but the

* evaluation instrumeant-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.
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(/ J. “"Workshop for Guidance Personnel: 'Englﬁeeriéé and . .

“ Science Career Opportunities for Women" - ' ‘
R Michigan Technological Unlversity, Houghton, Mlchigan AR
. Project .Amount: $31,500 49931
R/ ’ sProject Director: Clyde E. Work, College of . .
) } - Engineering . :
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S Proposed -Project ’ °

‘A‘;’ ) e s ) \ v

: # , three. questions.
x //, e | 2 P .
2, 41 e - P 1. Can the awareness and attitudes of counselors

- .

(304 .

- {f‘ =% ' mathematics toward scientific and techn1ca1 < “

) R « treatment?- I .o : .
v N . PEEEEN
v +

\ . 2, How’ much- 1mprovement in awareness and attitude o
f'A; . . “can be achieved in a short perlod of time? : . {
K N ’ 3. What changes in behav1or will result from the

P4 anticipated changes in awareness and .attitude? R

< . - , The mechaniSm that was to be employed was a two—week work~ -
- . shop. Thirty—s1x participants were to be selected to form six

LT 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 - ' 2

males and-females.was to be based on the proportions in ‘the . .
counselqr-and teacher populatlons of Michdgan. Participants were

to be chosen from schools within .about 500 miles of the worksHop \

site to minimize tfansportation costs. )

. . - j . . . .

-0 . : . The program was to consist of, about seven halfhdays of

presentations by outside resource people and discussion of the PR

fields théy describe and information they ‘present,’ five half-days : .

of field trips, five half-days.of group project work, and three

. haif-days of planning ahd project presentation and evaluatlon. .

. " 4 In the project phase of the workshop, each group was to ‘choose

R - an approach to follow in presenting information. to. students in . .

-~ . grades 7 through 12; ®o critmcally evaluate existing materlals,' o
Sz to recomménd changes and develop or revise some maferials; and ’

B decide on‘a strategy for using the materials Y

DR
. 4

R ‘ TQ measure changes in awareness and attitudes of workshop
e participants an evaluation instrumerit was to be administered at _ '
the time of application to attend the workshop and again at, the ’

. X . * y
€

- . oA - -~

The objective ﬁﬁffha,pEOJect was to examine. the followlng .o .

§§§§¥§§$ﬁi and secondary school teachers of science and 5 Vo . .

7,
Z,
AEEEANES k;w: careers for women be improved by conscious ' . ,
~ 4 .
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"end of the workshop.

v
1
i

Changes in behavior were to be identified

by use of a second; less formal jnstrument to be devefloped by the
partiicipants themselves during the wotkshop., 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 gu1dance changed in the
year after the workshop as compared w1th the year preceding it.-

~
~ ° " 4
‘.
* . . L3

Conclusions and Recommendations s

>

The approach of workshops fqr teachers and counselors
appears to have been successful and should be replicated.: The
evaluation team feels that the leverage and ripple effects in-

.dicated by the diverse and extensive efforts on the part of the-

participants in the community the.following year may make it -

an éffective mechanlsm to encourage women to choose science-re-
lated careers. Smnce some of the people incorporated the work-
shops with ther¥’vacations, cost-shar1ng arrangements between .
the un1versxty and the partleipants m1ght be investigated. This
would alsoysét up/ a mechanism whereby ‘the uniyersity hosting

the workshop would benefit. Consequently, it may improve the
chances~“for contfnuation without additional federal funds.

§§$ It may-be possible to convey the same information in
a Bhorter period of time, if necessary, and it may be more cost— -
effective to convey this kind of informatlon to all school per-

so 1 on the ‘job. 3 2o -

- Some of the group projects generated at the workshops-
proposed means of sharing.this information with parents through
PTA program&, etc., as well as the young people. -We feel: .
these apprqaches deserve explorationm, 2.3., the workshops currently
designed for the young women could also ‘be presented at parent/

teacher functlons. . i e °
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K. YPromoting' the .Exploration of Personally Relevant Career

Options in Science and Technology i .

N

“The American College Testing Program . S
Project Amount: $49,794 i ' o
Project Director: Dale J. Prediger -

- 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 primary objectives GEre to évaluate
the effectiveness of replicable procedures for st1mu1ating the

" exploration of, preference for, and planning toward, science/

technology careers on the part of girls possessing personal
characteristids assumed to be compatlble with such careers.

The secondary objectives were to identify the perceived barriers,,
the information meeds, ard facilitating factors related to the
consideration of careers in science, as identified by girls with
high potential for.such careers. ‘The project proposed two dis-
tinct studies: one for ninth grade girls and another for twelfth
grade girls. ° . i n :

In ‘the ninth grade ,stugf a sample ° 60 academically
capable’ girls in three higﬁ schools were to be stratified accord-
ing to occupational preferencé and educational aspiration, and
thén randomly 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 expressed
interests. A second stage treatment was to include gréup dis-
cussions of career plapning aid and procedures. ’
N -
In the twe}fth grade ‘study 1 000 girls not plannlng
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 1075. All
subjectg were to receive score reports includlng a section relating

“ their career interests to college majors and job families, and

booklets ﬁn educational and vocational planning. Five hundred

experimen al 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 exploration of

.such careers by prov1d1ng related ca\fer-informationJ

The praject was expected to provide statistically evaluated
and generalizable evidence c01cern1ng the effectiveness of ‘a
- :

K .
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regarding the nonsex restrictive
In sum, while such interventions may be good, they are not enough .

, , 29
;/ S
. .
qonsex restrictive interest inventory, and other 1ntervent10ns - )
for $timulating girls' exproratlon of science,careets. Outcome
x&asures would includé amount .of subsequent career exploration,. )
) change; in ¢areer preferences and plans,’and enrollment in ° . .
. .
- . ' »
°scieane yelated courses. .\y, K .
L \
...Conclusions and Recommendations . : -~ , ' .

. - M
} .

. . {
‘This study indicated bdhat mailed material, in the absence  «

of other interventions, is not sufficient to change the career - .

-preferences of high school senlorgg The ‘'same must be .concluded R -
nVentory and class d1scuSS1ons.

to counteract existing beliefs and mores. Therefore, the ‘evalua-
tion team feels they may bedt be used in conmjunction with more
intensive- 1nterventrons, or with women .already express1ng a pre-
.ference £0r a science-related career. .

» L%
»

Because of the design and analysis, the outcomes of this '~
- experiment were conclusive and were reported with standard
terminology. Since ‘conclusive outcomes were the exceptlon rather
than'the rule inm this set of experiments, the question is raised
regarding the relative efficiency of funding researchers with a

‘background in experimental des1gn rather than persons in other h
disclplines. v . R s
A - T . .

Because of the interesting differences rgported by ACT --
perceived barriers between the ninth and twelfth grade girls,
we recommend a study of the perceived barriers at thegtime they are
perceived rather than in "higtorical retrospect. The materials
used in this proJect were excellent and should be replicated . :
where possible. The Assessment of Career Development appears’ to . ‘
be a good’ vocational 1nterest test and we would recommend its )
‘usage in other proJects. The booklet Women 1n Science and
Technology: Careers for Today and Tomorrow is a _well prepared
document that could be incorpcrated into a w1de variety of other
‘career educatlon programs. . ’

.
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L. ”Increasingﬁwbmcn in Science Through Reshaping Role- * .
Perception' L
Mary Baldwin College, Staunton, Virginia 24401 ; ;

Project Amount: $99,681.98. v .. ;
. Project Director: Donald D. Thompson, Department of )
. R . Psychqlogy‘ g\ Py
Educational Level:. +/College ~ . .

*

v » ‘®
¢ J) ‘ - * «. - T
Proposed/ Project: - ’ )
. &Mary Baldwin College--in cooperation wiuh.Hollins_éollege,
Randolph-Macon Woman's College, and Sweet Bria; College--will '

conduct an experimentalwpfoject designed to determine whether more
collegé womén will choose careers in séiencg if their role per-
ceptians are reshaped. Based on surveys at these women's colleges
and 6n currént‘literature, hypotheseg have been made that more
college women will choose careers in science if there are women
role models for them to emulate; if informatjorn, about career
options is made available to them through improved counseling;

and if they can be assisted in developing self-donfidence as

women scientists through experiential learning. : .

. The modes of attack for the problem will be a program-for- .-
,students consisting of counseling by a person trained in évalua-
tion (Mary Baldwin College); seminars featuring successful women
scientists (Hollins College and Mary Baldwin College); exposure
to a videotaped package on science careers (Hollins College, . Mary:
Baldwin College, and Randolph-Macon Woman's College);‘ and a variety

. of internships in scientific careers (all four colleges). ‘Evalua- -

tion will be made by analyzing the results of tests bn attitudes
toward science and scientific careers given befare and after the
project at the four colleges, and by cross comparisons of all ‘four
colleges.

[
)

The resulte of~“his project should be useful to the whale-
educational community and in particular to_ liberal arts colleges
that may wish to start similar programs. . , )

’ .

Conclusions .and Recommendations

.

b

-

.

The prdfect is not./yet complete.,
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. : CHAPTER 111 ' T .
A PROGRAM OBSERVATIONS AND, COMPARATIVE ANALYSIS — © ™\ ° 1

. 0

® - N . ) T
Although aimed at science-related careers, mny of the recom-
mendations of this report, especially at the primary and secorfdary ..” . - v
.. school levels, apply equally to all nontraditional }obs, especially . : ’
those that are h1ghly~tec2?1cal' Therefore, the authors feel that ’
the same recommendat jons*may apply to many interventions designed’ to
+ increase the awareness of women regarding employment alternatives and _

options and to 1ncrease their part1c1pation in many nontraditiohal
careers.

L

’
. R . ‘
. ' . .. ‘
v , . ¢
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The projects described in this report were aimed, in general ! ¢

at motivating and reinfor01ng decisions to enter professional carders - - +

in science, for' preparing effectively for those careers, and for_ ' -
removing barriers to the attainment of those aspirations. All of : A
the scientific and -engineering p031tions described in the materials .

developed by these projects required at least a college degree, and |

most required advanced degrees including a doctorate. On the whole,
those women ceiving doctorates in science-related fields are - -
productively and continuously employed, and salary differentials .
.\ between men ‘and women is less than men and women with less education. .
That' is, it appears that a Ph.D. may be 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 desirable ‘to increase the
’ proportion of women in.this category. Sinte the rpcommendations may.
*  only apply to a small number of women, they are treated independently e
in this report, The recommendations incorporate\the ‘evaluators' b T
observations, derived from a comparative analysis of the projects, ’ T
& and should be considered as hypotheses to be tested sipce definitive
.conclusions: could not be made from the present projects. ‘ o
. ) 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 teinforcement programs for these people,, theére is no evidence
that the need is not greater 'among low motivation, low: self-esteem T
groups. suming these groups are larger, it isliosgible that the
potential(output would be greater even though the "Success rate” i
-may be lower. . . -

N L]
. « . N a . N
-

. Moreover,,the consequenceé‘of adequate sciencesand mathematics
background and awarehess -of broad cdreer optlons may have widespread
impact on women in the society. ~For example, comprehen31on of mathe-
‘matic and spientific principles may serve to :demystify a “technologi-
cal environn and decrease a sense of helplessness and lack’ of
‘self-confidence Further, ‘the acceptance oﬁ nontraditional career
options, even for those not choosing to pursue themﬂ may ¢ ~;eﬁte a more
snpportive environment for those who do choose them. .
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+Finally,s a number of nontraditional nonprofessional science-
_related bs exist whrcﬁ for many WQPLH, would represent both economic -
'ang socia b°n°*1 a: electronics-, video-, sound- or flight-technicians, '
A Yy uter operators highly skilled labor, etc. These are jobs that
. ezpire science-oriénted’ preparation and contribute to the emerging
‘ role of women as productive partners in prov1ding highly specialized \
A - . support skills in a technological society. Although these positions . .
. ~ -do pot usually require tollege degrees or the same high degree of aca- .
demic learning aQility, \hey do require early exposure and Gommitment,
continped encouragement, and special training. They represent improved
earnings and more respected\skills than many traditionally female jobs.
For these reasons it may be\3<st as desirable to ‘increase the

.

number of”women participating\in these careers. Recommendations con-. 12

. cerning career education progrags are given separately in ‘this report.
— ’ . hl . - \ - » Fd
™ ‘Reentry is a critical aree‘for increasing the participation

w7 in science-related occupations, e.g., many more women are qualified .
’ " for these occupatiqps ggan are currently employed in them. For exam- )

- - ple, the Scientific Manpower CommiSSion reports that women.earned 7 ‘
about 35 percent of the bachelor's de grees in mathematits between 1948

¢ “and 1973, 25 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 decreases.
Approximately 87 percent of the Ph.D. recipients in math are emploved
but only about 28 percent of th master's degree recipients«and about -
31 percent of the bachelor’'s r ipients 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 because a greater percentage of them are continuously IO

employed.” coe . :

\l!

Clearly, underutilization of £emales in the econmomic sector
is a widespread problem. In fact, in View of- the pool 6f qualified
women, it may be more imperative to address the reasons\issultlng in
their 'underutilization and to develop remedial interventions than to
encourage more women to prepare themselves. for these careers. Con-

T sequently, reentry programs, degdigned to meet the specialized educa=
P tional. and emotional needs\of all women, professional or nct, are

discussed in a separate section. . .
¢ pare ~ ¢ \ °
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A. Professional Careers—-Observations -From the Projects

[y

Among the objectives of this contract was the examination of
the results occurring acroés proiects in order to isolate observable
patterns by the type of intervemtion, types of materials, age groups
and- other Variableetfhat might have relevance in the implementation

’ ef sipilar proJects. T™his analysis may be called program strategy
analysis or comparative analysis. .

\\Q Unfortunately, none of the projects proved to be_effective as

judg by rigorous statistical methods, either because of the problems
in design, control group implementation, and outcome measures, Or
because the treatment actually had no effect. Therefore, the evaluation
. team e) ployed a, preponderance of evidence" criteria for judging the
eff iverness of a prqject. :‘That is, some combination of the statis-
tical results, qther 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, even if "'success" was indicated, no causal

. reason for the success could be determined. Consequently, commonalities
between the more successful and less successful projects were explored.
Because of the experlmental limitations on the conclusions, these
observations should be treated as hypotheses to be tested, and nof as
recommendations. . . ) K . )

- by

Even when statisticallyt significant results were obtained by

_ .the experiments, 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 evaluation instrument, but only a few items were significant.
Further, whén a fariety of outcome measuxes were-used, some of’ the
‘significant outcomes may, have been interesting and/o® beneficial,
but not directly relevant to encouraging women:to choosé® ience-related
reers. - A third difficulty was when different "control"%éroups
indieated different results, such%as with, the University of Kansas
study. A fourth difficulty was tHe pgobable Hawthorne effect, where ®
tHe novelty of the 1nterventlon may have skewed the results. On' the
other hand, multiple year projects (University of Oklahoma) weré diffi~-
gult to analyze because the effects may have been qumulative and not
directly related to the segmént that NSF sponsored. .

Therefore, th:>and1cators used to estimate effectiveness,

4

were at best, only global measures, Jfrequently not’ conceived of as

part of .the experimental.design. Consequently, the reason for the
outcome, ‘could not be-conclusively determined. For example, the Special
math course at UMKC appeared to be effective .in encouraging, women to
take subsequent math ‘courses. However, the comparison group were
those taking math courses the year before, and those taking a dif-
ferent math course the same year: Therefore, the interest in
mathematiés might be attributed to any of the following (1) the

’
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P 1ists the products of éach of the projects), -and their potential

: :j’ ) L “ :\t . i ¢ . ' S K ~T e )
s - , — " s , s -
- - ;e v
-~ e T o e 34 -
. ‘ . . .' t && - A o = ) 4’%
. - . . B b1
- b : . - o0 . . . B . N ?@. ,;,,-" . ’Jj\.’}.
. actual curriculum, (2) the method of instruction, (3) the’ addi— R,
tional tutorial help, (4) the all—Iemale classes,. (5) the,influehce ’
-.of .the .Instructors,s (6) the "Hawthorne" effect, and (7) the'dif- ,f'l,
ferenEes in the population that would sign up for the- course. i_
N . b P AU e 7, .-
S-R?w» The projects are described in three\tables. Table 1 breaksl

participants, ‘the types of tréatment, and whether the treatment waSn "L
vailable,at different, intervals (spaced), or.given all at one time -
(massed) Finally, ghe outcome of the expériment is glven. Table/z

#

applicability, and Table 3 contains a rough estimate of the Aost’ ! 3
] .

..« tolreuse that particular intervention and a subjective assessment/

R

‘}*g;ﬂi\f~‘ Some of d.e commonalities,we observed ‘and areas where e

~of its effectiVeness. e e B 3- . o a .
P ) . =T L - ’ WL M’." '},*_

PR . The subjective a§sessment regarding the effectiveness -

. -reported ip thr@e categories: prebably effective, no effect, and ‘.'
possibly a negative effect. . R . .

»
—

¥

The special math course offered by the University of s
Missouri at Kansas City (UMKC), the workshop .offered by the |
‘University of Oklahgma and the workshop offered by Michigan Tech
for counselors and ‘téachers.and the workshops at the University
o£ Kansas appear to, represent the most wiable strdtegies..’ UMKC™
A reported a much greater percentage of women taking,subsequent.math . )
courses,' although no true control group was available for statis- © .

T tical comparisOn. Simidarly, the University of Oklahoma workshop

N -

f - 2 down the' 11 projects’ by the age of the participants, the. sex of the;. -

reported 'a higher percentage of women. reporting ‘that they wdould o

. choose an enginéering major than a noncOmparable control group.-
- The participants in the University of Kansas workshliops reported
more science majors than the yeéar. before, but’ about the same as~the
.control group. composed of~individuals who here invited to the work-
shop but did pot attend. ‘The counselors/teachers workshop, sponSored
by Michigan Tech, reported a consistent, bug.slight, increase in” :
i, awareness of engineering as a career _for women; 'and reported increased‘ N
" activities regarding ‘these careers on a.form that the participarnts -

.-

devised., Consequently, the commonalities ‘between these programs s
that may have been successful are diScussed. . "{ ‘ - -
N e * L s . - - P ~le N ‘9
- »"‘\.‘ e - el .

. The ACT . nonsex restrictive vocational*inventory, the MIT
film,,the Michigan Tech program for students, Queensborough 5
cassettes and ‘slides, and Rosemont'’ s program .to update skills
repo:ted havipg little effect whgn ‘used as the primary’intervention. .
oRosemont was included in this category because.at the tine of the- '

- e

Cem Lt

. reportf only two of the eleven participants. fiad Bbtaiped jobs . .+ %

. ..and" this appéared to be about average for women making some active
s effort to get them. Goucher and Policy Studies indicatdd that
their project might have'had*a negative effect on the: participants.
.'ACommonalities between these projects are discussed...' .

- . - .
. - - -
»

.‘-,'

recOmmended further investigation are as_ folluws..

-
N
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T "4 ~ . TABLEL - .
e % PROJECT DESCREPTIONS .
.- Zoo . ‘ O o e L ] .
. " o Sex/: ' Contact . :
Grade Sample , Intervention Time : ~  Results °
S Mich#gan Tech 8th « F PresenﬂatiOn by role 4 hrs. - No significant results. e
. MR "' models of prepara- . ) :
e e 2 tion, job content . . - % .
T i . and lifestyle in ' 7
) . . . , e_r}ginegring. - “ % -
- _ . . . ) - ’ v’ K . °
4 i 8th F Demonstration 43, hrs. . \/ ‘No sigpificant results.
L . . projects. . . @ ; . }f . - .
U 8th - P ‘Mailed printed 1 hr. * No significant results.
Y . ( matter. - . S ¥ :
- - L . -~ ) » V-
g -ACT - 9th ‘F Biven non-sex 2 hrs. ° More career exploration,
. A ~ ' pi:%s’ed career . dncreased congruence
.. inventory, dis- between aptitude and.
., , ’ <, ° ' cussion groups, and ‘ . . . aspirations. -
’ printed matter. o . t ~ .
Ry ’ 3 - - * . ‘A - . * .
L Policy Studies - 10th, °F - Workshops in school ' 1R hrs. , No significant results-—-
ol . S "1lth  * *on lifestyle .and L = slight trend toward dis-
. L A ; N ‘career clustérs, . ‘ interest in science.
P Py N s ; g o . 5 = - ‘ - .
Ka S MIT TS, 10th, M,F Film .and ‘booklet: 1 hr, - - More in experimental
£l IR .11th, .. . group undecided about
) ~ l < e -12th . . . career plans--same amount
P . - ' .definitely wanting \
3 e ” ~ . rengineering. =
z . “ . “ i e A . - » K ;-
- Goucher 11th ~ F College Ievel se- 15 hrs. . Significant decline in
Yo . o s ) T mestef course in : » T < Jnterest in science at RN
g ¢, \ ’ L science. , e ‘end of course, but 58%
ST : . ars L S ik . of respondents plamnidg _ -
) s s ’ . , - cL : . . - _pcience career one- year.
‘;u 4%’*‘}7'&%{ . ) . . j' ‘ - ‘:*< \ ‘ :.'ﬁ’ “later. . k“_.:_
e At ; - . .’J‘%; it \ -, - . ’ .
. e . . . o
I .t ) - - : - R X % . ) 4'1
o .- P ! iV, ) PR - . )
. i]Z MC - N . r - P o . e
. ] . B — SR v o
o - " » ” 1t . -
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+* TABLE 1- (c\.r_xtiqued‘)

v

/) Results ’ ’

°

. - ‘Sex/ " T . ° I Y - Contact
' Grade Sample. Intervention Time
] 2" P4 ~
v . s . ‘\—s-‘_
= Oklahoma 11lth, F Workshop of mixed . 40 hrs. ) Probably increased"number«ﬁ._m
12th discussions, labs . . of women planning-
4 .and field trips.‘ engineering careers
) . . (not adequately tested).
ACT _ ) 12th F . Maiiings of-r,ele\}qgt 2 'hrs. - ' More planning t'aki,n:g,.courses
P - materials & VIP i . in science but more control
., : inventory.. % _ plaming to take math’
& Kansas 12th EF/high, ,Workshof). . P _- 8 Hrs. Signif-icant]:y more women
‘s : abilg._ty . o . - . pursulng science carcers
’ ‘ " than women-in prior year
- v * control; but same parcent
. vl
. - as women 'who were invited
. ) U - to workshop but did not
R v - .attend. oo
~ . & L . . A . ' . i . . [ .
Queensborough * ?—12 . M,F Slides and 1 hr. No significant differences.
- » ' cassette of~six - -
role models. %
SRR Michigan Tech Parents M,F  Printe matter R 1-hr. “No sighificant differences.'; N
* - © mailed. - e - -
‘ e cl . 4 -
Michigan Tech Teacy—/ M,F *Printed matter """ 1l.hr. " 1" No significant differepc‘és.
ers ’ distributécf. y - T ' -
r) - , - P N . - ‘
Michigan ,Techi Teach~ M,F Workshop with role -~ 80 hrs Lk " No significant difference,,
c s - ‘ers, models, labs, N . e’ in participants but ._may-
‘coun- discussion. g . * ", have increased activity
selors , - ) C . <in‘school community.
» -~ N i ' ¢ .
Kansas . Parents M,F, Workshop “on career "t 8 hrs Not measured; daughters "
i materdals with reported’ it as positive. .
. - daughters, ‘ -l . - o
¢ ~ ' v Q»_ L ' N ‘o - » °
. IS i ;5 —
< & -~ ® ' [ 4

o .
.

v ©
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TABLE 1 (continued)

.

Sex/ . Contakt
Grade Sample “ Intérvention © Time Results
. Ay ) “. - s
[ R . a N v )
Missouri College Special math course., ' 1 sem, 7+ More took further math
P ) ' . . 80°hrs. courses "in sequence,
,:,'.;,j.ﬂtw-i_W__Rosemont Post- F, ")&':Course to update | 100 hrs. “About 1/4 did get jobs

S ’ grad - skills and ’ ., 1n science~related
. industry intern- i’ areas.
ship. ' ’

.




/>neering (MIT)

- ' R} -
7 ) .
) , LN ’ - '
. : ' TABLE 2 : | '
' PROJEGI\?ATERIALS ' )
: | - -
Material ) Approp;iate Age - . Description. -y Disseminationf

[

1. Choosing a Career—-

Women's Work: Engi-

book

. 2. Women in Engi-
neering (MIT) film
- RIS

(

Exgloriag.(ACT)

. s
°

Vocational Interest
Profile (VIP) (AgT)

»
v

Women in Science and
Technology: Cdreers
for Today ‘and

. Tomorrow (ACT)

'Workshopyformat

(Kansas)

~ Women in-the Pro=. -°-
- fessions (Kansas)

¢ All sec nﬁ%ry and col-
* lege engineerlng .
students. -

~

Description of three
female engineers--.
student, young profes-

. sional, middle age )
. professional/all life- =

.All_secodgsry ard col—
lege engineering
students.

O

Ve X
“ Secondary.

H
3 )

. Secondary.

[

styles represented.

Shows students and pro-
fessional women in engi-
neering at:york and .
home. . . -

.

. Updated version called -

~ i, -

Vi iie o

-

Secondary,.

’ ' ’ -

Secondary, cotlege. -

Secondary, college. ,j

IS Y

VIESA? bopk on job °
clusters and aptitudes,
career planning--non-sex
restrictive, . -

"Non~sex restrictive
career ad'sessment .

o

intervention.

t

" Booklet describing

realities on women in
science-related careers.

-~

exercises.

. - M

'Series ofzself awareness ..

.

. Home study course_

desighed, for three
credits. ’

SN

May be used for TV and dis-
tributed on film by
Educational Development
Center Inc. Now available
from MIT catalogue. -

s

“Part -of Houghton Mifflin
"Career Plgnning Program."

(4 R

ACT. Nice booklet &

that should be wiaely used.

°

N

A3
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-Material

-TABLE-Z (continued) °

Apprdbriate Age

.

B

3
B

- -

bescription

Dissemination ~.

» Women in Sciencd’

(Queensborough)

Workshop Currichluﬁ
- (Policy Studies)

" College, graduate

school.

.

Secoﬁdary

v

Interviews with six of
top female’scientists:
mixed ethnic bhackground

k4
*

American Association of Physics
Teachg;§ and NSTA distributing.
Should probably be used in con-

and variety of 1ifestyles' Junction with other material

Mixture of Job

.*clusters and lifestyle

alternatives.

<

-

T8

. except at graduate level--may

. be better at college Level than"

secondary .

P o
None.




*Estimates minimum contact time, the time may haVe beén- greater for

_some @articipants

gt

-

RN 3 - .
) A 40 .°
. TABLE 3 - .
. . PROJECT COST'PER PARTICIPANT . \ .
L Intervenﬁion .Hours* Cost Effectiveness .
University of exploration .
Kansas workshop 8.00 f‘ 10.00 possibly positive ‘ -

<t - ) s ' I - -~ “ e
Policy ,St;udiés career edu- . h _ N R
. . ’\'4 cation course ~ 12,00 - 50.00 ‘no effect or negative .

-~ . Queensborough. slide and. ’ - "

tapes 'y 1.0 1.00 - no effect - °* - .
. : v e '
Massachusetts ’ . -
Institute of ) N .
_Technology film 1.0 2,00 - unknown ~ , l;

- Uniy. Miss. at : ’ -
Kansas City ° math course 64.00 350.00 ° " probably positive L
Rosemont L chemistry - . ‘ -positive for small . \ .

' course . 100+ 800.00 proportion . .
University of , ’ e <
Oklahoma - workshop -, 40.00 > 300.00 possibly positive'

- - ’ - i ."'."‘: f »-
- American College ‘literature, s - : .
Testing mailing .10 ", 1.65 no effect .
_ ‘ o S s
nonsex re-~ , A
- strictive . 7 .
interest in- .
. ventory 1.0 ll.OO_ no effect -
Goucher research _ : _ -
. - - course 30.00 1,000.00 no effect or negative
© ~ ) w, .
. Michigan.Tech " student ’ ,/’ .
. . literature 1.0 1.55 no effect | -
student : -
" seminars 4.0 30.00 né effect.
- parents’ -
ldterature 1.0 1.55 no effeet’ * © - .3
. \ i) .
" 5 Michigan TeE;h "counse.l,or h, et ., U
' teacher = - . - ‘ :
v : workshOp + 112.00 400.00 probably pbsitive -
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1. Concentrating on women who are already interested in

=~ Py = - s - B ol
science. \In general, it is thought that projects providing support

for women 1 terested in science, and prbjects t0 remove barriers to

e They are mure easily justified in"terms of providing ' ‘
) ‘equa}t opportunity and avoiding criticisms of reverse
' ' discrimination.\\\\A - ‘ -

. o .
v Y

. @ They are.léss apt-t0~resu1t ip\ﬁgsatisfactory career y

choices. : . :
- : \V ¢
.. e None of the projects observed appeared. to be success-

ful in changing attitudes. \\\ o .

"

. - N . s
; e It is difficult to switch from & nonscience to a

science area. That is, Béyond the junior year in ' :
_ high school, compensating for inadequate math and ,
science backgrounds is difficult. e

. . 3
.
. - ¢ ¢
N te . - 7
» “ .

" Since the projects examined did: not appear t&.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. .

. -
. . N : . ‘
’
. .

-

. / -5
. While tMEre is not~an established theory on the vocational
choice patterns of women, there has been a growing number -of studies
‘' in the area. Most of the literatute appears to be in agreement that
there are many shifts in both occupational interests and commitment
a~q~%to a career. However, the literature uniformly indicates that from j
preadolescence on the shift is toward typically feminine careers and T
, away from nontraditional careers (e.g., Angrist, 1970; Harmon, 1971). ‘
Consequently, interest should be defined very liberally, and should '

. not be interpreted to mean an expressed career ch01ce. . /
N

] . . Co)
oo . & /
AT - . ° The kinhds of support that may be helpful can come from a wide’ -

\X; ’ variety of sources, and the most important source will be different

i

for each age group. These'support programs could includé pdrental ///,—( >
/’, support, encouragemen;.ﬁ!sﬁ teachers, peer support (both saﬂe and |
' opposite sex),  guidarce counselors and from the institution a. [,‘5
i - - whole. - The' range of possible forms thjge programs may take is

\ virtually infinite and could include*cdunselor workshops, épec 1. “\L’
hOusing programs,«special workshops for science/math teachers, yor R oo
. sex-segregated alasses. ‘ - _ < - G

» N L\ ’ .l . ~




- to blas'the’'projects toward successful outcones, voluntary participa— .

- 4. %
qﬁ - 4
: ’ it ‘ LY
-~ : . N 'M,’
ho ,'.l ¢ A’
o 2. Concen ?%tfng n_women with above average aptitude and
motivation. Reatistically, professional careers-in science-related

areas require intellettual ability, an adequate baekground derived

& fggp th and scienc€ courses, .and more than average motivation. Tn- .
fact, having zompl ed advanced mathematics and sciénce courses -
successfully is p obably a goQd indicator of ability and motivation. :

) wge Although there is' a controversy.about the measuring of aptitude and
ability,(Prediger and Hanson, 1976 Schmidt and Hunter,-1974), Mt
seems feasible to determine whether individuals have at least -
average ability or are highly motivated by utilizing eithere 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 measures of accomplishmeént and/or aptitude (e.g., N
Hoyt' and Kennedy, 1958 and Tyler, 1964). Fuyrther, a higher evel of
aptitude appears &o be related to the choice of nontraditi
careers, e.g., those occupations dominated by males (e.g., Astin, )
1971). Consequently, 1t would appear that intensive and/or expensive'

D) programs should concentrate on women who have either a high ability

or who have taken the necessary requisite course or 6vertIy express
an interest in science. -
¢ . 2
- This hypothesis was substantiated BY" the projects: the
. more successful strategies/projects utilized a motivated population,
while the ongs judged less effective did not. For example, the
, Kansas workshops invited only women that had been selected for
' admission to«Kl, Oklahoma University required attive motivation te
e apply, as-did Michigan Tech. On the other hand, the two studies
S categorized as '"possibly negative" reported Severe problems get- .
«©7  tinge young women of adequate ability; and one report contained
- reservations aboyt the.participants' motivations. The majority
of the studies reporting no results had no special requirements
regarding either the motivation or aptitude of the participants

One indicia of motivation may be found dn the participanx’
T on procedures: University of Missouri at Kansas City, -
University o d Michigan Tech -all had self-selection \
procedures; only those individuals
"attended. On the other hand, some of the projects had mdore or less

~ captive participation; the intervention was administered in class-

. - ‘rooms or the entire class participated.

The self—selection,~of course, provided a strong* experimental

bias toward success, and mitigdted any conclusiong' about the inter-
vention ‘itself. However,‘since the aim of furthe? implementation is

tion may be a judicious procedur ’ \ . Lot
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‘o it is,very possible that the selection procedures for the workshops
. ) was a greater determinant of outcome than the format, the hypothésis
> ! + T“{s-proposed that concentrated "live-in" workshops may be effective.

i These ‘workshops may offer a. widé variety of activities as in the
. , University of Oklahoma, Michigan Tech and KU projects, may be the

more enjoyable and effective format to provide support and informa;ion ‘

for young women ifiterested in sc1ence.

e . ' T4, Entouraging partioipant interaction. Social psychology
' - .would predict that other persons sharing pimilar outlooks and |,

~’ “attitudes could provide reenforcement for women choosing nontradi-
- ’ tiondl- careers and/or lifestyles. The projects provided Some evi-
— o dence ,for this assumption. * The live-in workshop, where partici-
pants with similar interésts spent concentrated periods of time
. together, provided a perfect environment to obtain these fewards.
" 5 In the special‘math class, informal tutoring at ‘the noon hour was

the larger class situations and/or media presentations were gen—
. " erally less successful and did not provide an-opportunity for
participant interaction. The GQoucher project entailing basic
science research did provide this atmosphere, but participants .
- reported that they did not form any new. friendships. AN
K : : :
Jor M .
: 1. ‘5. Using sdstained gemtact - p~riods. When the freatment
did not require intense condentration and work, the longer periods,
of time for adminidration of the treatment appeared to b€ more
effective,,possibly because of the incréased opportunity to make
- new friends with people sharing similar outlooks. The more sutcess-
:  ful interventions appeared to require at least. eight contact hours.
It is possible that short "ome-shot" affairs ‘may not-b# sufficient
- tgﬂoounteract exjsting cultural mores diseouraginn woﬁ%n from
. choosing science-related careers. -» However, since some other proj-
ects of greatek iengzch did not appegr to be sﬁccessful, careful ~
. exBmination of related variables sfould be conduéted. The length of
i © exposure'may besone of the ‘reason$ why the media products did not
appear to have a demonstrableveffect.

o~

— . rd -

N 6. Uaing'role models in as many situations as possibl ~
) Uniformly, rolé models appeared to be the most effective componént N
47#Li,;____§__41£_§;:zsof the projects-and were the primary material for the- media,
) Ry pro . The original connotation of a.role model was a person in -
o a position of influence that one could 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 younger '

. women were judged most effective by the-participants. JXn this respect,.
then, choosing the role models closer in age*and only slightly above.

. - the level of aspiratiion of jrhe participan®s may be ‘advisabie.’
" Fl n‘ . . N A . “ Qs .
© < "The evaluation team, however, feels tHat there ie also real
r value in-depicting the most successful wonen'of our time. A;tpough
' - : . oL . \ .
~ h ( ,e . -
‘" b ' - e N -

3: Using norkshope as a format for the intervention. Althongh .

available and provided the same opportunity. On the other hand A

A¢
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e very few womten (or men) may be able to 1dent}fy with these outstandlng
: . peopls, they demonstrate that a ,woman can "méke it," they, aré a

- T 'source of pride for the women, and may serve as anvinspiratiom. .

: Consequently, a mix of age groups and levels or‘accompllshment (as
. ﬁwell as lifestyles, ethnicity and S0 on) 1s recommended .

o The area of concentratlon of the role models did not appear to
) have any impact; the more important factor was that Lthey genuinely e

.- - joyed their work and their: lives. Finally, the best format for Yole
rmodets—may‘berailowtng-thenrﬂnrrrnteract*withra—smai1fgronp—of*femaies:

RGN o .t - f, .
v .ot . 1. Using "hands-on" experiences. In, many of the projécts,
B yarious types of .hands+on- experiences were used. ' Very frequently,

b these were engineering or scilence projects. These activities were
.~ rated highly by “the participants. They appeared to- ‘be most effec-

. C tive when they were group projects, continuing over @,period of -

~ + v time, e 8., when they faciliﬂa;j‘i;he‘formation of social relation-
ships. Also the active partilcipation-in these and other activities

’x appeared to enhance the effectiveness.of every kind of intervention.

i3 )‘

8. Segregating some. hctivities by sex. Although in theory,
as well as in practice, sex-'spgregated classes might b : copsidered
» " counter productive since woméh live and work in a world| with men, a
consistent comment on the part of many of the participants was that
. ' they preferréd all-female seﬁlnars. -This comment exméuded to a .
' preferenceffor female tutors ﬁn math. The  young womea@commented that.
they'felt more free to ask (what they considered) nd questions,
. o to appear as "bright''as they are, and to discuss their personal
. life and ambitions. Consequently, although a 'sad eo gntary on
socializatidn and peer pressure, sex-segnegated tlass appear to be
usefulain s1tuat10ns where rdmediation skills or persgnal quescﬁons

. arg involved. "These c¢lasses; however, could incorporz e methods to
. N lead’ to mére open dlsLUSSloné with male peers and par Sts, dbuce
the women have gained self-édnfidence and support, frg@jtheir'sape-
- _sex peers. " i‘ . R B ‘
- L. o . - - ; . .
P ' ‘ ' 9. Emphasizing . the éocial'contribution of sczenCef JOne of~

. . .'the'myths of sc1ence—related£careers, not directly db kpelled "in any
. ’4. * <" of the projects we observed, ;is the absence of emphasip on ,socigl o
" importance and social Jimterat¢tion:in science careers, )t g., scientists/
_ engineers were frequently not portrayed as persons wiit cxuenslve
social/environmental concerné and responstbilities whbiinteTacted
“with the communlty “Since women'are reputed to be very interested in
social welfare, emphas121ngulhe input of .science to &hé well«being-of
society, and a deep 1n&biv2ment with' people, might e hnce?thg
", desirabiTity of the professibn. Moreover, the gneat 1the‘number of
scientists whose inpterests snpercede “"the testtube,’, {the greater the
potential impact o? scientisfs .on soci’~y in areas o% fr than technology.
. 4 . t .-
) ’ ) Consequently, we wou}d recommiend, on the bas%s%of the expe-

, B 'rience gained by these projects, further examinationof a fermat
‘ - where able and motivatéd youhg women, having some intlerest in
e science, gather for a workshpp having the ingredients of role
’ models hands-on experiences, and fhesopportunity fot new friend-
. ‘_3 i - ‘\” - . - 3 [
\‘l“» . .' 'A sy - * .

. . . .
. * - 54/ s « ". * ‘
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ships. This format 1is quite similar to the ex1§tdng Student Science
Training Program,* which still does not have full participation by
females, and has a demonstrated success rdate in turning out scien-
tists' (Vidulich, Chrlstman, Drake and Kirk, 1976), e.g., about 50
‘percent of the females participating im these programs expreased

career aspiratlons in science.

-

Similar experiences,could be provlded for both college and -

graduate students.

David (1971) concluded that "earning a doctorate

. majors.

is the factor that most equalizes the women to the men in science v

and engineering," in terms of emp loyment, salary and ~gontribution

to their field (p. 222). However, of studepts entering graduate
school, possibly twice as many men as‘women actually complete.the
degree. If the doctorate is an equalizing faétor in employment,
salary and accomplishment, -special programs to encourage completion
(and to contribute to the supply of" rols models and female faculty .
membexrs) should ber conducted. These e_programs might include female -
cplloquium, particular speakers, support groups, -internships, work-
shops and seminars or natiopally conducted week—-long seminars- for

fepaié graduate students. , » s

B Y
’ - 10. Removing institutional barriers to female participation

in science, careers. Although the NSF projects were not directly con-
cerned with overt discrimination, many observations rzﬁgrdlng the
obstacles they-presented becamée apparent to the evaludtion team.

4

only do~women pursuing nontraditional careers encounter
jers, they frequently encounter institutional barriers.
schools professing equal opportunity for financial aid,
rams, etc., frequently have not adapted them to the spe~ -
_cial needs of women. This discrimination, and m131nformation,
‘starts very early and continues through her educational and job
»career, and has to be a discouraglng fadtor- even to highly motivéted
women having superior'abillty - For example, assistantships in
science have positive effects on the junior and senior $cience

It not onl) serves as a: financial aidy it is interpreted:
as a "vote of eonfidence" and sexrves to increase interest, exposyre
and expertise in their areas.” Asdistantships also'prov1de addi- .
jtional: encouragemetit to go to graduate school,<and. usually provide

a closer relationsHip with a faculty.member. Assistantships to 7

declared science majors may" imprqve the retent;on rate and«result in
ore women attending graduate sch001 in sc1ence. Yet discrlmlnatlon

’

. (social bar
Even those
-intern . Pro

hd
.

N

. 1 .
“ H . i
A . <, .

~ *The Stddent Science Training Program aponsoréd by NSF -has
‘the Basic ‘goal "of ‘providing talented students learning opportuni-.

ties aBove and beyond those normally available in most-férmal science . |,

. educdtion programs" (NSF, 1975)." Typically this involves ngg,school
. juﬂlors living on a college campus for a’ period of time dur1ng the

summers ] . 7 -
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. in granting‘fellowships is common . ,For example, consistently less
" than 3 percent of NASA fellowshlps go to women (about twice the
rejection rate fot. femiles as males), and about 18.7 perqent of NSF
‘fellowships went to women in 1972-73 (Nies 1976) . |

' - PEEEN
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A

Career Education

. -

\
There.are a virtual plethora of problems assoc1ated with

1)

current practices in career education. These include sex ste*eotyping
of careers in literature and media, lack of awareness*of alternat1ve
cgreers and Iifestyles, sex-biased counseling, dnd so on. However, .
two . appear ‘to be especialLy relevant for science-related cateers, -

-

-

[y P .
. L.t

b

Increasing the eddcation in science and math has-mahy
benefits fqr all women, whether or not they choose a career in
these fields. It allows for greater perceived control of their
environment, and providesé&hem with a.background adequate ‘for a

wide variety of careers. jIn the-area of general careet and sciedce
. education, we recommend: ’

2

o

H
®

1. Differentiatiég between. career education and programs
to _encourage women td chogse- science as a career. This conclusion.
"+is drawn from the recomﬁe@dations to concentrate ,on women+who have
already expressed an interest in’ science and/or who have taken the
.necessary courses by the genior high level, However, some general
- encouragement may- be necedsary tq obtain these prerequisites, €.8.,
prior to that-time, careef education courses for all studénts is
important. , Utilizing somd of the media products and portions of
the Kansas and Policy Studies Programs’ to .make young women ayare
that science is a career ption and to éncourage them to obtain- ‘
the necessary background e.g., math and science) to keep, those .
career options open is important prior to'the senior high level.
, These programs could be dbne inexpensively, reach a large number
of students, do.not neces$itate ''special" programs for Women, and
bécome part of the careerjeducation. classes in the school systems.

_These programs-could incofporate the "lifestyle" considerations of -
a career. *

! )

¥

~
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2, Emphasizing the importance of @ontinuing mathematics
preparatioch. Since math eﬁaticsnappears to be the "critica1~filgnr”'
to a,wide variety or occupations it 1 imperative ‘that females
continUe these courses in{&rder to keep’ their career optlons open.
. . i
_ 'A great many methgds in assisting women in matthatics are 3
involved. .These include eveloping innovative methods of teaching
math adapted to the typical 'strengths of females, offering special
tutorial/remedial courses% math anxiety counseling, and emphasizing

an _awareness of the effect of discontinuing math education.' ®

s
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< * ¢, Job and Educational Reentry Programs' . : : .-

- e i Thirty seven- percent of women with children under six years .
‘of age and 50 percent of women with children betwéen the ages of
. six- and 17 were working in 1975. Since a majority of these women

Yoat ¢hoose to remain out of the labor.market for the first years after s
S the birth of a child, these figures indicate that many womén reenter |

-y the labor ‘market after some period of economic inactivity. These *~ s
———————v—T———Wemen—are—typica&}y—re-empioyedtxn—jobs—that—do~not—utii:ze—theirjj*'*"‘*"

- ’ full potential, and jobs that typically are lower paying. This
‘underemployment is more acute for the woman entering the labor market - ',

. thaq for women who are continuouslyaemployed. o _\ .
S ‘. 3y ___._.-_55: i ., 1

~

n. ‘The, woman attempting to reenter the labor market faces a .o
multitude of problems and adJustments. First, her teehnical skills -
-~.and theoretical understanding of her—field may be outdated.. This
prqblem may be. addressed by an pdditional educational experience. T
Second her confidence in her ab lity to get or hold a challenging
* " job may be diminished She may mnot know how to interviéw*for a
oo job. She may have many logisthal -problems, ‘such as arranging for
child care, transportation and ddnner each night. She may not have
. * " the.support of her family and £ ends. “She may be afraid of
failure (or sSuccess). She may face very real discrimination on the
part of employers. Consequently,” the-transition to work after a
period of funemployment includes fa dramatic_change in lifestyle for
@ " herself. and her family, and a chcnge in her perception of her role.

4

7 e . 3

T i After, the\childbearing ygars, ‘many w0men vant or need to
reenter the labor market, i.e., they want ‘to’ transition to work.

. . Far many women, this tran31tion:hay include completing an advanced ,

) _ . deggee, or acquiring specific Job related skills’, Considering the ‘g

: underemployment and underutllization of the talents of these groups; .

the type of ass1stgnce given thﬁse women is _important. Thegefore,

70 P

; %ecommend i ‘ ", ; ’ é .

. ) ,3‘ \
T ——§-7f 1. Concentrating on un%eremployed women. It is suggested
- tHat réentry programs for mature women might utilize already worki g,
buq underemployed, women. Updatring the skiils of women. already in}
"+ ' thd labor force might a11ev1ate problenis . in recruitment and
) " pldcement. “fhese women-would have alreadyradjusted their family
: arrangements to meet their work: schedules, and have,shOWn that
- 'they are motivated ‘for employment They‘may “be_currently under—
oL em loyed, €., rather than cap;talizing on their scientific skill
", they may bé working as. sebretaries, sales personnel or other jobs
- o unrelated to their trdining. The major obstacle-te-this approach
“ : wodld be that their families- may- be accustored 'to or* dependent on .
the,additional’ 1ncome, and a perlod out. of. the labor force to updage, 1
their skills may impose’ an eeonomir hardship ‘for them, unles31w
fgnanc1a1 assistance is provided. - . §
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N Bne successful approach is the current-affirmati®e attion .

IR " prograh in the Food and Drug Administration. All males and females °

i _without opportunities for advaﬁcemeng'are eligible for an on-the-

/ ' job training and work release time for school in order to be qualified
‘ as an inspector. Normally a heavy science backgroind is required for

! this position. . The program enables advancement into & science-

. ' .related career without initial salary penalty. .
.9 - - . 1
\ 2. Consideriﬁg employment brospects'in the locale. ,It would .
' .appear logical to fund programs to update skills in areas where * -
’ . the labor demand is not abnormally low. That is; it is not cost- '
) effective. to prepare women for jobs that aren't available, and
» .« Would be a disgoufaging‘exger}ence for those womenh, and can elicit .

adverse community reaction among unemployed males and their dependents.
. . R

3. Funding projects *o update.joﬁ related skills. ﬁhile

. * + these programs are typically expensive, it appears that some %
\ - *  assistance to women to update’ their skills may be necessary. One
3 . of the side-benefits of these:programs may be-that it allows for a mpore
- " “gradual adjustment to a workipng environment. oo

< b
. .

- &, Making special seﬁinars, wdrkshOps and counseling availéble.
Since the majority of these wdmen will have to make personal.and '
. familial adjustments- to accommodite their pew schedules, and-job
’ . demands, special programs to. Help them overcome the perceived-, 3
. barriers and obstacles associated with employment could Qelpztd

.. increase the success .rate of«&hesq reentry programs. That ig, a )

woman's ability to get and hold ,a job, even though she has adequate
skills, may be dependent on her attitudes and motivation for work,
i’e., her-job readiness. It is ¥ecommended that assistance in 3
. developing dn appropriate jobireadiness profile be a component of all

%

Febntri*ﬁrograms.
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" D, Admiﬁistrétiﬁe Recommeﬁdégions T '
o - . . ot 3 . . iy
;1. TImproving the quality of the experimerfal research.
o There are_ seyeral ways to attempt to-improve the quality of the \g
n

R R

ca researchs These include .(a) more selectiVe; funding, (b) providi

technical assistance, and(c) Juse standardized measures and long=
term fol}ow~up. . ! AN A

<3

-

- ! -

. N C . ’ " R S
y ' a. More s%éscgivity in funding'. Overall, the quality of

. ~ 3 .
\\}1% ', the projects, as ex rimentsm?could have beén improved. One factor

was the circulation of .the announcement of the availability of 3 T

“ . support for these projects. ost of the project. directors reporte@
learning about the program from the flier received at a dean's
* office. 'Consequéntly, only a‘very few proposals were received 'and )
.very few requests for fundingiwere*rejecfed. #A better  mechanism of j
¥

.2 dissemjnating information to %roSpective apblicants.shouldkbé.
developed. ’

»

. § ’ :«j v . , o ’ .
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. - A concomitant observatior is the difference in results ..

obtained ‘by experienced earchers and those with less experience in

experimental: desagn. That 1s, all “of the project directors appeared a .

. to. be committed to increasing career options for women, and to have T . '

2 S ‘strong backgrounds in science. Most, howhver, did not have an .

J extensive background in experimental design and evaluation, adequate > y

. . knowledge of control group procedures and statistical analysis. : ¢

The results of only two proJects, although not confirming the hypoth-
esis, allowed some degree of confidence in the outcome. However,

i there are many berefits to providing .a wide spectrum o6f individuals.

T - These include increased capability -by personnel to conduct such : . -
projects, increased commitment to women's proJects, and possible - .. ST
beneficial effects-to the pa‘ricipants. Therefore, .a conscious

strategy should be developed egarding the importance of reliable

, experimental results. Should it be decided. that confidence in the .-
experimental results s important, some percentage of the project

. directors should have a demdnstrated capability in proJect management,

; experimentation, and évaluation. ) »

A ¥ . ] Co

b. "Providin ‘technical asS¥stance to the. project diréctors.
NSF has tradi tionalfg adopted a "hands-off" policy to grantees. ) :
. While this policy hasimgny advantages, prov1ding technical aséistance ' i
X In evalyation procedures and instruments to those project dirdctors P ;
request§pg it might nitigate against the technical problems encountered ,

.in many of the projects. ‘ ~ . :
- /y ~ N \ 3 ‘3

Do N Wl

b AR,

; ) If the current "hands-off" policy 'toward grantees is maintained, g
i i "a brief project diréctbrs handbook, containing a description of . . ]
§ g commonly occurring barriers to'the implementation of both the; ~\\ \
; » project and the expergmentation/evaluation is recommended. Th }
{ case sfudies do not serve this purpose wéll because (1) the case
1 ¢ ! studi®s are too long, {2) are not necessarily perceived, as relevant " , ]
} , to project needs, and {3) may not be fair to the individual project :

R . ;- reviewed, since they‘wpre written for other purposes. '1 3

i This booklet»could contain, for example, an overview‘bf 3
- problems encountered,when deallng with recruiting, working iq the .~

>

‘ public school systems or in developing evaluation inStr“me?3§14?-'~"

J

i{

i

i

: ¥ v %

: Ce U51ng st dardized evaluation tools and long~tern tracking. o h
;4

!

4 . g:
1 If ekperimental proJeqts are to be continued to encourage wo

) o : choose science-rélated careers and the indeépendent measure ig
! questionnaire of any,K¥ind, the evaluation team recommends th t
.+ reliable and validated instruments be provided for use By the project, =~ ‘'~ _
-« — -+-directors. -Each-of-Xhe prOJects has designed at -least/one sﬁch ¢
% : 'y instrument, and the besébi ems could be chosen and validated from = -
- this pool or one of ‘th etter validatéd omes, such as that used "
‘ _by ACT, could be use’da Tt is falt that a standard unit of measure— . ) ‘z
ment could be develo eds for aﬂT*81m11ar projects. Even if a§ J © : g
}

en to .

{
pfoject wanted to have'agdltional depenﬂent measures, at leaét a e

"‘i - ‘e
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*would then be possibles:

“tion-
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g

comparison. either oi the
o
not be appropriate’ for 'all types of experimental designs and. that

the use of a validated instrument will insure ne1ther superior ex-
perimental nor evaluation procedures.

2. Coordinating intergovérmmental activities and delineating
activities. : There are severa] federal 'agencies currently working
in the aréa of career education with some emphasis on Wwomen.

include ‘the Women's ducational Equity Act (OE/HEW), Education and

_Work Group (NIE), Office of*Career Education (HEW), and the American
“Association for the ‘Advancement of Science, Office of Opportumities.

in Science. /1deally, full sharing of resources should occur. In
addition, some agreement about areas of concentration might ben;
possib%e. For example, NSF might focus on h

in scieénce,~and only assist Office of ‘Career
women aware of nontraditional career opportunities. Further, OE/HEW
is already planning dissemination activities for similar programs
and NS? could add their material to this cleardnghouse. 4

-

3.

roject outcbme or its evaluation methodology,
t is recognized that a single instrument may .

These |

Sh ability women interested
ducatipon in making younger

3
Py
h
3
2

3

éontinuing experimental activities by NSF and disseminating

knowledge about its programs.
gainedi-by- the experimental projects, the team has observed some
psychoEogicai,benefits just from the existence of the program. Even

the participdnts commented that they ware impressed that 'somebddy"
was ‘in erestéd in their careers.t Further, in the current climate
“of the women's movement and the pos51ble défeat of the ERA, the
existehce of federal interest -and support is imperative for, the’
morale of-the people committed.to career/life options for women.
ever, ' dhe evaldation team feels .that a great miny benefits in
formulating dfFéctive policy would be der1ved‘%y\fontin&1ng in the
experipental mode, both to NSF, as well as to other agencies. That
is, buil [ing on the present experience could enhance knowledge

How~

_about ?ffective methods .of implementation.

; ;
5 4, Including specific programs for minority women. In ot
neither the women's projects, which typically contained no minority
women,. nor in the minorities projects, where wdmen subJects,were
not identifiéd were the special problems of minority women' addressed.
It is#recommended that m1nor1ty women should' be -given specihl atten-

nd special prog*ams should be initiated if they continue to
"fall between the cracks" of ex1st1ng programs (cf. Malcom,’l976)
- { -
1 5. Attending to continuity/instltutionalizatlon of funded
efforts. Ideally, there ‘should be no need for women's ofiices and
programs as, separate entities, e.g., these efforts should be in-

corpofated and integrated into every level of the existlng ‘structures.

Further, one specific aim of research/demonstration projects is
theirjcontinuation by the institdtion in the absence of spescial

.
PN iR P e b b

In order to facilitate both continuity and institutionallzat

In addition to the increase in knowledge

i
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we recommend spec1al attention to utillZing exigting and ongoing
" structures as a basis for these act1v1t1es, sucq as sororities
"\ * of black women, professional associations, PTAs, etc. Where these
are not available, the program should be cognizant of continuatian |
problems prior to initiation, and .should plan to "institutionalize" . -
‘the program. One way of doing this is to make ‘the program con- ’
cretely benefit the parent institution (e.g., increased enrollment, Lo e
increased visibility,. legal compliance, etc.).
T
6. DisseminatlngAthe developed materials. Some of the .

projects have engaged in fruitful activities to disseminate their

"products." These appear to be successful. Hbwever, since these
have occurred through different outlets, a compilation of these
activities might be- produced by NSF. Several projects overlapped o
. in the materials developed (e.g., Policy Studies apd Kansas) and | £
other project products (e.g., the film and "1 media ;Eckets) could be -
used co-jointly in the context of other programs. A compilation of
all projects designed to encourage women to choose science as a
career.could be an aid to science teachers and career educators to .
choose .the material most appropriate for their classes. These ' ) '
materials could be made available to a variety of clearin houses, , -
public libraries and schodl libraries.' (§ ’

° EY -

L

-~/} 7. Investigating,additional intervention strategies.) We" ’
- also recommend experimehtal investigation of several areas not
- covered by. these projects. These are the study of the effects of s e
~ aggregation, males in science establishment, and the effect of’ )
significant others," including peer and social, group pressure. . . -

-

a, \Systematic examination of the effects of aggregating -
. women students. A recent article in Science (Tidball and Kistiakowsky, .
1976) reported that the undergraduate institutions from which women
have gone on ‘to -receive doctorates are different from the jnstitu-
tions preparing men for doctorates. The authors concluded that
"women who Subsequerfly received'doctorates were more likely to have
graduated from institutions that*énroll large numbers of women
students, had‘d’Ebng and continuous history of women graduates who
dttained doctorafes and offered strong academic preparation in
several areas of study." Since many .schools enrolling women offer
* strong preparatiop in several areas, the distirguishing characteristic
of these institutions preparing women for nontraditional roles P
~appears to be themr leng and continuous history. of female representation.
u‘ N Y N 7t
R 1o describe the effects of grouping a certain proportion
o ofﬁthese women, & éonstruct might be developed, involving 'cricical
mass™ or " critical proportion." . .The construct implies that .once
this number or proportion is reached the recruLtment and reteption
of the group becomes a self-sustaining and self-perpetuating’System,

-
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‘Once a critical number or’ given proportion of women . partici-
pate in a nontraditional activity, an é&xamination of tue need for
spec1a1 ‘recruiting/retention programs should bet performed. 1In
fact, it may result in an eve; increasing rate of participation.

Conversely, anofher investigation should determine whether
the absence of the critical number or percentage may-produce a
situation where efforts must be continuously expended to,recruit
and retain thése groups, sinoe the-history of unsuccessful par-
ticipation acts as a disgouraging factor, e.g., ‘as the retention
rate drops because of a feeling of isolation, feWEr will be attracted.
b. Systematic examination of’ attitudes of mates. There is
undeniably still a great deal 6f overt and covert discrimination
against womén pursuing science. The guardians™of the profession are
predominantly male. We recommend examination not only of the attitudes’
of the male science establishment toward females in these professions 3
but the circumstances that could oceur €6 influence, their attitudes
toward the participation of women. Dre Janet Brown, head of the
Office of Opportunities in Scjence ‘at AAAS, has strongly suggested
that such research be conducted by an emlnent male scié%tist.

c. Examination of the effect of significant others on women.
Since the problems inyolved in occupational segregation are similar

to normative-deviance, we recommend examining thé infiluence cf:
Py . e )

BRI L g e L

\ .
® parents

® school personnel
e male peers

® fema}ejpeers

e

b%_o&
* .
~'

v

"3
. o *
deittedly, a"multitude of stidies hawe attenmpted to exawmine
-the most important influences on" female scientiﬁﬁé. Unfortunately,

« most of them have-been retrospective'*? .g2., asking women to recall
what was important to them 20 years ago. This type of research
has several disadvantageS' perspectives change over years, especially
regarding events that were not cons¢iously censidered at the time.

" Examihation of-these factors in redl time would be more advantagous,
and’might, as-in the ACT study, indicate important chpnges in
perceptions over yéars. Furthér, several of the presﬁﬁt experiments
included these groups, but none was successful in gauging their
impact on,the female students. If thése are successful; the long
range beneflts of these _programs would likely be more}host-efféctive.
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