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Introduction and Sunsaary

The Women in Science sub-proqram has existed within the Student-
Oriented Programs of the Science Education Directorate since.s
FY 1976. Prior to FY 1976, the Directorate has suoported a;
small number of experimental projects intended to increase {he
participation of women in science careers, one of which - at
Rosemont College - became the model for the Career Facilitation
Project now being suppo-ted. However, this is the first formal
attempt oy the Directorate to pre~ram for women.

The Program Manager for Yomen in Science, M. Joan Callanan, re-
quested assistance from the Office of Program Inteqration in
obtaining evaluation information reqardina the Women in Science
Program, and in particular the Career Facilitation Projects
component, which represented a substartial proportion of the

Women in Science funds awarded during FY 1976 and FY 1977. OPI
recommended including the Career Facilitation projects in a
program evaluation solicitation (SE 77-70) issued in June 1977,
and conducting a study using internal staff and consultants.

Both recommendations were accepted. The former study will address
the need for the proqram, the number of eligible women, and
alternative program structures that mioht be employed. This study
is exnected to begir by summer, 1978, and take approximately one year~™ -
to comylete. The study done by staff plus external consuitants
was intended, through on-site visits, tn provide information on
the functioning of the initial projects to determine whether
alterations in the Program Guidelines should be recommended.

The series of on-sites was to be a pore rapid, informal end in-
expensive assessment, recognizina that the projects could not
reach any reasonahle dearee of maturity in the year or less that
had passed since their initiation. This report summarizes the
findings from the on-site study.

gased on the individual on-site reposts, the following findinas
and conclusions are noted.

1. On the positive side.

The projects are very wel,-run iadicating thi< will be a good
test of the Career Facilitction Yorbshops concept  Host of
the Project Directors are cabable adiministrators and dynaric
leaders.

Pa~ticipants are extremely enttusiastic about tne 2uperience.

Faculty members are pleased with the perforrance of tne oroiect
participants.
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Early indications are that the pariicipants have acquired use-
ful knowledge and most will find jobs or enter graduate school
at the conclusion c¢f their project.

2. On the negative side.

Many projects failed to attract the number of participants desired,
several markadly so.

Few of the projects funded in 1976 would continue without
additional external support.

Most projects atiempted to include too much material for the
time available.

The approaches adopted are heavily academic, with limited job
skill emphasis in most proiects.

Evaluation procedures seldom yielded relevant, objective informa-
tion reaerding student performance.

3. Reoarding Directorate organization, a concern was raised

about treatirq the Career Facilitation Projects as a block

proqgram when the funds available arque this must be a recearch,,
development and dissemination effort. P

>
4, Other coumments and observations noted are:
Location of projects is critical if they are to obtain
adequate nurbers of participants.

The issue of particinant support is likely to continue to be
a problem.

Participants in projects of this duration cannot be expected
to achieve the equivalent of a bachelors deqree in a specific
science area unless they already have a deqree in thdt area.

It is unclear whether academic departments can or will respond
to t..» job skill needs of participants.

There needs to be better information about the potential pool
of women eligible for and interested in projects of this
nature. These projects may have set unrealistically high en-
trance requirements on the assumption that there is a larqge
aumber of academically we!l-prepared women who would wish to
participate.

Altnough they have not been adequately recruited, one likely
group of potential pariicipants 1s pre-colleae science teachers.




Another group that is very much in evidence in the prcjects
is foreign-born women, usually with degrees from foreign
institutions. —

The job readiness and career develowment componen.s of pro-

jects may te a critical area for further investigation. e

Although almost all participants appreciated the support of
the group in tfe project, there is not enotigh evidence to

judge whether projects need to be organized as ‘se1f-contained
entities.

As a means of highliahtinqg differences in the projects and
participagﬁs, a schema is developed. Participants are

categorized as those who are curvently nef working and, (a) wish

to return oradually, or (b) wish to retueﬁ\{ull-time, and (c) these
already workina who wish to change jobs. Project cmphases are
categorized as (a) updating previous academic backgrounds, (b) pro-
viding a new career direction, or (c) a combination of a & b.
Imp]1cat1o are drawn from the cross-comparison of participants
and project emphases.

Recommendations made reasrding the Women in Science Career
Facilitation Projects are grouped according to thos2 relatinu
to Program Guidelines and Proposal Review Procedures, Program
Directions, and broader concerns for the Science Education
Directorate.

For Proqrar, Guidelines and Proposal Review Guidelines
require that:

Participants, activities and outcomes be clearly
specified in proposals.

Proposals clearly identify local need and gﬁe presence
of an adeauate pool of potential applicant$.

\./
Publicity procedures be clearly related to the partici-
pants desired. :

Evaluation procedures in p:.pos s delineate how pre-
requisite skills and knowledre -il11 be determined.

Institutionalization plans be carefully spezified.
For oroarar directions:

Experirent with cooverative university, aovernment and
irebistry proiect.

-
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Explore whether sites other than universities miaht be
more appropriate for projects of this nature.

Experiment with broader entrance requirements.

Encourage broader attempts at presenting and assessing .
the impact of job searching and career development
learning activities.

For the Science Education Directorate:

Either move the Women in Science Program to the

Science Education Research and Development Division
or create research and development units within the
SPI and SERI Divisions. g

Adopt the model employed in this study for all new
programs in the Directorate.

We wish to thank Charies Bertram, Lee Burks, Evelyn Brzezinski
and Alma Lantz for their assistance in this study. Their
insights have been most helpful, and their evaluation efforts
of highest quality. And a special note of thanks to Joan
Callanan for her sustained interest and assistance in all
phases of this study. Discussions with her after each on-
site helped as to crystallize our views about the projects

as well as the ncture of this study.

Overview

The domen in Science Program was initiated in FY 76 to develop
and test methods to attract women to and retain them in

science careers. Two components of this program were begun

at that time - Science Career Workshops and Science Career
Facilitation Projects. The Workshops are one- or two-day
efforts intended to acquaint college women with a variety

of careers in the sciences. ~“he Facilitation Projects are
aired at women who already hcld a dearee in science whe are
currently either out of the s-.ientific work force or are under-
employed. A third component was added to the Women in Science
program in 1977 cclled the Visiting Women Scientists Program.
It will provide for recognized women scientists to make pre-
sentations to secondary school students and to serve as role
models for those young women who mighi consider a science career.

This investigation deals only with the Career Facilitation Pro-

jects component of Women in Science. These projects are modeled

on an experimental project at Rosemont College which was pre-

viously funded by NSF. The Rosemont project, which is still
operating, represented a relatively short but intensive pro-

gram of review and skill building; while problems were noted with this
approach, it held the promise of having sianificant impact on the
return of women to science careers. Given the belief that there

are substantial numbers of women with earned dearees in the

sciences who are not pursuing science as a career, there is

N
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reason to pursue this as a prime area for i.atervention by the
federal government.

The Career Facilitation Projects are targeted on those women who
are from two or more years beyond their last science deqree.

As in the Rosemont project, no stipend is provided te the par-
ticipants, but the project is to be offered without a tuition
charge. No content specifications are mandated, and the

length of the project can be up to two years with up to twelve
months for the educational component. Eleven projects were
funded in 1976 and another 10 were funded in 1977; approximately
$700,000 was expended for these projects in each of these years.
No opportunity was provided for renewal in either of these years.

There was considerable variation in content, size, Juration,

and intensity among the 11 projects funded in 1376, as detailed
in the individual project descriptions. Despite this, there

was a good deal of similarity in the approaches adopted by the
projects. Each tended to treat the participants as a self-
contained group for at least part of the project. The in-
struction consisted of review and new materials deiivered
through traditional lecture format, which was often supplemented
with individualized materials and laboratory exper '2nces. In
addition, there was often a periodic seminar with itent experts
as speakers, and sessions to discuss common problems encountered
in returning to school and techniques for finding jobs. While
many of the participating women took additional coursework in
addition to the project, they tended to identify themselves

as part of the "WIS" group and had the majority cf their inter-
actions with that group.

The purpose of this study was to take an initial lcok at the
progress of the Career Facilitation Projects with the intent

to alter Program Guidelines and procedures if changes appeared
desirable. It was recognized from the outset that there was
limited opportunity to collect impact information as most of
the 1976 projects were not completed, and the 1977 projects
would have barely startcd. Therefore, the emphasis was
primarily on the process of the activities, supplemented by
what impact information could be aathered or surmised at the
time of the study. Primarily we were looking for commonalities
across the projects that <eemed to lead to successful nr un-
successful operations in order Lo provide a basis to advise the
future projects. Ve were also interested in collecting informa-
tion about the individual projects that could be useful in

the external program evaluation now being desiqned and in

the preparation and review of proposals for projects submitted
in FY 1978.

o




Significant changes have already occurred in the 1978 Guide-

lines for submission of proposals, some of which were influenced
by preliminary information from this study. For example, in 1978,
there will be provision for some participant support, as it was
found that undue hardship was occurrinag in some cases when no
funds could be used for this purpose. Also, the 1978 com-
petition is open to 1976 grantees only, as it was felt that

enough examples had been initiated in 1976 and 1977 while the
most pressing questions had to do with continuation and institu-
tional commitment, issues better explored in existing projects.

From the outset, limitations must be declared for thi, study.

It is not and it was not intended to be a careful, experimental
study. It is, to the contrary, a rapid and somewhat sub-
jective look at what is occurring with these projects. Thus

the findings are suagestive rather than conclusive. We saw this
as an opportunity to draw early impressions of the program, and
probably to encourage more concern for evaluation in the projects
by our presence. Another difficulty was the time and resour Zes
available that made it impossible for the evaluators involved

to meet together as a grouo to develop the on-site protccol

and standardize approaches among themselves. Also, the on-sites
were necessarily very brief, and therefore subject to all of the
dangers inherent in viewing a very limited segment of each of
these project's activities. Nor did the timing for site visits
always optimally match the project activities; some projects
were visited too early, others too late.

Most importantly, the Career Facilitation Projects are not
planned variation experiments. They are a diverse set of
projects around a common theme of attempting to provide
educational and job-related experiences to wemen who hope to
return to or improve their position in a science career. There
are und v btedly other project approaches that might be used, and
significait variables that have not been illuminated in these
projects. These deficiencies can be alleviated only by additional
projects and additional studies.

Methodology

Planning “or the study began in the spring of 1977. It was clear
that on-site visits were called for as most of the projects had
generated very little written information at that time and few
outcomes could be provided. Thus what was to be learned had

to be viewed first-hand. 1t was also clear that a common set

of questions could not be asked of all of the projects, due to
the variation in content as well as the different stages of
maturity that they presented. Finally, a previous evaiuation

of NSF experimental Women's projects had found that it was of

1
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considerable value to have at least two evaluators on each on-
site tean.

g/////G?;en these vestrictions, it was decided that only the projects

fgnded in 1976 would be to the point of maturity to make an on-
site visit worthwhile. It was also recognized that, in order to
have any impact on the 1978 guidelines, some of the information
would need to be available eariy in the summer of 1977. However,
a review of activities scheduled for the 1976 projects revealed
that a number could not be visited until late summer or early
fall (one did not even beqin until September ). Thus a schedule
of on-sites needed to be daveloped that would run throughout the
summer months and into the early fall. s
It was also apparent that the Foundation's staff could not under-
take the study by itself for two reasons. First, there was

simply not the personnel available te provide twe evaluators

to each site. Second, a study conducted strictly internally

would raise questions of self-serving findings and credibility.

It was felt that i would be better to include external evalua-

tors, both to provide a view outside the Foundation, and to bring
experience and strengths to the study not available on the NSF staff.

The procedure adopted was to enlist the aid of four external
evaluators, in addition to Katzenmeyer and Lawrenz from the
Office of Program Integration and the Women in Science Program
fanager, M. Joan Callanan. The external evaluators selected
were choser. for backqrounds in a combination of women's studies,
science education, career education, and general evalualion
experience. Those selected were Charles Bertram, Appalachia
Educational Laboratory; Evelyn Brzezinski, Michigan Department
of Education; l.ee Burks, Georgia Institute of Technology, and
Alma Lantz, Denver Research Institute.

As a means of introducing the study to the projects involved and
to incorporate their suggestions, it was discussed at the Career
Farilitation Project Directors' Meeting on May 20th. Since the
possibility of external evaluation had been included in the
Program Guidelines, there wcre no problems encountered.

The schedule of site visits was drawn up by Lawrenz. The first

two werr to be conducted by NSF staff, as these could be held at
institutions in the immediate D.C. area and prcvide the opportunity
for on-site protocol development and try out. After this, each
on-site would consist of one NSF staff member and one external
evaluator. FEach axternal evaluator would make two site visits.
Lavwrenz and Katzenmeyer developed the initial on-site protocol
which they used at American University. On the basis of that

ot
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experience the protocol was revised and then employed by the twe
‘of us and Callanan at George Mason, afte which it was again
revised. The protocoi was not a riaid interview instrument,

but More an outline for the site visit report that might be
developed. The intent was not to provide a restrictive set of
questions that shculd be asked at each site but to provide an
overall framework or suggestive structure in which each project
would be discussed. A copy of the final protocol is given in
the Appendix.

The balance of the on-site visits proceeded according to the
plan, with minor exceptions. The site visit to Polytechnic
Iastitute of New York had to be delayed for a week dug to the
New York power failure the niaht before the scheduled on-site.
The Chestnut Hill on-site included two NSF staff members in
addition to an external :valuator, to provide the Director for
Student-Oriented Programs, Lafe Edmunds, an opportunity to see
the project first-hand. Finally, the Washington Stdte on-site
was conducted by Lawrenz and Katzenmeyer; Lawrenz was no longer
an NSF staff member at the time that this on-site occurred.

In generating site-visit reports, the usual ndttern was to have
the report written by the external evaluator and reviewed by
the NSF staff member that had attended the on-site. It would
then be returned t the external evaluator for final draft,
after which it was sent to the Career Facilitation project
director for comments. In the interest of saving time, some
reports were also sent to project directors when they were
returned to the external evaluators. However, all individual
project reports have been reviewed bv tie other individual on
the on-site team as well as the project director.

Findinac and Conclusions
“he positive findings are:

(1) Tne 1976 Career Facilitation Projects are well run, high-
quality efforts. Except for variations’ caused by unavoidable
circumstances, the projects have done what they said they were
going to do. Uhile it is too early to make a €inal judqgment
about success or non-success for any of the projects, there
is little doubt that these projects have provided an excellent
test of the concept of career facilitation. None wil! have
failed for not having been tried.

2} The Project Directors as a whoie dre capable anu dedicated
leaders as well as administrators. Projects tend to be
personalized to the individual project director and the
project directors have performed extremc1y well. They heve
devoted much more time to the projects than they have been
compensated for, have taken personal interest in each of the
participants, and have aone out of thelr way Lo make it a
worthwhile experience for each. One Project Director had

1z
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a participant and her son move in with her when the participant
lacked the financial resources to continue without help.
Failure, if it occurs, will certainly not be due to the
lack of leadership on the part of the Project Directors.

Virtually all the participants in the projects have been
enthusicstic about the experience. I one sense, this is
predictable, as they are participatina without charge. Also,
the group cohesiveness formed in most prcjects among the
participants has led to greater satisfaction. However,

the demands on the participants are great, sometimes almost
overwhelming. Many of them have made substantial personal
sacrifices in order to take part and they will indeed be

a critical audience. Some gave up well-paying jobs and
moved considerable distances to participate. Many had
several hours commuting to the project, often while working
full-time. Therefore, their reactions certainly attest

to the value of the experience.

Faculties are also enthusiastic about the projects and the
participants. While the women in these projects tend to

be more demanding of the faculty than the typical under-
graduate or beginning graduate student, they are 31so willing
to work extremely hard to achieve. They are goal-oriented,
appreciate the faculties' efforts to help them reach that
aoal, and make it apparent to the faculty that “Yat is the
case. Many faculty commented that their contacts with the
women in these projects are much more rewarding than those
with their other students because of the focus and motivation
to succeed.

While 1t is early to make firm conclusions about outcomes,
it does appear that most women are gaining useful knowledge
from the projects, and most will eventually find jobs or
enter graduate school. Dropouts have occurred, but mainly
for reasons other than dissatisfaction wita the projects or
uncertainty about whether the participation would lead to a
job.

The negative findings ere:

Participants are much more difficult to obtain than was
originally envisicned. Almost all the projects experienced
some difficulty in finding applicants, a number had to lower
requirements in order to obtain enouah to operate, and
severa' simply failed to find enough participants to be

able to practice the project in the manner intended. In a
great majority of the projects, this has created a diversity
in the applicants accepted that is far qreater than hoped
for, often with necative impacts on the instructional content
and pace.
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In some instances, the small number of participants is
probably due to lack of adequate publicity. Many of the
projects tried the tradition3l means of identifying students
th ough alumnae lists or professional society newsletters

and journals. Others tried the newspapers, both national and
local, and a lesser number utilized other media such as
television and radio. Al1l approaches seemed to be somewhat
successful, and no one overwhelmingly so. Clearly women

who might be interested in this kind of a project are not
easy to reach, and more innovative and persoralized
approaches are probably going to have to be employed in

order to increase participation. Future project directors
will need to understand both the importance and the difficulty
of the publicity for such projects. However; the lack of par-
ticipants may be indicative of a more complex preblem,
particularly in light of the fact that low numbers of appli-
cants has been a common finding in other women's programs
targeted on increasing participation in science. It may be
that the pool of women either eliaible or interested in
projects of this nature is not as large as some have ascumed.
It may also be the case that projects will need to go beyond
publicizing the availability of the project to new techniques
for encouraging participation.

Few, if any, of the current projects have nigh probability

of continuation in the original form without outside money.
In part, this may have been due to the program specifica-
tions, as there was no mention of the possibility of renewal,
therefore discuuraging a major motive for continuation. This
has been altered tkrough the change in the 1978 guidelines.
However, in a number of the projects, continuaticn has not
been a high priority for the department or the institution.

A number have treated it like most federal grants - as a
source of money to be used while it is available, and to

be forgotten when it disappears.

Recognizirg the limited amount of information about
continuation now available, the follow: 7 interpretations
are qiven as hunches to be followed up in later studies.

A Career Facilitation Project is more likely to be continued
where: (a) The institution needs the students, and sees

the project as a way of recruiting them. The implication is
that the prestige universities are less likely to contipue.
(b) The institution and/or department in which the project
is housed sees its role as applied. The rore pure or
theoretical the host organization, the less it is going to
put into a career facilitation project. (c) The project
director is a permanent staff member of the departmen..

(d) The project director is highly committed to women in
science activities. (e) The project director is a woman and/or




at least some of the other staff members are women.

(3) Almost all of the projects attempted to achieve more than
is realistically feasible. To scme extent this is 1 normal
learning process for any institutional offering. They will
overshoot the mark in the first attempt and will *2come
more realistic as the experience is repeated.

However, it appears that in some projects the heavy amount

of work reflected a lack of snecification of outcomes and the
activities renrecented a smorgasbord of possibilities - some-
thing for everyone. There is a need to clarify exactly

what group each project is intended to serve and what that
particular group is going to need. This, of course, will
make it more difficult to obtain large numbers of partici-
pants using current publicity techniques.

(4) The projects, with a few exceptions, are not heavily job-
skill oriented. They tend to be academic undertakings,
not too different from what the departments in guestion
usually do. It must be pointed out that some of the projects
never intended to be anything but an academic review activity.
Others, however, made more serious claims about the career
payoff for this experience, and several oversold what they
actually had to offer in this area. A few need to review
their publicity materials to clarify and sharpen what it is
that they are actually qcing to provide. This could help
prevent unrealistic expectations on the part of participants.

(5) In a great proportion cf the projects, the evaluation pro-
cedures for determining student outcomes are extremely
informal, (sometimes almost non-existent) or are generally
irrelevant to the specific objectives of the project. This
again ceuld be expected in a new set of projects operating
in an as yet uncharted area and the informality is quite
appropriate for formative evaluation of small projects where
the Project Diractor is in daily contact with the participants.
But it is a mat.er for concern in the future, as a *vpe of
documentation that would be useful about what students
actually are or are not learnino is not likely to be
available. Further, most projects collected inadequate
baseline or entering skills information about the participants;
not knowing the strengths and weaknesses of their partici-
pants led to unproductive instructional activities at the
outset.

The following is an expression of concern about the Yomen in
science Program and the Career Facilitation Project component
ir particular with reference Lo internal NSF oraanization and
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and planninq. The overall support for the Homen in
Science program is $1M per year, of which approximately
$700,000 has been devoted to Career Facilitation Precjects
in FY 76 and 77. Since the average cost per project is
about $70,000 and the averaqge number of participants is
absut 25 - 30, there will be about 10 projects per year
reaching about 250 - 300 women.

A case can be built that since the Career Facilitation
Projects ai « aimed at improving the scientific work

force they should remain in the Science Personnel
Improverent Division. A case can also be made that this

is a.. institutional proaram, a, the support is aiven to the-
institutions to develop a program, and thus should be
located in the Science Educaticn Resources Improvement
Division. However, the size of the program arques

strongly that it is unrealistic to treat it as a block

grant program similar to those already in either of these
Divisions. The cnly rationale that can be made for Women

in Science, and particularly the Career Facilitation Projects,
is as experimental proarams trying various mechanisms to find
which are successful or unsuccessful, with the hope that
these ideas will be picked up by institutions that do not
nave arants as well =< those who do. As such, it is a
research, development and demonstration effort regardless

of where it is administratively housed in the oraanization.
The danqger s that by locating the program in Divisions
cormitted to block programs, it will also be seen as a

block program, both by NSF decision makers and potential
grantees, and that is nonsensical given the size of the
budaet.

Comments and Observations

The followina comments and observations are not intended as either
positive or negative statements about the Career Facilitation
Projects, but do relate to future functioning of the proaram

as a whole.

(1) Location of projects is clearly a critical variable. To
be successful the project must be located in an area where
there is a substantial number of women with science training,
and a large number of potential employers. There were
exceptions; some women traveled to projects from great
distances. However, most participants are goinaq to be from
tre immediate area of the project, and it is essentiai that
that area be able tc provide the necessary participants if
the project is Lo be successful. The implicat:on is that
most of the Lareer Facilitation Inoiects sheculd be Tocated
in urban areas.

v
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The issue of support for participants cannot be ignored.

The new quide!ines permittina some participant stipends will
be helpful, but certainly wiil not address the whole issue.

If participant support is minimal, the program will be
vulnerable to the criticism that it is nrcviding experiences
for those who economically need it least. This is particular-
1y the case with women who are under-employed; often they have
no other source of income and cannot alter their situation
without some assistance. While it is totally unrealistic

to consider full participant support within the curvent
hudgetary framework, it might be possible to explore means

by which industry and government (Federal, State, and
municipal) would cooperate in the support, if the total burden
was not placed on these potential employers and if the pay-
off for them was made very clear. This would probably require
having industry and gevernment as full partners in the planning
and in the executicn of the prcjects. Such an approach would
have additional potential benefits for job placement and
specification of job skills needec.

Experience with the first set of projects indicates that

it is unrealistic to expect that an experience of this
duration can create the equivalent of an undergraduate dearee
in science or engineering, unless the participant already
ha- that deqree. In other words, a physics project can ex-
pect to have outcores equivalent to a undergraduate physics
degree only w.th those participants that already have an under-
graduate physics degree and are essentially reviewina; for
those with chemistry or matnematics major, they will not have
the equivalent of a physics major. But they will have a
special type of inter-disciplinary science training that.is
probably equivalent to a bachelor's deqree, if such a degree
existed.

To achijeve the equivalent of a specific undergraduate degree
should be seen as a aoal rather than an objective of this
program, unless it is to be limited to projects that pro-
vide for review and updating for women only within their
field. JTn our opirion, the latter would be unfortunate, as
many of the participants wished to change their scientific
discipline. Further, the number obtaining jobs on the basis
of having participated in these projects suqgests that employers
are willina to recoanize the value of this effort. For women
wishing to return to a scientific position or the prepare

for a more rewarding job, their maturity, stability and
evidence of ability to complete the Career Facilitation
Project are probably as 1mportant as the particular courses
they have taken.

It is still an open question whether academic departments.
in aeneral, are really aoina to be able to respond to an
etf rt such as women in science. bepartments are willina
1 o=
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to carry out a project as long as it is oniy a small deviation
from what they usually do anyway, and the participants are not
too different from what they would expect in their under-
graduate or beginning graduate student body. But most of

the women who participate in this program want jobs, not
academic training, per se. This is likely to call for a
program that is far different from a crash review with a few
practical applications added that many departments would be
willing to offer.

The defense that most departments would give to the academic
approach is that a scientist must have the theoretical back-
ground to compete effectively in the rcal world. If so,
academic departments are already prepared to do this; there
would seem to be minimal gain to be achieved by having the
Career Facilitation program. It would probably te as effective
to offer free tuition to a selected group of women, and
certainly less expensive. This would also provide greater
freedom for the participant. Other approaches could be
employed to provide the group esprit de corp amonq women
graduate students.

As mentioned earlier, the Career Facilitation Projects may
be making unrealistic assumptions about the pool of talent
available. The program evaluation study of the Career
Facilitation Program now being designed should provide

some of these answers. On the basis of the experience to
date, it is debatable whether there is a large number of
extremely well-educated, and academicaily motivated, women
who will wish to have this type of experience. It is at
least as likely tnat women with these qualifications do not
need a project; they may well have already found other
alternatives. And even when a project does locate well
prepared participants, as several did, it is unknown whether
this could be continually repeated if the project would be
institutionalized. What the projects may have to deal with
are women who are nct highly academically prepared or do not
have any particular intere.t in seeking higher academic
degrees. This is a far different group than most traditional
academic departments are prepared to deal with.

The rationale for the Career Facilitation Projects need not
include encouragment or discouragement of the attainment

of further academic degrees; what is c<ritical is that
alternatives remain open for the participants. A number

of participants we spoke with did not wish to pursue
graduate work, even though they might have been identified
as havina the potential for this. Howr -r, they rnight
change their minds later 2s they have rther experiences.

(o
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What appears likely is that projects may well need to draw
women who do not enter with the necessary academic prepara-
tion or academic motivation that immediately encourages
advanced graduate work.

It has emerged in these projects that a particularly large
group of women who have an interest are those who already are
or have beern science teachers in the elementary and secondary
schools. The projram was not envisioned for this group,

but rather for those who held deqrees in the pure sciences.
Yet many schocl teachers are looking for a change in career
for a variety of reasons: lack of teaure, low pas, no jobs
in the area desired, or simply that teachina is no longer
rewarding. Regardina teachers, timing of the projects becomes
critical, as those who are currently teaching have contracts
that must be signed in the sprinq and they need to be
informed early if they are to participate in any project.

Another concern that has emerqed is that of the relatively
large rumber of foreign-borr. women {some of wnom are non-
citizens) in the projects. In both 1976 and 1977, they
represent a substantial minority, particularly in projects
on the east and west coasts, and along the southern border
of the U.S. Reviewing credentials for these applicants is
very difficult. Many of the foreign born and trained are
extremely well-prepared in science, but are unable to locate
a scientific position in this country. Others hold science
degrees from foreign universities but are not particularly
well trained. Many have the usual difficulties of lanquage
and will present special problems for placement.

Non-citizens are eligible to participate in these projects,
but the Foundation may wish to determine as a policy issue
to what extent this clientele should be served.

One aspect of the Career facilitation Project that deserves
further study is the importance of career development and
job readiness skill learning. Most of the projects included
this, but there was considerable variation in approach

and amount. Almost all of the participants we interviewed
felt that the counseling, vitae preparation, job interview
simulation, and other approaches used were helpful, although
it was also clear that assertiveness training and group
counseling techniques developed for the traditional female
undergraduate must be modified for use with these women.

What should be done to assist women in Lthese projects to
better understand their career opportunities and how to most
effectively search for a iob cannot be identified without
clearly specifying the nature of the participants; those

who are employed will need different inputs than those who
have been out of *he work force for « substantial amount of
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time. However, it is evident that women in these projects
express a need for assistance nere, and it is reasonable to
assume that this 1s an area that can be forcefully addressed
in projects of relatively short duration and intensity. A
primary concern must be to increase the relevance of these
activities for the non-traditional student, particularly here
the mature woman with a science backqround and interests.

(9) A final issue is the importance of the participant group’s
cohesiveness in the projects versus the opportunity to func-
tion in the institution as a reqular or nearly reaular
Student. It is very clear that a number of projects developed
considerable esprit de corps and this was extremely helpful
to many of the participants in aetting through the work
expected of them. For some women, this very well has been
the critical factor; for others, while it was clearly
appreciated, it was not essential. On the other hand, hy
allowing the women to operate not as a self-contained sep-
arate unit, but more like other undergraduate or graduate
students at the “nstitution, they have a broader opportunity
to participate in that institut’on and aa:n experiences
that a-e more aeneralizable than those with the self-
contained aroup might be.

There <eems little question that many of the participants
were in need of success experiences and an opportunity to
be eac-d into academic competition. However, the evaluators
have different minds regarding whether this need by done
through the cohesiveness of a self-contained unit. Several
feel cohesiveness is extremely important, while several

feel integration in the reqular program is more critical.
One implication is that if a project is not goina to be
strictly self-conteined, there is still gooc reason to
attempt to create an esprit de corps among the women in
science departments by attempting some special programning
for ihem. This is particularly true for the older students,
who feel they do not fit into the usual academic mold and
need the reassurance of others around them as they beyin

to reestablish skills that may not have been used for a
considerable period of timc.

A Classification of Participants and Projects

While these 11 projects and the women taking part in them can
hardly be regarded as a representative sample, certain cateaories
emerge. Women bring different needs to these projects and the
projects have different emphases. This i¢ an initial attempt at

a structure that matches participants' needs and project rationales.
In the interest of highliahtina the cateagories, the nature of

both the participants anc preiects has been areatly oversimplified.

Q <)
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Participants can be classified into une of three aroups:

(1)

(2)

Those who are out of the work force and who wish to return
gradually. One typical example of the stereotype of this
aroup is the wife and mother whose children have 1~ached

the aqe where she no longer feels the need to be in the
home full time. Although she holds a degree ir science,

she may never really nave been in the scientific work force,
either having been married shortly after college, or having

" held a- job that did not really use her scientific background.

Self-assurance and commitment to a science career are
likely to be problems. Her husband and children may or
may not be supportive of tie return to school. Even if
supportive, there will be stresses due to the thange in
routine and she is likely tc feel some pressure, external
and internal, about being unavailable for family activities
and responsibilities that previously she could carry out.
She is 1ikely to want a part-tii - job at the end of the
project.

Women who are willina to make a full-time commitment to
entering a science career. This woman is very different
than the one described above as she has decided that for
her it is necessary that she enter or reenter a scientific
career on a full-time basis., She may be married and have

“children, although it is 1655 1ikely than in the first

group. Even if she has childven, she chooses to return
to a career much earlier than the woman in the first
group, often while the children are quite younq. Her
decision to take part in the project may be linked to a
personal change in her life, such as divorce. In fact,
she may need a job for eaconomic survival. In contrast
to the woman in the first group, commitment and self-
assurance are much less of an issue. She kncws far more
where she is going and why; thus, her participation is
much less likely to be tentative. ’

Women who are already working who wish to shift careers.

This woman aiready has a science position, but is dissatisfied
with what it provides. (A pre-college science teacher is one
example.) She is also less likely to be married and have
children than the woman in group 1. Uniike the women
described above, she is more likely to be working because

sha economically must, and finances are therefore much

more likely to be critical. Location and scheduling of the
project such that it can be coordinated with her job will
determine whether she participates. If anything, she is

even more goal oriented than the women in aroup 2, because
she knows exactly what she wants the project to do for her.
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She is also less likely to have academic inlerests or
motivations to do advanced qraduate work.

There are also three types of educational experiences
that the projects could provide, plus a fourth, default
opticn which is no specialized project at all.

A. Updating. This prcject simply attempts to provide
intensive review with some introduction to new content
areas and instrumentation. Given the limited amount
of time available, the matzrial is necessarily tele-
graphed and somewhat simplified, but is quite broad
in its coveraae. This approach makes no claims to
being a career preparation beyond that which an under-
graduate science deqree provides. Selection is probably
less critical for this program than for the others
discussed below, as long as the participants have some
basics and can handle the mathematics required.

B. New career direction. This approach definitely makes
claims for providing a new career for the participants.
It attempts to retrain or to redirect on the basis of
the background of the participants. There is little
emphasis on updating, beyond what normally occurs in
any course as a precursor to new learning. The back-
ground is assumed, and thus selection becomes critical.

C. Combinmation of updating and new career direction. This
project attempts to have some of each of approaches 1
and 2. It is probably most like what was actually
done in most of the projects. Selection is somewhat
less critical than with option 2, but certainly iore
so than with option 1. The difficulty with this
approach is one of time in the attempt to fit too many
activities into a limited number cf hours.

D. No program. Certainly one optionm is to have no
specialized program, but simply to allow women to
participate in the existing instructional programs
of various institutions. It is included simply to
examine what would happen to each of the different
groups of participants if some kind of program such
as Yomen in Science did not exist.

The three groups of participants and four project options have
been combined in Table 1. Any conclusions drawn must be heavily
qualified, and neither projects or participants will ever occur
in the simplistic manner in which they have been presenied. Yet
there are sorie qgeneral trends that emerqe.

Do
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For women who are out of the work force wishina to return
gradually, the best project option is updating, as new career
direction or a combination would probably require more commit-
ment than they are ready to give. While participation in

the more intensive projects is quite possible in the future,
there will need-to be an interim stage that gives these women
an opportunity to test their uotivation before a full
commitment is made.

It bears repeating that projects targeted on women gradually
returning to the work force must recognize the-need to
encourage and foségp\mgtivation and commitment. Projects
cannot assume that the commitment will already exist, as

the lifestyle change faced by these women is bound to create
confusions and self doubts that may be reinforced, both
subtly and openly, by family and friends. A return to
school or to the work force is all too often seen as a
rejection by those close to the woman.

Assuming there is no special program available, some of these
women will return to school on a part-time basis. However,
lack of any suppori group would indicate low probability of
completion, at best a lona period of time for this to occur,
and possibly not in science.

Women willing to make a full-time commitment will probably not
be satisfied with just the updating approach, but will wish
something more clearly career related. The combination program
could be very appropriate, with its emphasis,on review as well
as career preparation. The real issues are qoing to be

whethér such projects can realistically coven both updating

and skill acquisition in a reasonable time, abd whether

jobs actually do result. These are major hurdles and will
require careful selection of participants to take advantage

of the opportunity. 3

i
i

Without a special program, this is the group most 1ikely to
return to school, as the commitment and focus of these

women will result in some aclion taken. Whether they return
to an academic background and educational setting or search
for a job immediately will be determined by economic
considerations. Those with strong academic credentials may
receive assistantships, and they will probably return to
school; those with more marginal credentials will not and
they wiil probably be lost from the scientific work force.

Women who are already working will need the least amount of
updating, unless they are currently in a totally unrelated
field. The critical issue is economic; they will participate
only to the degree that it is economically feasible for them

2o
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to do so, and the experience gained will lead to a position
that is better thar wha: they already have. A new career
direction is what they want, and the project will work if

it meets these requirements. Experience has suggested that
employers will not provide the support for these programs;

if they are interested enough in the woman to provide support,
they will also resist any effort that might lead to losing
her.

Without some type of special program, some of these women
will take courses, even an M.S., where the”job pay-off is
clear. However, they are not particuiarly interested in
courses simply out of academic motivation; most will find
the benefit to be too little for the cost and effort
required.

Recommendations

From the conclusions and observations drawn, the following
recomuendations are made:

4
Program Guidelines and Proposal Review Procedures:

(1)

(2)

Proposals should clearly delineate who the project is
targeted at, the specific activities that will occur, and
the expected outcomes.

Proposals should identify a clear need for the project
which includes evidence of an adequate pool of potential
participants in the immediate area. If such a pool does
not exist, the proposal should provide evidence that
appropriate women will move to participate in the project.

Prcnosals should clearly outline the publicity procedures

to be used and the probability of success that might
reasonably be attained. Special emphasis should be given to
matching approaches to be desired participant types. Where
the number of applicants is likely to be low, publicity should
go beyond announcement of the availability of the program to
techniques for encouraging participation.

In addition to requirements already in the guidelines,
proposals shouid specify evaluation procedures that will
indicate how prerequisite knowledge and skills or participants
will be determined, what feedback procedures will be employed
for informing project staff and participants avout progress,
and how knowledge, skill, and attitude chanaes of participants
will be judged.
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Proposals should outline a plan for institutionalization
that details what steps will be taken to establish the
viability of the project that do not depend on perpetual
federal funding.

Career Facilitation Program Directions:

{1)

The program should experiment with cooperative project
ventures involving universities, gcvernment and industry
that would provide participant support and job experiences
during the project.

The proqgram should explore whether academic departments are
appropriate locations for career projects; perhaps direct
funding to industry or training centers would be more effective.

The program should experiment with more projects aimed at
upgrading skills of women with less than superior academic
preparation, or with inapprorpriate preparation. To what
deqree can English majors be retrained for science careers
using the Career Facilitation approach? Which science .
careers? What are the critical elements in success and
faiture?

The program should experiment with various approaches to
group cohesiveness among project participants. Is it
essential for the project to be self-contained? Will
participants develop their own cohesivenes if not self-
contained? What are the important componenis in establishing
cohesiveness?

Science Education Directorate:

(1)

»

The Homen in Science program should be moved from the Science
Personnel Improvement Division to the Development and Research
Division, or research ani.development units should be created
within the SPI, and by implication, the SERI Divisions. If
the latter is chosen, it must be recognized that the block
qrant strateqy is likely to be of Timited value for R&D;

most of the awards will probably be one-of-a-kinds, with

far more intense monitoring than is possible in block arant
programs.

As a f 1 recommendation, the Science Education Directorate
shouid u.se this study as a model to be employed with recently
establishec programs. Without qreat expense or unreasonable
time demands, it provides proqgram staff and OP1 with an early
working knowledge of how the projects are operating and
problems encountered. An oplimal time is during the second
year of operation, as was the case here. There 15 seldom

Bl
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enough time between making the first-year award and preparing
the second year quidelines to expect to make any proaram
changes then. It is in the third year that chanaes can
realistically be made, and this type of study provides
information for that purpose. We also used the study

results in the individual review of third year proposals

as the competition was limited to the 11 FY 76 projects

and all had been visited. This will not likely be feasible
for other, larger programs but the general sumbary should

be useful to review panels.




Table i /

Matching of Participants and
Projects in Career Facilitation

Women out of work
force wishin~ to

’

_ PARTICIPANTS

vlomen out of work force
willing to make full-time

Women already working
who wish job change.

PROJECTS return graduaily. commitment.
Updating Best match if project May attend 1f given full-time. May participate if scheduling
is operated part-time. Probably not career-oriented is appropriate. Probably have
enough for this group. less need for this than other
groups.
New Probably too much work Will probably work if the Best match if project has
Career and too much commit- problem of up-dating is not appropriate scheduling, the
Direction ment for this group too severe. shift is realistic in terms
without some transition of background, and jobs are
i phase. available.
+
Combination ! Probably too wucn com- Best match if full-time Probably will not work as the
! mitment but may provide jobs are a st-ong probability. time commitment is too great
I a stepping-stone it the Financial support-will be for the potential pay-off.
‘ project extends over a critical for manyﬁa\
substantial period. .
N
No Prograr Mzy take occasiona’ course. Many will become full-time Some will attend night classes

Will miss the group support
and be less likely to con-

~tinue. Will take sub-

stantial amount of time.

students 1f it 15 economic-
ally feasible.

if the pay-off is clear.
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Individual On-Site Reports




American Universily

General Information

Site: American University, Washington, D.C.
Project Director: Dr. Nina Poscher

Focus: Chemistry

-Budget: $108,410

Expected Number of Participants: 40

Date of Visit: June 2, 1977

Evaluators: Ffrances Lawrenz, Conrad Katzenmeyer

I1. Preject Overview

The American University Proiect provides an intensive review of
underqgraduate chemistry 1n four areas - physical, organic, analytical
and biochemistry. The project is organized as a sepcrate entity
within the Chemistry Department procram. Students participate as a
qgroup and aenerally do not take other reguiar courses.

The project s instructional program consists of lectures and labs

in the four areas of chemistry; each is aiven 1n a block by a
different faculty memper. Fifty nercent of the time is spent in
lecture and 50 . in the lab. Lec*ures on job placement are included
in the last week of instruction. Two different secticns of the
project have been run: Fali '76 and Sprino '77 semesters for a total
of 28 weeks, four hours per day, 5 days per week; and an 1ntensive
summer section of 14 weeks, & hours per day. Twenty-one students
participated during the academic year and 10 during the surmer.

American Universit, is a private institution located in the Northwest
section of the District of Columbia. It nffers a full ranae of under-
qradaate and araduate proarams throuah the doctorate. It has a total
of approximately 13,000 students: 6,000 undergraduates, 4,000 grad-
nate students, and 3,000 non-deqree students. The Chemistry Depart-
ment has 1. faculty merbers. 35 underaraduate majors and 78 graduate

students.
1II. On-Site Procedure

The two of us spent the entire dav at American University. We attended
a lecture on polymers ard observed laboratory activities. We spoke
with the Project Director, three faculty members involved in the
project (one was on leave), the Chairman of the Chemistry Oepariment,
the Associate Provost for Academic fevelopment, and 10 of the 20
participants who had conpleted Lhe project during the academic year.

He did not interview current purticipant< as they had tjust started

the progran. e ol o reviesed f1le rateriels on applicints,

ub)
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IV. Process Evaluation

The impetus for the project came primarily from the Chemistry Depart-
ment, which has a strong commitmert to the education of women. With

four female faculty members, American University's Chemistry Department
is the second largest in the country for fermale faculty representation.
The University does not have a larde proqram in continuing education.

The administrative outlook was that the project was rumning well and
posed no problems. The feeling was that it was a philosophically

sound idea, and as it required very little of them, they were willing

to have it. There is no lonq-term institutional commitment to continuinn
the project.

The Froject Director is an Associate Professor and also a Dean. She
is very active in professional organizations and has obvious strong
organizational abilities. The project's instructional starf are all
experienced teachers and researchers with considerable interest in
the project.

The women's proqram had the use of a general chemistry lab and larae
seminar room, and instructor's time was arranged to allow them to
teach multi-hour periods. However, some scheduling difficulties were
encountered during the academic year. The women were not scheduled
into an organic lab for their organic component because other classes
were in it, and the classroom was preempted occasionally for various
other uses.

The participarts had access to other campus facilities, particularly
the 1ibrary and the computer center. However, they had experienced
some difficulty in the use of the library as they were on campus for
only a short peried of time and found reservations for over-nicht
books and other procedures did not fit their 10 - ¢ schedule.

The educational program provides an appropriate mix of activities

and it is focused at an appropriate level. Lectures begin with simple,
interestina applications and then move to more formal, structured
learni «a. It provides a basic review of undergraduate chemistry.

The review does not have the breadth of the undergraduate curriculum,
but does provide a considerable depth in the topics covered. The
balance of the lecture and lab appears to have worked well. The
opportuis*y for experience with many types of instruments and laboratory
procedures has been a definite plus.

Publicity for the project was handled primarily through advertisements

in the newspaper and in the Chemical and Enaineerina Hews. In fact,

many of the participants heard of the project through word of wouth,
e.qJ., through scientist husbands who may have seen the advertisements.
Selection procedures emwphasized underqraduate chemistry background and
general science: trainina. Interview impre<sion nlayed 1 major role

in decision, in addition to the materials submitted by the placement
procedure in the project; however, the Chemistry Department has an
informal network to many poter tial erplogers in the Uashinaton, D.C. drea
and has expended considerable 2ffo. 1 in publicizin 1 the projects and




identifying potential empioyers.

Management of the project in the first phase was hampered by the

short lead time as they chose to begin the program in fall semester
only two months after the award was granted. There were a number of
initi1al difficulties, particularly in the delay of the delivery of

the equipment caused by the United Parcel Service sirike at that

time, but the difficulties encountered early in *he tall semester

were overcome. The project is now in its second round of participa-ts
and is running very smoothly.

The staff is well suited to the project. The Project Director oversees
all of the aspects of the project in a very competent manner. She

does not stay in close contact with the individual participants but
rather leaves this to the indiv'dual faculty member. All faculty
members are in sympathy with tne philosophy behind the program and

are comnitted to helping the women succeed. They appeared flexible,
willing to change content as needed, competent, and genuinely
interested in the students. They spent much more time than required
working with the students, particularly 1n lab, and are enthusiastic
about science, transmitting this to their students.

The participants have varied backgrounds  Most have underqroduate
chemistry majors but tiere are a few from biolegy and other sciences.

Overall, they were C+ to B+ undergraduate >tudents. Age varies
widely, but most have been out of school for a number of years.

The participants are enthusiastic about the program and apparently
studied hard. They appear self-confident of their ability and pleased
with their accomplishments. They feel that participating in the
project involved a great effort on their part, and they were reluctant
to give any more, e.qg., buy books. Many of them have restrictive job
requirements (e.g., part-time or work at home) and were somewhat
disturbed that the jobs available did not fit those reaquirements.

They would have liked a much more extensive effort in jub placement

on the part of the project. The general feeling seemed to be:

'"I've worked hard and I deserve a job."

V. Qutcome Evaluation

The j;roject has increased the participarics lab skills, self confidence
and theoretical knowledje of cheristry  Gains were demonstrated on
the chemical society examinations emplosed.

Participants felt they had benefited trom the viperience It s

their feriing that very few of them were r1eddy for graduale work in
chemistry at the outset. After having ithe project all felt theyv could
do Master's level work and several are in fact doing thi,

It is too early to make a judawent on tob placement other than

the four who had already located a job and the two whu have choven

to continue in graduate school. The participants voiced consi1derable
concern about finding a job, but faculty members feit that all would

Je
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indeed succeed in time, even those seeking part-time work. As the
faculty at American University are in close contact with most of the
potent1al employers 1n the areqa, this appears likely to occur

The department and American University are also likely to benetfit
from the presence of the project. The faculty was 'mpressed with the
capability and especially the motivation of the group. Severol
commented on how much more rewarding the 1nstructicn of ““.15 group
was than the typical undergraduate or beginniita qraduat class.

For the 1nstitution, the project provides one means by wnich

American University can move into the areas of continuing education
and women's studies, As AU has not had major commitments 1n these
areds in the past, this could provide a first step in reorienting the
faculty directly 1nvolved as well as the inst.cwution as g whole.

VI. Summary of Reactions

The project has been successful 1n identitying women who needed
utdating 1n chemistry and providing them with useful and appropriate
material. While it 1s impossible to provide the equivalent ¢t a
bachelor's degree ir two half time semesters, the prolect has
achieved o qreat deal in the time alTowed. It was probably a4 mistake
for the project to attempt to beain in the fall semester with the limited
lead time possible. However, they coped well with the problems. The
participants are very enthusiastic about the project and 1t 15 «lear
that where many were only considerina the possibility of luoking

for work before the project, a great proportion will now be actively
seeking a job or more advanced training

VIT. Recormendations

There are three areas where prolect changes night be made:

(1) attitude development, {(?) cormunication, and (3) study. [t might

be beneficial to provide attitude development to encoureqe a stronger

areer orientation in the participants. This would help the project

acnieve more mmpact on the numbers of wowen emplcyed in the sciences.

It 15 apparent that one of the project's tasks 15 to increase the
professional commitment of these participants. Wh* - this has

happened, 1t might be diven a more central focus. In the area of
conmunication, more formal channels fur expressing dissatisfaction or

giving suggestions might be developed. This could be accomplished in’
conjunction with a more extensive formative cvaluation effort. In =
addition, more time miqght have been spent with the participants on '
establishiina methods for personal contact and support and on intro-

ducng and explaining the purposc and expeclations of the project.

There scemed to be little provision for study tire or Ltudy facilities




For the Career Facilitation component of the Yomen in Science

program, the followina suggestions are offered for consideration:

(1) There could be considerable gain if the projects could be linked
with part-time internship experierces in industry. This would help to
ease financial burdens and provide practical training. It might

also be an effective means of placement, offering both the woman

and the potential employer an opportunity to become acquainted in the
work settina. If the faculty reaction to these women ts any indication,
they are likely to do very well in internship placements and mioht
aven convince tnem of the value of part-time positions. However, it
is unlikely that most industries will be willing to absorb the total
cost. Perhaps they would be willing to split the cost, with NSF
picking up the rest.

(2) A major function of a Career Facilitation Project that deals with
part-time participants is to instill career commitment. This should
be clearly stated in the quidelines and project proposals should be
judged on the probable success of their plans to accomplish this.
Having such a requirement would sensitize participating faculty
members from the beginning that their efforts must extend beyond

the traditional academic role.

-
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I. General Information

Site: University of California at Davis, California
Project Director: Dr. Richard Dorf

focus: Engineering

Budget: $64,531

‘Expected Number of Participants: 20-40

Date of Visit: July 19-20, 1977

Evaluators: Alma Lantz, M. Joan Callanan

II. Project Overview

The purpose of the project is to retrain women with degrees in math and
science so that they will be eligible to enter the job market as
engineers at the B.S. level or will be able to compete successfuliy

in graduate programs in engineering.

A recruiting plan attracted 40 women who earned B.S. degrees in
mathematics, physics, chemistry, computer science, or enaineering

no less than two, nor more than 15, years ago. Applications were
received from 87 persons; 58 of them were accepted; 40 of these came.

Participants will receive an educational experience which qives them

a core of fundamental engineering courses and whose format takes into
account their needs as reentry students with family and job responsi-
bilities. Participants will attend an intensive two-week, on-campus
summer session to review mathema’ics, physics, and computer programming.
Throughout the remainder of the academic year they will commute to
intensive weekend instruction sessions taught in the Bay area, initially
at least at the Lawrence Hall of Science. A second two-week summer
session will complete the program. All women will be offered the
opportunity to gain practical experience through cooperative engineering
jobs. Assistance with placement in permanent jobs will also be offered.
Participants completing the program will receive extension credits

and a certificate of completion.

The sponsoring institution for the progrem is the University of
California at Davis. The University is part of the state system, and
all high schnnl seniors in the upper 12 1/2 percent of their classes
are eligible as students. The student body has an enrollment of
approximately 117,000 students, concentrated in the sciences, applied
science, engineering and agriculture. The university has a larqge
"work-learn" or internship proaram for its students.

The project is housed in the txtended lesrning Division. The University
Extension 15 the continuina education service of the University of
California enrolling about 22,000 students. 1.C. Davis Extension
programs offer individuals opporturnities for personal growth and
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pro}essional development in 29 northern California counties.

Although many programs are designed for those who have attended college,
most courses are open to any adult who can benefit from university level
study.

Extension programs cover a wide range of subjects and employ a number
of unusual teaching techniques. The programs vary in length and for-
mat, from one-day conferences and short lecture series to courses of
two or more quarters and certificate programs requiring up to several
years to complete.

The University Extension also has a small part-time degree program
for engineers and for nurses, although these programs are theoret-
ically being phased out. The division also offers various kinds of
counseling and courses for reentering students. The division has
systematically attempted to address some of the needs of reentering
women Students, e.q., the University Extension's Women's Program has
reached an estimated 900 women over the last two years of course
offerings.

III. On-Site Procecure

Tuesday, July 19, 1977

6:00-8:00 PM Dinner at Dorf's
McCoy - Extension Specialist
Soderstrand - Review Math Teacher
Frohreich - Project Coordinator
Dale - Computer Sciences Teacher
Callanan - tvaluator
Lantz - Evaluator
Dorf - Project Director

8:00-10:30 PM Meet with participants, Tercero Lounge

Wednesday, July 20, 1977

8:00-9:30 AM Breakfast with Mike McCoy & Donna fronreich
and Stephanie Twomey - Project tvaluator

2:30-10:45 AM Examine project records - UNEX conference room
i1:00-12:00 N Sit in on Physics class ‘Roessler Hall, Room 66)

12:00 N-1:00 PM Lunch with Physics instructor (Ualt Wyckoff) and
EE Lab In ‘*ructor (Ed Fields)

1:00 PH Sit wnon it lab
2:00 PM Hect with Diclt borf
5:30-6:30 PM Dinner, Tercero Diming Hall

6:30-9:00 PM Student informal meeting with Dort

[ ()
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A1l persons listed on the schedule of activities, including the
entire group of participants, were interviewed. Student applica-
tions and files, professors evaluations of students, and class-

- room instruction were observed.

IV. Process Evaluation

The project objectives are closely connected with those of the
division, e.qg., providing nontraditional education for the non-
traditional student. It is at odds, however, with the way that
the University, as a whole, envisions its mission, e.g., the
university is generally geared for the 18 year old "straight
through™ student.

The staffing of the project appears to be typical for the Extension
Division, (drawn primarily from non-faculty) and contracts have

been drawn up on schedule with the visiting faculty members. The
facilities available for the summer sessions on the Davis campus are
adequate and pleasant, includinag dormitory space, eating facilities,
erqgineering labs and ciassrooms. There was, of course, the inevitable
problem with obtaining adequate computer time that appears to have
been resolved. The weekend sessions will be held initially at the
Lawrence Hall of Science in Berkeley, an outstanding facility for
this type of endeavor. No arrangements for weekend housing have
been made by the project staff for the weekends, and this housing
may present a minor problem for the participants.

The educational component includes a review of math, physics and
programming, courses in circuits, statics, properties of materials,
electronics of circuits and systems, dynamics, fluid mechanics,
mechanics of materials and thermo-dynamics and a two week session

in instrumentation systems. The content of the course was devised

by the Advisory Board. The standard engineering curriculum was
presented to the board, comprised heavily of industrial representa-
tives, with a few faculty members. The advisory committee aqreed

on the critical elements that needed to be included in the curriculum
and instructors were asked to.structure their courses around those
critical elements. It is anticipated that this will produce a strong
preparation, and reflect in high scores on the National Engineering
Exam to be taken at the end of the project. The absence of focus

on theory, however, may be detrimental to those wishing to pursue
graduate education.

The students have also had field Lrips to twqggndustrles to meet

and observe their female engineers. While tHefe role models were

not met by the evaluation team, the participants commented that none
of the role models had "historically intact" marriages. The delivery
of the courses wi'' be fairiy traditional classroom instruction in
concentrated time periods, e.q., two weeks during the summer (about
ten ;wurs a day) and 26 weekends (also ten hour days).
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The publicity for ihe project was a mixture of traditional and
nontraditional means. The traditional methods included advertise-
ment in catalogues and letters sent to alumni. Most of the response
was solicited from nontraditional direct advertising in a variety

of local places (e.qg., NSTA journal, ads in feminist credit unions
and bookstores, San Francisco Chronicle, etc.). Judging from the
response, the publicity must have been good.

The participants were selected by a screenina for the minimum require-
ments--adequate number of courses in math and physics, bachelors

or masters within the last 15 years, and so on. The abplicants were
asked to send their transcripts and to complete some essay questions.
On the basis of these documents, a committee of three (one representa-
tive from private industry, one from the public sector, and the
project coordinator) selected approximately 60 from the 87 completed
applications. It was commented that time and opportunity to interview
the applicants would have been helpful.

Evaluation procedures--Very detailed evaluation procedures are planned.
These procedures include tracking participants, those selected but

not attending, and those not selected. It is a comprehensive evalua-
tion, and if an error is being made, it is in the direction of excess.

To date, counseling by staff members has been somewhat sacrificed for
course content. The actual format, scheduling and content of the
counseling activities has not yet been definitely developed, aithough
a night "rap" session was observed by Joan Callanan. The principal
investigator has expressed the opinion that more extensive counselinu
should be conducted with the participaits. -

Management of proposal development and project activities are spiit
between three principals. Dr. Dorf, the principal investigator,

has key management responsibilities and nas maintained close contact
with the project by serving a variety of roles including lab assistant,
counselor and social visitor. Ms. Frohreich has overall project
coordination duties, and Mr. McCoy has responsibility for obtaining
course approval, ccnducting negotiations with faculty, vbtaining

space, and so on. None of these people will act as faculty;

rather the instructors have been drawn from the university and

industry

In general, the project is on schedule  Scme minor stippage n
screening applicants occurred and some of the counseling activaties
have not taken place. More importantly, the participants were
promised a course and reference outline prior to project initiation
and were disappointed that they did not receive ore. A slight
logistical problem has occurred because the project coordinator 1s
a consultant living in another town  Previously, she had to send
letters to Davis to-have them typed. c¢te , although support statf
is going to be madc more available to her In qecneral, the project

fyf
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seems to be running fairly smoothly considering the disparate loca-
tions and division of duties of the principals, although they report
spending more tnan allocated by the budget.

The project director appears to be very committed to the project, we!l
qualified to complete it, and is well 1iked by the participants. The
most visible other staff member is Ms Frohreich. Ms. Frohreich,

with a background in counseling, is also committed to the area,

well qualified and well liked. There will be eight individuals teaching
the various sections, three of whom will be women Four of the faculty
were interviewed by the evaluators. The faculty members were very care-
fully chosen for teaching skills, background qualifications and industry
experience. Dr. Nell Dale, Project Director of the Facilitation Pro-
ject at the University of Texas, volunteered to teach tne computer
science review course. She is living in the dorms and is very accessible
to the students. The faculty members we met were pleasant and not
condescending.

Advisory Committee--The Advisory Committee is”composed of 15 members
including Dr. Dorf, who serves as Chairman. Five are from univer-
sities, nine from industry or governmert, and one from the Commission
on the Status of Women. Several of the 15 are women.

The participants appear to be distinctive in several ways. First,
tﬁere is a.high proportion of participants witn Asian backgrounds:
Fﬁlipino, Vietnamese, Japanese, Chinese. Secondly, a majority were

employed at the inception of the program, and about five of these

ggmen are rétaining their jobs. Of those employed, 17 were high
chool teachers who felt that teaching was a dead end for them.
ibout 13 of the participants are currently considering graduate
chool.

&he women appear to be at least averaqge in intelligence, and above
average in motivation and commitment to the project. Many stated
‘that they had been actively looking at engineering careers prior to
jreading the announcement of the program. Their commitment js
avidenced by the $1,000.00 they expect the program to cost,' and

the arrangements that had to be made for their families in order to
attend the two week session. All appeared to be putting a yreat

deal of effort in studying and sounded like a typical group of fresh-
men in moaning about their workload. The enthusiasm and spirit of the
group was high. Tne enthusiasm was enhanced because of the group
experience, the commitment to getting an engineering job, and their
perception of influencing the form.of the program.

S

]Some of the participants felt that availabiiity of loan fund;
would be helpful. Only a few felt that the proqram should not
cost the participant.

()
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V. OQutcome Evaluation .

Because of the recency of project inception, very little about outcome
on participants can be suacested. A sliaht., but probably favorable
impact on the faculty may be expected: e.a., industrial nersonnel

mav qain jncreased understandina of the nroblems and capabilities of
these and.similar women. Althouah the project has nained ..oderate
visibility, it is not a novel approach for the Division of [xtended
Learning and will not likely affect the attitudes of the institution
It will, however, increase their capability in continuina t¢ offer
this and similar courses. At this point there 15 no known impact on
other institutions.

Dean Dorf is enthusiastic about the nroject and has considered a
variety of ways to continue the program in the absence of NIF fundina.
One possibility that he is currently planning is to continue the
intensive on-campus summer review as developed throuach the NSF nroeram
and the career development throuah the Extension Division, with the
enaineerinag courses content beina absorbed bv the Enqineerinn Depart-
ment. Some of the noncompetitive "spaces" reserved for reentering
students may be used for this purpose. Another alternative men-
tioned was to offer it as a "for fee" course throuah the txtended
Learninag Division, leadina to a certificate, althouah the price to

the participant was expected to be at least $1,500 if this alter-
native was chosen. We received mixed comments reqardina the supportive-
ness of the Dean of the Enaineering School, whom we did not 1nterview.

V. Summary Reactions and Recommendations

The most positive features of the program are.

1. its ability to attract motivated women,

2. 1ts ability to attract already-working but underemploysed women,
3. its scheduling;

4, its "iive-in" group experience for the participants,

5. the internship offered;

6. the intention to administer the Hational Engineering bxam.

None ¢f the features of the program can be judged negative at this paint.

However, we have some reservations ahbout the impact of a consultant
living in another city runnina the program  Further, qgreater use
might be made of nontraditional 1nstiuctional method> stuth as CAIl
or TV capabilities. WUe also concur wath the participant< thot

the availabilitv of low interest loans should L. explored  The
women perceived the all female environuent to be an osset, and
expressed some desire for additional quidance and counseling
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activities. They expressed some concern about the absence of a
degree. _
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36.
Chestnut Hill Colleae

I. General Information

Site: Chestnut Hill College, Philadelphia, Pennsylvania
s Project Director: Sr. Mary Kieran McElroy .
' Focus: Interdisciplinary - Biochemistry, Biology, Computer Science
» Budget: $34,379
Expected Number of Participants: 25 - 30
Date of Visit: September 19-20, 1977
Evaluators: Dr. Charles Bertram, Ms. M. Joan Calianan. and
Dr. Lafe R. Edmunds

I1. éroject Overview

Scientific Update for Women is an interdisciplinary project of 15
weeks duration designed to acquaint the particip *5 with the new
thearies and ldtest techniques in biclogy, chemis , and computer
science. The women were selected into three group. of ten each, and
each group was assigned to one of the three four-week courses.

They will rotate to other courses until each woman has spent four
weeks each in biology, biochemistry, or computer science. Lectures
and .ther prepared exercises are planned by faculty responsible for
each of the three courses, and the women will be given some career
orientation during the final two weeks. The project began September 13
and is scheduled to terminate on December 20, 1977

Chestnut Hill College is a Cawnolic liberal arts culleye for wormen

with an enrollment of approximately 650. [he undergraduate student

body is all women and mostly from the immediate geographical area.

Some older persons of both sexes are enroiled in the continuing education
program, which was beqgun five or six years ago. One major emphasis

of the college appeared to be professional, and especially pre-

- ~medical, pre-dental, and cther professional medical areas Therefore,
Chestnut Hill has a comparatively strong science department, and
especially in chemistry, biology, and biochemistry. For exemple,

29 biology and 27 chemistry/biochemistry courses are listed in the
college catalog.

I11. On-S1te Pro.-dure

The information on which this evaluation report is tased was obtaincd
by several "on-site" procedures. The three evaluators arrived at
Chestnut Hill at 2:00 p.m. and were aiven an orientation to the
project by Sister Mary Kieran, its director. 1lhe team visited

with the college president, and then the student dean.

Beginning at 3:30, the evalualors interviewed each of the three
persons responsible for the courses for approximately thirty minutes
each. Sister Eva Marie I ynch is teaching the bioloay courses, Sister
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Ann Michael Joyce the computer science, and Sister Helen burke is responsi-
ble for biuvchemistry  The eveluators observed the laboratories, the
instrumentation and equipment, the computer termingl, the "kiddie

corner” where the returning women mav leave their children, 1 then

had dinner with members of the Chestnut Hi1ll staft.

Beginning at J:0U a w  the following morning, for approximately one
hour, the evaluaturs interviewed the Directors of Career Placement,
Continuing Education, Women in Manaaement, and Cooperative Education,
and then discussed the NSF project with 16 of the participating women
In a groub for another hour and a halt. After having lunch with
college statf, the evaluators esamined the files of the 30 women

who were gocepted 1nto the project and of the approximately 30 who
were yualified but were placed on an alternate list Lecause of space
Iimitations The evaluators briefl,; visited the classrooms and
laboratories where the participants were “in class”™ betfore leaving
Chestnut Hill at .30 p.m.

The evaluation report 15 therefore bLased on tmpressions resulting. from
statf and faculty interviews, inspection of equipment and facilities,
student interviews, 2nd examination of f1i-.. In addition, the
evaluators studied the project .roposal, cuurse syllabuses prepared

by the instructor,, the collese cataloy, and other material
descriptive of Chestnut Hill.

IV. Proces. Lvaluation

Chestnut Hilt Collene was founded 1o 1dgd L the Sicters ot S Joseph,
and resis on g three-century-old tradition of comi tuent Lo the

education af women The Sisters have been quided Ly the conviction

that on ine educscion of women laraely depends the tuture of scciety.”
As Sistor “ar s bieran stated, the S1.ters ore the ortainal "women's :
libber<" they believe that voner need to be trained for ureater
responsibility in societ s and gladly cccept the wonen's need as trheir
responsibility 1€ the project meets the vapectations of the faculty,
the chances € continuation are qood as 1L «learly ratches the
institution's qoals  One additiongl advantaae for the colleqe 1% N
that the i ject may encourane woien 1o Lake earsting Liology,

chemistr,, and vath courses throuah the continuing education proaran.,

The nost ohvious 1eas0n why the project at Chestnut H1ll will probably
succeed 15 toe taculty. They are well trained, enthusiastic, and
supportive of tre project . Tea of the Lhree Intructors and the
director have recetrvd Froust o and tao of thes very recently, The
faculty/student cat o v nnaaall dow ol 193, and <everal college

slaff are- ayze oo o cave advice o pectelioed area L suchoas

manag’ vt e T r T2 R DT 8 4 b o} ;ur.Hlvely

mpres ot e aniy gl 1 1t nibee 1 ot e deU]t‘/.
1.,

.
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The equipment and facilitizs are gdequaie fhe project will be con-
ducted in various rooms, conference areos and laboratories of a
charming five-story complex. The facilities are appropriate tfor

the intended purpose; in fact, the compact campus promotes a feeling
of concern for individuals.

The instrumentation, although not ‘as sophisticated as that probably
found in nearby 1ndustrial settings, can be used to give the women
some experience with newer varieties of chewmical, birochemical, and
biological equipment. The computer facility is barely minimum. The
one computer terminal may be used f¢ some very basic anstruction,
but additional data processina facil.ties would be vequired for
extensive student use or for more sophisticated application.

The librar y was not examined, but assumed to be adequate for this
project. Additional reference works are available 1n faculty offices.

The three courses which are conducted sinultaneously with aroups of ten
students are intended to nive a samplino of material currently im-
portant to biology, biochemistry, and computer science The content

of the four three-hour lessons is based on a study ot the participants'
needs as expressed on tneir application forms, 4 well as a concern

for what they are likely to experience in industrial situations.

The (ourses are well oraanized 1nto syllabuses, and lists of
supplementary reading are provided.

The women were carefully selected into the three wroups 'noa manner
such that the groups would be heterugeneous with regard to age and
experience of participants, and whether or not they are alumnae of
Chestnui H1il. As far as possible, they are howogeneously grouved
with reqard Lo academic training and interest, and those with training
in each of lhe three course areas were biaced 1n those courses first.
For example, those with trainming in biology bedan the Advanced
Biological Techniques course fiest since they would mst Tikely
experience iess trauma in this course than 1 the courses 1n Biological
Chemistry or Computer Science.

After three (ycles of four-wecel Courses hdave .cen completed, the women
will participate in a caree preparation day in order to find out how
to go about a job search, and the final session w' | be Jevoted to
demonstraticn of several role models by women successful in scientific
ent2rorises. ’

The instructional Jelivers s priwarily throuah lecture -discussion
supplemented by laoburatory and other “hands-on" experience  Much
individual auidance and s uort wnll be given a, destred by the women.

ke
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The publicity for the project was very effective. Most response came
from advertisements placed ir iwo reaicnal newspapers, e.q.,
Priladeiphia Inquirer. Ads were also placed 1n the alumnae publication,
with radio stations, and with community newspapers. The popularity

of the project is demonstrated by the fact that 61 completed applica-
tions were received for the 3C available positions. LExamination of the
files revealed that most of those who applied were well qualified

for project participation, and the current participants velunteered

that they had friends who were interested should the project be

of fered again.

The participants were selected through a two-staye screeninc process.
The applications were first screened by the project director, who
rejected those that were technically ineliaible for reasons such as
the lack of a science degree. The 57 acceptable applications were
then rated independently by the three course instructors. No transcripts
were requested, so the evaluation was largely subjective and based on
a judgment of whc was "most likely to benefit from the project.”

The rating was staqggered by group: of 15 so that sOme aroups were
rated first by one instructor, and some by another. The 30\zggg}ﬁates
with hiyhest ratings were selected for the project, and the ning
27 of those rated were sent a letter 1ndicating they were alternates.
None of the 30 selected turned down the offer to participate.

The nroposed evaluation procedures are qenerally informal, as would
seem appropriate to the project The groups are small, and the
instructors and staff will be aware of stuaent proaress on a week-
by-week basis. HNo formal tests are planned. The particinants will
have an exit interview during their final week, to determine if they
are "ready to go back" to approrpriate levels of employment and if

they have a sense of adequacy. They will leave a second version of
their resume which will be examined by pruject staff, and will complete
a brief questionnaire on the final day.

As described previousiy, two of fifteen sessions will be devoted to
participant counseling and placement. The women will be given quidance
in resume preparation, interviewing, and other skills necessary for
successfully seekina employment. They may, if they wish, participate
in interviews during employer visitation day in the sprina, and have
their records on active file in the placement office

The management of the project is exceptionally yood Ihe evaluators
heéve the impression that the project 1s planned in gqreat detail,

not only by the project director, but also by individual instructors
and staff under ner leaders.ip. The style of management does not
appear to be threatening, bul rather, more colleqial and participatory.
All faculty and staff are quite esC1ted about the project, which is

an indication of effective leadership.  The <chedule has been adhered
to, and present evidence indicates, that the project will continue to
be effectively managed.
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Mucn of a general nature has already been Said abuut the stetf.
Following is a more complete description of four individuals with
whom the students will have gpngiderable centact.

Sister Mary Kieran McElroy, the project director, 15 chairwoman

of the Department and Professor of Chemistry. She received her Ph.D
from the University of Pennsylvania in 1964, has several publicaticns,
had a4 patent reqistered in the United States 1n 1968, and has par-
ticipated in seseral NSF programs for science teachers. She is quite
well organized, personable, and apoears to have the respect of
colleagues and «tudents.

Sister Helen Marguerite Burke, the iistructor in biochemistry, alsc
received her Ph.D. from the University of Pennsylvania. She received

her doctorate in 1976, and has had teaching fellowships at the University
of Pennsylvania, Temple, and Bryn Mawr. She seems to be very percep-
tive of the problems which face mirried women as they attempt to

enter the work force, and of women's emerqing role in society.

Sister Eva Maria Lynch, who is teachina the bioiogy course, received
her Pn.D. from Institutum Divi Thomae in Columbus, Ohio in 1657 in
Experimental Medicine and is now chairwoman of the Department of
Biology. She has done graduate study and research at the University
of Pennsylvania, Philadelphia College of Pharmacy and Science,
Purdue, and American University, has articles 1 seéveral referred
journals, and nas conducted some researcnh al Chestnut Hill with
i-house supLort.

Sister Ann Michael Joyce will teach the corputer science course and
is now assistant professor of mathamatics at Chestnut Hill. She
has her me ter's dearee from the Catholic Umiversity of America,
rd has participated in HiF-supported prolects at the Umiversity

af vennsylvania, fordnan, St. Lawrence, Villanova, and St Peter's
CLollene. A1l four of the Sisters are Chéstnut Hill alumnae

These four Sisters will carry the 1nstructional load, end others
described 1n the proposal and elsewhere will help with counseling,
suppl ,1ng career 1nformation, and assistina with job placerent

As stated previously, the faculty and staff are well qualified Lo aive
academic instruction to the participants, are excited dbout the
program, and have the respect of their new older students

Twenty-five of the 30 women selected a4 participants had recelved
their deqrees from two to tifteen years aqo  Five had recelved
tnoir deqrees earlier than 15 vears ado, bat they were accepten

because they were judaed Ly the Chestnut thll faculty to e g
position ‘e din v osre from *h ocvtentatlon than v recent gaduales.
Hineteen 0f the participants e altaac ot Lhe tnut il
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The women are all married, most if not all have children, and some
have as many as five. HMany of their children are quite young;

in fact, one woman had given birth about two weeks prior to the
second class which the evaluators observed. She was present

in the class. Most are from the Philadelphia area, but six are
from Hew Jersey, one from Delaware, and one from Texas (and stayina
with a relative in the local aree).

All the women expressed interest in employment and a few had been
actively seeking jobs. About 80 percent have previous work experience,
and some are currently employed on a part-time basis. Some of them
said they felt the “world is passing them by" and that they "need
confidence in myself." They are interested 1a becomina acquainted

with the instrumentation, and appreciate the cpportunity to be

“eased” into the academic and employment worlds. They appreciate

the opportunity to attend the classes durina the daytime and on one day
a week, and are pleased with the work the Sisters have done at

Chestnut Hill. Several said t.2 proaram is "ideal™ for their purposes.

V. Qutcome Evaluation

At the time of the evaluative review un September 19-20, the students
had been in only one class meeting. Therefore, very few evaluative
judgments of a summative nature can be included in this report
Instead, the evaluators wish to emphasize the unique aspects of the
Chestnut Hill project which may bear further study to determine if
they lead to a more effective NSF Women in Science Program.

As indicated previously, the women were quite excited dbout the project.
Over half of the group interviewed indicated that they would have paird
a small tuition fee for the opportunity to participate in it. They
wanted to clarify their career goals throuah involvement in the
project, and rediscover the world that was passino them by. The course
is not designed to lead to a large gain in knowledqe, but rather
represents a small sampling of knowledue from three areas so that

the women can get an idea of the current state of knowledye 1in

these areas. Since there was an unusually long planninq pha-e,

the project may have a! :ady had some impact on the faculty. They
have had to think of the real-life needs of mature women, and about
wnat the proarams at Chestnut Hill miaht have to offer them Several
of the faculty and staff will probably become more sensitive as the
semester progresses. For the most part, the project has not yet had
much effect on the total colleqe or surrounding ir titutions. but

the potential is there, especially since there are so marv bilo-
chemical and chemical industrial complexes near Chestnut Hill anxtoas

5 employ women and work them into manaaerial positions
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One unique aspect of the Scientific Update for Homen project is the
lenathy planning phase of approximately one yeer. There are some
very good reasons why the project was not planned to start until
September, and the time was well used by Sister Mary Kieran and
colleagues for very detailed and systematic planning. Further
summative evaluation by NSF (or the college) might examine the
effect of the long planning period on project outcomes.

Another unique aspect is the relatively small amount of course

work. The participants will have 36 hours of formal classwork during
the semester. This may or may not be sufficient and should be
studied since it has important economic implications for future
projects to be developed by NSF.

An attractive feature of the project for the partigipants is the
fact that they need spend only part of one day a wé€ek on Campus.
Many, in fact, could probably not participate if more time on
campus were required. However, several indicated during our
interview session that they could devote more time to the project.

One additional interestina facet of the prcject is a proposed process
for teaching the women to effectively participate in interviews.

They will be videstaped during their own simulated interview, and then
will critique their interview with the assistance of staff. The
procedure would appear to have possibilities, and miaht be studied
with the idea of broader dissemination if effective.

Y1. Summary Reactions

The most positive aspect of the Chestnut Hill project was the
determination, talent, and resourcefulness of the faculty and staff.
They are hiqhly qualified for what they are doing, and are aenuinely
interested in helping the women. The evaluators are not in a position
to dwell cn negative aspects, since statements so early in the project
life would be unfair. The learth of computer facilities would

appear to strain the imagination and resourcetulness of the instructor,
but the women do not intend to become proqrammers as a result of their
experience.

One possible outcome not intended as a part of the project is thal the
women may wish to come back to Chestnut Hill and take courses suitable
to their ability and interest through the continuing education nrograr.
However, some felt that the women should try to obtain employment in
industrial settings, and then take advanced work as inservice, at

the expense of employing industries.

The overall reaction to the project was very posilive. [l was well
planned, is being implemented efficientiy, and has o high probebility
of achieving the objectives stated in the proposal to NSF.

A r
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vi1. Recommendations

Few changes in the conduct of the project were suagested. In view
of the many developments in biology, biochemistry, biomathematics,
etc., n recent years, Chestnut Hi11 might wish to consider offering
an optional seminir or interdisciplinary research that would help
illustrate the linkages =2tween the three areas in which course
work is beina offered. This would involve some outs‘de reading

on the part of those taking the seminar but need not involve exams
or term papers. One or two seminar meetinas of this type might

be held on an experimental basis with this group of participants
to determine the feasibility of includina such a component if the
program is offered again.

[f the project is repeated, the faculty might wish to consider
personal or telephone interviews of final candidates as one
screening procedure, since there was little information on some
application forms. The participants might wish to consider a site
visit to some local industries if additional time could be found.

One additional suggestion was that a "post-test” version of certain
questions on the application form be used near the end of the

course. Replies to these questions miant be esamined to determine
changes in career goals, felt need for scientific updating, what they
gained from the course, and any increases or decreases in career

goal specificity.

During their interview, the participants gave some suqaestions which
NSF might want to consider with Wemen in Science programs. They
thought NSF might work out some type of "trainee" program, whereby
industry would be supported for employing and training wemen for
specified positions. Industry should be encouraced to permit mothers
to work a 9:00 a.m. to 3:00 p.m. day, and job-sharinaq by two women
should be considered.

The evaluators have few recommendations for HSF, other than those

already mentioned in the report. Certain unique aspects of the

Chestnut Hill program should be carefully studies, so that recormendations
can be made for future proqrams. The area represents an irportant

social need, and documentation of effective variations can lead to

needed social change in a cost effective manner.
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University of Dayton

I. General Information

Site: University of Dayton, Davton, Ohio
Project Director: Dr. Carol Shaw

Focus: Engineering

Budgset: $111,944

Expected Humber of Participants: 30 - 40

Date of Visit: August 1-2, 1977

Evaluators: Esther Lee Burks, 1. Joar Callanan

II. Project Overview

The project is designed to (a) bring women with a bachelor's

degree in chemistry, physics, or chemical technology to the equiva-
lent academic level as current Chemical Engineering graduates;

and, (b) to bring women with a bachelor’s dearee in physics,
mathematics, or electronics enaineering to the level of current
qraduates in electrical engineering. A further aoal is that

women in the program will be qualified for entrance to a

Master's degree program in the appropriate area. Engineering
employment is also a goal, for those students who have not

been employed recently in career-track positions. ’

The project began in July 1976, and will run throuah December 1977.
Participants receive instruction in chemical or electrical
enaineering courses, alona with remedial mathematics at the

level of differential equations. In addition, the proqram
nrovides career counseling, career developrient courses, job

search assistance, tutorinqg, study skills assistance, and personal
counselina. The group consists of two sub-qroups--chemical and
electrical--who share a common core of appropriate courses, and
who are moving through the two programs at about the same rate.

The University of Dayton is a private, Catholic institution,

located on a spacious campus in the cTTy of Dayton, Ohio. Overall
size of the student body is approximately 11,000. Under-

araduate engineering proarams involve 525 students in four

E. C. P. D.-accredited (Engineer's Council for Professional Gavelop-
ment) programs (Chemical, Civil, Electricai, and Mechanical).
Graduate engineering programs are offered in seven areas, and
involve 3060 students. A Dual Degree program, involving 50 students,
is in effect with Wilberforce University. This program allows
students to attend a liberal arts colleqe for three vears, and

an engineering school for two, and receive two dearees--one from
each proaram--at the end of five years. A4 “late Entry" Bachelor's
in Engineerina is offered by U. of Dayton at night and on Saturday
to persons without a dearee, who are empluyed in an enaineerinq
environment. Seventy percent of students at the institution receive
some form of financial aid.




[11. On-Site Procedure.

The site visit schedule comprised two days of interviews with staff
and participants, visits to nroject activities, and inspection of
facilities and project records. Staff interviews jncluded interaction
with the followina: Carol Shaw, Project Director; Nancy Cook Cherry,
Psychological Consultant; Dr. Bernhard Schmidt, and Dr. Ronald
Servais, from the electrical and chemical enqgineering faculty;

three other faculty members involved in teaching project courses;
Brother Joseph Stander, Vice President for Academic Affairs and
Provost; and Dr. Herman Torge, Project Evaluator. The site

visitors were escorted through the majority of areas used bv students,
and visited chemical and electrical engineering c(lasses. In addition,
the team spent about five hours meetina with students in the prooran,
both as a qroup and individually. All student records and correspondence
were made available.

IV. Process Evaluation

In this section, the discussion is addressed to two primary jssues--

the integration of the project into current activities at the university,
and the dearee to which the proaram has been carried out according to

its proposed plan. The first of these--institutional responsiveness--

is the factor most relevani to the likelihood for continuation of

the project in the absence of N.S.F. funding.

Integration into ongoing programs is a strong point at U. of Dayton.
The program is similar to others run by the institution, such as its
“Late Entry" Bachelor of Engineering, and its retrainina proqgram

for chemists at Monsanto. The Electrical and Chemical Ingineering
Departments support the program stronqgly, but Mechanical Engineerina
chose not to participate. In an effort to provide a supportive
environment for project participants, the group hastbeen effectively
removed from the normal administrative procedures students must

cope with, as well as from other students in the same academic
programs. Students do not register with others, for instance, and
have little contact with fellow students, since virtually all

class experience is within-project. They have been given greater
than normal help with outside-project problems such as housing and
part-time job search. The school has an active Women in Engineerinq
Program, so that these nexceptions" are not as far from normdl
practice as they might be at an institution without them. On the
whole, incorporation into existing procedures is considerable.

The degree of incorporation into existing procedures is due,
primarily, tc the apparent match between .normal university policy

and project objectives. The commitment by the University to other
programs for students with special needs due to age or previous ex
periences is evidence for this. The result 1s that faculty prominent
in the school are heavily involved in the project; quality of the
students in the program is hiah; and, at the half -way point, there
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seems a strong possibility for a majority of the students who entered
finishing the program. Physical facilities for the program are ex-
cellent, both from the standpoint of availability to students and
overall maintenance. Most are centrally located, and the students
have free use for study and group activities of a large area

in the same building as classrooms.

In the following material is presented a description of the project
as it is being carried out, with respect to its educational, non-
educational, and management aspects. The educational component of
the program has included substantial technical material (30 semester
hours for each sub-group), and a considerable amount of motivational
and diagnostic activity. These latter activities have included
monthly meetings on topics relating to personal! effectiveness, such
as study skills and ways out of depression, and a one-week program
for motivation and needs assessment presented at the beginning of
the program. Fall activities will include a "Job Fair" in which
employers of chemical and electrical engineers will spend two
intensive days on campus presenting career information and inter-
viewing students in the program for permanent jobs, and a career
education course (for one hour credit) designed to increase self-
presentation and decision-making skills.

The content of the academic portion for the two tracks apparently
reflects the experience in continuing education and the considered
judament of senior faculty regarding the irreducible core of the two
programs. Course content is documented in Preliminary Report Two, from
U. of Dayton to the Foundation. Courses include several newly-developed
for this program, as well as several used in other programs for non-
traditional students.

Several means of instructicnal delivery are used in the project.

The chemical engineering track students are expose ' primarily to
standard lecture methods; while the electrical engineering program
students are using primarily modular, self-paced units. Both groups,
however, have some experience with both modes. The academic portion
of the program has been consistently scheduled for the morning,

so that those who wish may work on a part-time basis. Project
participants are, for the most part, isolated from other students

in their areas.

Publicity for the program included direct mailings of a detailed
brochure to lists of alumni with appropriate degrees from 74 mid-west
universities, mailings to 1561 employers of technical personnel,

and articles sent to technical journals and newsletters, the public
press, and television. Over 18,000 brochures were distributed.

The brochure for the program presents complete information about

the program in an attractive and easy-to-read format. Lag time

T
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in obtaining mailing lists from colleges created problems, in that
several participants were accepted as late as December. The lag

also resulted.in some persons who were interested in the program

not applying, due to prior commitments (teaching contracts, for
examp]e)lthqt earlier rgcruitment programs might have prevented.”

The recruiting effort, supplemented by intensive telephcne and personal
interviewing with undecided candidates, resulted in a group of 31
participants--13 in the chemical track, and 18 in the electrical.

Participant selection procedures are a strong point in the project.
The final selection of applicants was made by a review committee
consisting of the chairmen of the chemical and electrical engineering
departments, and the project director. Each committee member in-
dividually assessed the applicants, using a rating scheme, with
respect to several aspects of the candidates. These ratings were
combined; disagreements in rankings among the individual committee
members were djscussed, and a final selection was made.

- 1
Evaluation procedures include both formative and summative (end of
program) activities. Dr. Torge, in coordination with Professor
Shaw, has implemented these procedures. The evaiuation effort
includes monitoring of the students' academic progress by means of -~
grades in the courses taught, monitoring of the students' perceptions
of the program through’the administration of project-developed. 7
questionnaire measures, and in-depth interviews with the students
at the half-way point. Curriculum content, counseling procedures,
and project activities have shown ddaptability to students' needs,
as determined by these formative evaluation procedures. For
example, when it was determined that virtually all students wished
to earn a second degree, the courses offered were modified so as to
“make this possible within the context of the program. Summative
evaluation is, however, not yet set. There is a reluctance to use a
post-text, such as the G. R. E. or the E. I. T. to compare this
group of students with a control group of current seniors. Some
consideration is being given to an item analysis of performance
on quiz questions given to both this qroup and current seniors.
BN 5
Participant counseling on a forma! and informal basis appears to be
a continuing process. The time laa for receipt of mailing lists
described above resulted in several participants coming to the !
program with little preparation, with respect to means of support
or place to live. The project director accepted, in some cases,
the major responsibility for these aspects. In addition, the
University has supplemented the project-offered funds for courses
with scholarships of varying auounts to three participants. Cooper-
ation with local employers, especially Wright-Patterson Air torce
Base, has resulted in placement of several students in part-time
jobs. The portion of counseling and placement anticipated 1in the

I
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proposal included the initial motivational and diagn&%tic week,
a career education course planned for the fall, the Job Fair
described above, and use of the University's placement service.

The management of the project has resul tedypin clear delineation

of responsitilities and virtually exact adherance to the schedule
proposed 1n the application for funds. Academic decisions are made
by the faculty in the electrical and chemical engineering depart-
ments; evaluation procedures are directed by Professor Shaw and

Dr. Torge, from the School of Education at the university; and
career counseling and placement are the responsibility of Ms.
Cherry and Professor Shaw. Frequent meetings of project staff have
been used to keep the project on target, and encourage good communica-
tion among the leaders of the various elements. Other university
resources, such as the placement office, are also involved in the
project where appropriate. Interviews with a wide variety of
officials indicate a high degree of enthusiasm for the project,

its participants, and the quality of its direction.

Examination of student records indicates that the group 1s well-
prepared and of high quality academically. Of the 13 original
chemical track students, 6 have M.S. degrees, 6 have prior teaching
experience, and 10 have had experience in a science-related job. Two
are Afro-American. The mean age is 32 years, the modal age is 25,
and the range from 24 to 47 years. The 18 riginal electrical
track sturents are, on the whole, yourger than the chemical track.
Four of tiis group had M.S. degrees, six have prior teaching ex-
perience, and two-thirds have been employed in a technical job.

The mean and mode)l age is 25 years, with a range of 23 to 30 years.
Many of this group have training in computer programming. 12 of
the participants are currently married, and seven have children

at home. Four .f the twelve are separated irom their husbands.
Fifteen of the original group came from Ohio; the remainder from
New Mexico, Indiana, Missouri, Michigan, Maryland, Pennsylvania,
I11inois, Oregon, and Massachusetts. Four of the orjiginal group of
31 have left the program--one to take a good job opportunity, and
three to be with children (one of these had, unknown to project
management, a three-weck-old baby). The four who left were all
from Dayton, and were all in the chemical track.

In group and individual interviews, the students expressed complaints
including the following: some thought they were promised part.-time
jobs, which had not materialized; some felt the jobs that had been
found were make-work housing was considered low in quality and too
expensive; and many felt that the goal of the program should be a

degree.




In contrast to the aizve comments, expressed by three or four

individuals, are the fforlowing positive comments: the program
encourages older womer who might otherwise not have courage for this
type effort; project has supportive, accessible professors who
encourage questions; the short semesters and immersion techniques
used are an advantage in learning new material; the large sc.”, room
is a help; the career planning aid is very strong; and, in general,
there are "a great many extras" in the program.

A1l students in the group were present for class on the day we
visited. The classroom ..~ n~here was attentive. Attendance at
the dinner and student mec the nigit before was high, as well.
A1l students expressed the determinatior td earn a second B.S.,
using the 30 houys offered in the program {(an institutional
requirement for the second 8.S.) as base. Orn the whole, the group
ceemed very enthusiastic about the program and about their own
potential as a result of it

V. Outcome Evaluation

The participants' reaction ‘7 tne project is w.ry favorable, with

the ex:2ptions noted above. It should be noted, as well, that many
of the students® ob,.ctions stem from the short lead time for deciding
to participate in ine program, which caused probiems with respect to
housing and part-time job support. The participants,-as a group,
seem to lack clear career goals, a not-unexpected result, consiaering
their sudden change to a new field. They can be expected to gain

in this area as a result of their fall experiences in the Jop Fair
and tne career education ccurse. Academic performance has been

good for this group. Grades for courses taken up to now are quite
high--''s and B's, for the most part. Three of the students have
take1 the reguiar course in Physical Chemistry and received the lnree
top grades (of seven).

Faculty perceptions of the program seem very positive. The five with
whom we spoke all expressed the conviction that this group of

students is exceedingly weli-qualified. Indeed, the comment was

made that many of the women were qualified for graduate school without
benefit of the program, but seemed to be unaware of this fact due

to lack of confidence.

The institution has, as a result of the program, reduced the number
of credit hours at U. of Dayton, required for a second degree, from
45 to 30, the number offered in the project. Courses developed for
this project will find use in other programs at the university;
these have been doctmented as to objectives, content, and are ready
for cther use.

S
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Continuation of Lhe "Fast-Trach" for women has not yet been seriously
considered, so far as alternate sources of funding are concerned.
Faculty are already considering incentives for attracting participants,
however, and are considering mak:.ng the program a degree-granting

one, if it is run again. There seems to be excellent potential

for continuation, even in the absence of N.S.F. funds. The institution
has a strong women-in-engineering program. It has, in gereral, a
willingness and flexibility to meet student neecis, as evidenced

by the "Late Entry" program described above, and its "Metro-Center"
program for students over 22 years of age, who wish to attain a

college degree. These programs are designed to meet the needs of the
non-traditional student as well as to meet institutional needs for
growth and change. It is this dual match of student and institutional
reeds that offers the oromise of continuation of this program for
mature women.

Ari obvious impact of the program outside the university is on

employers in the Dayton area. Many of the students are employed part-
time in engineering-type jobs. It should not be overlooked that the
first women in such jobs have the potential for quite a favorable impact
on the progress of Affirmative Action programs. That is, when

women as well-gqralified as this group enter a job formerly held only

by men, and perform well, the task of women who follow is made much
easier. The high quality of this group should mean that such an effect
may be a result of their part-time employment during the program.

V1. Summary Reactions

The major positive aspects of the project include the following:
clearly-stated goals, education in career areas in which employment
demand is strong, excellent physical facilities, a philosophical
integration with other ongoing programs at this university, staffing
which inciudes influential members of the academic community at the
university, timely and flexible execution of proposed program
components, a strong career-education component, and excellent student
selection procedures.

Problems in the pgoram are relatively minor, and, for Liie most part,
seem to * .em from the short time allo- 4 by the grant process for
publicity and recruitment. There is a endency to over-use the
questionnaire technique, and to depend on statistical aralyses of
such instruments to detect changes that such procedures (for reasons
discussed in tre next section) are not sensitive enough to measure.

Outcomes other than tnose intended inciude the determination of a
majoricy of participants to earn a second undergraduate degree, anc

of many participants to take the E. 1. T. exam. The reduction of
institutional requirements for the grenting of the second undergraduate
degree is another side effect of the program.




Our reaction to the project is very favorable, for reasons detailed
above. The program offered seems an excellent opportunity for

women who have previousiy lacked a career impetus; and we believe

it should result in their placement in career-track positions, or in
graduate school, at its completion.

Vil. Recommendations

For the visited project, we offer thc following recommendationg,
particularly in light of the potential for a second project.

1. In a second project, either: at least nine months to & year be
allowed for publicity and selection, with *the understanding being
that part-time work and housing arrangemer  are the responsibility
of participants, just as they are for oth students, or, sufficient
funds should be allowed in the project buayet for assistance in
these areas. Timing of recruiti at should be such that what appears
to be a major market for such programs--the high school science or
math teacher--can be reached.

2. 1t would be desirable for students in the project to have the
opportunity for interaction with other students in their disciplines.
One of the important skills in a job setting is the ability to work
as a team member with other professionals. For the wCman who is

late beqinning a career, it is important to learn to relate tu
individuals who may be younger than she, but who are, nevertheless,
on the same level as she. This process begins in the academic
setting, so that complete isolation of students from others is

some handicap in the preparation for future working experience.

3. Overuse of the questionnaire method has some drawbacks that should
be considered. For one thing, the aroup is small enouah to bhe

treated as individuals, and the obscuring effect of analysis of

means is a barrier to effective communication. There is some indication
that students resent such frequent surveying, as well. Beyond this
public relations aspect, is the fact that the assumptions underlying
the use of statistical analysis of this data are not met, in such

a small group, so highly self-selected. Thus the validity of any

such analyses is open to serious question. Much use has been made

of an instrument entitled "Stress Test". The lack of sensitivity

and violation of statistical assumptions medns that little or no

useful information can be gained from this unvalidated measure. There
exist validated instruments for the measurement of buth situation-
specific stress, and general anxiety; but it is not clear why such
analysis is appropriate in this project. MNo provisions for
psychiatric counseling are made, nor are exrected to be. If what

is wanted is, rather, an assessment of how students are reacting

to the program, for purposes cf modification and improvement, tnen

the most effective means is to ask them, in semi-structured interviews
and through informal means.

O
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4. There exists an apparent reluctance to measure the primary
outcome variable defined in the proposal--the academic equivalence of
women «#ho complete the proaram to current araduates in alectrical

and chemical engineering. To do so seems quite important, since it

is just this type of objective evidence that could be used toc convince
industry of the vaiue ct graduates from this type program, whether

conducted for women or for others who wish to change career directions.

A test for which national norms exist would be the vest alternative,
or, failing that, a test that both these individuals and current
seniors at U. of Dayton couid take. The. E. I. T. exam is a
possibility; even though some areas covered in it are not studied

(or needed) by this greup. Sceres can be compared overall, and
without that class of scores which represent material unknown

to these women (areas selected before testing, of course). The

G. R. E. is also a possibility, if engineering scales exist. Least
desirable is item anaiysis of tests given these women, compared

to current Dayton students. The possibilities for bies in the latter
make such a procedure essentially useless. I stronaly recommend

that a decision be made to do the appropriate testing. The care with
which the curriculum in the project has beer defined, and the quality
of the students and the project execution, mean that rather convincing
evidence for the value of these type programs may be forthcoming.
And, of course, failing that, useful information for purposes of

modi fying other years' efforts would certainly surface.

Recommendation for the Women in Science program generally have been
detailed in the report on the New York Polytechnic project. In
addition to those, we would add the recommendation that future MN.S.F.
programs build in a strong career education and job search skills
learning component. It seems clear that for women in these aqe
brackets, with spotty job histories, the career facilitation
component is of great vaiue in allowing the academic preparation and
promise to be realized.
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I. General Information

Site: George Mason University

Project Director: Dr. Natalia Meshkov

Focus: Energy-related Physics

Budget: $65,872

Expected Number of Participants: 25-30

Date of Visit: June 8, 1977

Evaluators: Frances, Lawrenz, Conrad Katzenmeyer and
M. Joan Callanan

11. Project Overview

The project at George Mason University provides a basic review of
undergraduate physics with a special emphasis on relating physics
to energy probiems. Project participants are integrated in the
regular academic program to a considerable extent - many of the
students have concurrently enrolled in other courses.

The project is a two-semester sequence (Winter and Fall, 1977) with
the summer period designed for special projects and completion

of the previous semester’s work. Specific project instructional
activities include an individualized (Keller plan) review course
with a 1 hour per week lab, and a 2 semester graduate course deal-
ing with energy problems. Additional courses are obtained from
regular offerings. The project also includes weekly <eminars
alternating invited lectures on energy topics with counseling-
discussion sessions. A total of 24 students have participated,
either full or part-time and during the day or evening.

George Mason University is a public institution located in Fairfax,
Virginia, a suburb of Washingtion, D.C. It has a student body of
5000 enrolled in undergraduate and Master's deqree programs.

Its enrollment has increased markedly in the past 10 years and it
continues to grow. Approximately 1/3 of the students are older
than the traditional college student. The Physics Department
currently offers both a BA and a BS degree in physics. It has a
staff of 10, 8 full time and 2 part time. In addition to
providing service courses for other discipiines at the University,
the Department has 36 students majoring in physics.

111. On-site Procedure

The three of us cpent a full day the George Mason campus. We
met with the Project Director, the Physics Department Chairman and
several members of that Department, sixteen participants (both day
and evening ctudents) and the Associate Vice-President for Academic
Affairs. All interviews and discussions were conducted with all
three of us attending. In addition, we toured the physics labora-
tories and reviewed file materials on cpplicants and internships.

~
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We di1d not observe any instruction as there are no organized group
activities during the summer.

IV. Process Evaluation

George Mason University has been very responsive to the Career
Facilitation Project. The project qoals of retraining or updating
women's science skills provide a focus for George Mason's intense
interest in continuing education. This interest essentiall, paved
the way for the facilitation project. In order to encourade
continuing education, the University has already established
administrative procedures for handling students who are not yet
committed to a specific program or who are admitted in a non-tradi-
tional fashion. Therefore, the women in this project could matricu-
late easily. In addition, the University facilitated the intro-
duction, approval and incorporation into the catelogue of the project
ccurses, easing any enrollment problems of the women in the projact
and allowing them to obtain academic credit for project courses

as well as regular University offerings. With this emphasis on
continuing education, the student body consists of many older work-
ing students and the project women fit in well. They are not singled
out as belonging to a unique group except in their project courses.
Continuation of the program would be easy (and pleasing to George
Mason) from an institutional standpoint if the women could handle

the cost of tuiticn.

The project is also supported strongly by the Physics Department.
They are pleased to have more students in the Department and

to have the chance to develop and offer new courses. The
Department Chairman is enthusiastic and cooperated as much as
possible in providing ideal scheduling and staffing. However, due
to a Univer.ity-wide space problem, the only space available to the
women aside from general student facilities is Dr. Meshkov's small
of fice.

The educational program is sound. The students use various

learninag methods, i.e., individual self-instruction, laboratory,
tutorials, lectures and seminars. The content of the project
courses appeared valid and reievant although there was not as

much emphasis on energy-related physics in the first semester as
expected. The women received a gentral review of physics through
the Keller plan and laboratory, a ciass on Physics of Environmental
and Technology, alternating weekly seminars on energy-related phyvsics
and psychological/job procurement training, and specific instruction-
in other areas by selecting additional courses, e.q., economics,
mathematics. At the time of the visit there was no evidence of
individual, summer research projects although one participant

had arranged to spend some time working with a4 relative on a

problem related to air conditioning.




One procedural difficulty with the educational program is that
since George Mason has no graduate program in physics the women can
not take araduate physics electives nor can they apply their
earned credits toward a graduate degree in physics. [If they want
to continue their education after completing the project they will
have to either continue in physics at another school or switch to
another major, e.q., mathematics at George Mason.

The participants were generally pleased with the educational program
but the following comments may provide an indication of possible
areas for modification or improvement of the project. Many par-
ticipants felt that the Keller plan began at too high a level

and they would nave liked mcre basic review Yirst, perhaps in

a cohesive classroom lecture situation at the start of the program.
It is also taking much longer for the women to complete the Keller
plan review than expected. However, these difficulties may be
because many of the women do not have strong physics backgrounds.
The physics laboratory experiments were not integrated with the
Kelier physics review and the students were not convinced of their
value to the instructional program. There were conflicting reports
on the usefulness of the psychological/job procurement sessions

but in general they seemed to provide support for those women who
needed it. Those who felt they didn't need hlep just didn't attend.
In geaeral, the phySi~s seminar series was w21l received but they
were perhaps aimed a bit too high - the women mentioned feeling
lost. There was some difficulty with scheduling. The women felt
that the lab and courses should have been arranged so that they could
attend the maximum number of things in one day, e.a., schedule lab
irmediately before the environmental class.

The project is administered well, and is running smoothly. Dr. Mesh-
kov did a good job of providing publicity for the program and in
selecting participants. The publicit, phase was carried out during
the first three months of the project. A program announcement
appeared in the Washington Post and in the Association fnr Homen

in Science Newsletter; there was a brief T.V. appearance and four
thousand brochures and one hundred posters were distributed. The
applicants were selected by a three member committee using the
apolicant’s potential to successfully complete the program as the
main selection criterion. Several participants do aot have a physics
background but this was due to a lack of pnysics applicants not
faulty selection.

The majority of the responsibilities for administering the project,
teaching, counse’ing and evaluation were handled by Or. Meshkov.
However, Physics of envirdonment and Technology course and the non-
physics courses were taught by other instructors Althouagh there

was no specific formalized plan for formative evaluation, Dr. Meshkov
was very responsive to and communicative with the students and was
therefore aware of any problems or difficulties in the program.

She often talked with the participants and held a general gripe
session after the first semester of classes.

7
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The project has at least another 7 months before job placement
becomes a real issue but Dr. Meshkov has already placed one student
in a part-time position and made contacts with several industries
who would be prospective employers. Apparently, placement will not
be a problem.

The project director is Or. Natalia Meshkov. Her background is in
theoretical nuclear physics and she i< uctively involved in severai
groups concerned about women in science. The project was Dr.
Meshkov's full time assignment and she is very involved with it.
She is interested and concerned about the participants on a per-
sonal level. In fact, one of the participant. and her cnild were
1iving with Dr. Meshkov until this summer. She is responsive to
the participants and makes every effert to continually restructure
or modify the project to fit their needs. She spent a good deal
of time and effort working through University channels to get her
project courses approved for credit and to facilitate participant
enrcllment in other courses. She appears to be a very dynamic
person who i3 enthusiastic about the program and its potential.

The project staff consisted mainly of two other people, Jare

Flinn and Bil1 Lankford. DOr. Flinn made a unique contribution

to the project because of her unusual educational background: she
holds doctoral dearees in both physics and psychology. She,

aleng with s. .eral guest speakers, ran group sessions every other
week. She seemed to provide a good contrast to Dr. Meshkov in

that her concern for the participants was more detached and objective.
This allowed the participants to have discussions in an interested
but more neutral atmosphere without any pressure. Those participants
that attended the sessions found them useful. The least liked session
was one on assertiveness training while the favorite ones were on
locating jubs. Both of these topics were handled by auest speakers.

The other project staff member was Dr. Lankford whe is an experi-
mental nuclear physicist with an interest in environmental physics.
He developed and taught the Physics of Energy and Environmental
Technology course. He mentioned that it was difficult to prepare
adequately for this course given his already heavy instructional
load. However, he did enjoy the class and was impressed by the
motivation of the participants. He was flexible in the course
presentation and was willing to go back over basic areas if the
women couldn't follow his proposed content. He also was personally
interested and concerned about improving the balance of women in the
sciences.

Other persons involved with the project were the seminar presenters
and other college staff. The presenters were external experts who
did presentations of physics or psychological topics on alternating
weeks. In general the participarts appeared to find the sessions
valuable. An additional cutcome was the benefit ohtained by the
University staff from attending the physics seminars. Other staff

helped Dr. Meshkov arrange seminars, plan laboratory experiments,
and complete administrative and clerical work.

LVt
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Thirty-five participants were selected from 49 applicants. There
were three declinations, 2 withdraws, and 2 dropouts, leaving a total
of 24 participants. Seven participants had degrees in physics,

eight in mathematics, seven in chemistry, two in bioloqy, and

four in other natural sciences. The dates of their degrees

ranged from 1951 to 1974 with the mode being 1969-71 (in keeping
with the post-war baby boom). Most of the participants are committed
to employment and are self-confident. They see the project as a
cost-effective way of getting themselves back into the job market.
They appeared to work hard and are enthusiastic about the program,
both for employment opportunities and because they were personally
concerned about energy usage. Many of the women were not primarily
physicists and as such were compelled to learn a good deal which

may or may not be useful in future careers. For instance,

a background in energy-related physics may not be useful for someone
in graduate school mathematics. They are inclined to be selective
about what project activities they attend and if they felt a
particular activity was not useful they would not attend, e.g.,
laboratory.

Y. OQutcome Evaluation

The participants reacted well to the project. The drawing cards in
oder were: 1. the free tuition; 2. the potential emphasis on jeb
placement; 3. the group "esnirit de corps”; and 4. the active recruit-
ment (feeling especially selected). The women appeared to gain a

good deal of knowledge about physics and the other topics they
selected but there was no specific job-related training. The

women seem anxicus to enter the job market or to continue graduate
work. Although the project enhanced their self-images, the par-
ticipants were fairly self-confident of their ability before the
project began. They found the course vork interesting and challenging.
One shortcoming with the extra selected topics courses was that while
the biology and mathematics departments vere actively co.perative,

the chemistry department dragged its feet. This made it hard on the
chemists in the group. Interestingly, two of the women in this
project transterred to the American University program which is in
chemistry. Another difficulty was that since many courses are
sequential, starting in the Spring semester limited the number of
reqular courses the participants could take. In summary, however,

the participants were positive ebout the preject as a whole and

would recommend the program to others.

The physics faculty are pleased with the students and with the
addition of new courses to their department repertoire. The project
helped bolster the department by demonstrating new avenues for
increasing enrollments and in general providing a breath of fresh
air. Also, the faculty found the seminars personally interesting
and beneficial.
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The project is also affecting the University. HNaturally the project
provided the institution with a good deal of valuable publicity.
This should help increase enrollments even more than the actual
increase caused by the participants. Since the state funding
allotments are based on enrollment figures, the University may

even qain financially as a result of the project.

Vi. Summary of Reactions

In general the project appears very healthy and is running well.

In our opinion, the strongest aspect of the project is its intearation
into the regular University program. The procedure allows the

women to take add.tional courses in areas they are interested in but
still provides a common basis from which to develop supportive
relationships. In addition, the women are able to compare them-
selves with other students not in their unique situation and gain
self-confidence through the experience. Employers are familiar
with categorizing academically accredited courses and this may
facilitate employment. Finally, the project director and staff

are enthusiastic about the program and very responsive to the
participant's needs.

The negative aspect of the project is the lack of specific job
skill training in the first semester, especially as many of the
women were not and will not be in physics. The course work was
interesting to the students but seemed somewhat at cross purposes
because of their backgrounds. Also, the energy emphasis was not
strong in the first semester.

VII. Reconmendations

The project seems to require few if any changes. The participants
and staff are enthusiastic and positive. The course work is appro-
5 priate and the women are jeb-oriented and self-confident. Some
changes we suqgest include making the laboratory integrated with
the physics review, providing more basic background material be-
fore having the participants begin the Keller plan, ensuring the
proper level of difficulty for the physics seminar presentations,
improving scheduling, and encouraqging summer research projects.

~p e %

Because the women were so effectively integrated into the general
George Mason University environment, cne possibility for NSF
proqram modification would be to merely provide tuition to
selected women to return to school, allowing them to select
various courses themselves. This would avoid the difficulties
encountered by the women of various backarounds in this proaram.
One problem with providing tuition only would be the lack of the
psychological support provided by the group. While it is likely
that there would be some overlap in the courses gu]ectcd Ly the
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women and therefore some peer contact, the problem could be better
solved by providing a Tiaison person who would heip with recruit-
ment and registration and be available to discuss problems. In
addition group meeting space for the women pursuing various dis-
ciplines could be provided. Anothe: problem with the tuition
approach would be the lack of opportunity for review of basic
subjects. This might be handled through intensive review courses
in the summer before enrollment in regula - classes.

bo,
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UNIVERSITY OF LOWELL
I. General Information

Site: University of Lowell, Lowell, Massachusetts

Project Directors: Dr. Rita Blattberg Blumstein & Dr. Joseph Salamone
Focus: Polymer Chemistry

Budget: $27,739

Expected Number of Participants: 10

Date of Visit: June 21-22, 1977

Evaluators: Evelyn Brzezinski, Frances Lawrenz

II. Project Overview

The purpose of the Career Facilitation Project at the University of Lowell

is to introduce women who possess the B.S. or M.S. in chemistry or chemical
engineering to the field of polymer science. Introduction to the polymer
science curriculum is based on coursework and experimental treining in the
polymer laboratory. It is expected that upon completion of the NSF training .
program, participints will be able to find employment in the polymer field

or to enter a graduate polymer program.

The project is a four hours a day/two days a week, year-icng program, with
the summer months devoted to optional individual research activities and/or
additional laboratory experience. During the regular academic year, Tuesdays
are devoted to laboratory activities and Thursdays are devoted to lectures

by faculty in the regular polymer science program. Although billed as a

four hour day, the labs are available all day Tuesday and Thursday so that
the women may spend extra time there. Most of the women do spend full days
on campus Tues!_.ys and Thursdays.

The University of Lowell was officially created in July 1275 from the merger
of two state-sponsored institutions, Lowell Technological Institute and
Lowell State College. As a result of the merger, the previously separate
technical and liberal arts programs of each institution were joined into a
University system. Present enrollment is 5923 fulltime undergraduates, 2946
evening school students, 267 fulltime graduate students and 1010 part-time
graduate students. Doctcral degrees are offered by the Departments of
Chemistry and Physics.

The Department of Chemistry offers the following degrees:

B.S. (with and without American Chemical Society certification)
B.A. (with :nd without ACS certificaticn)

M.S. in Cheaistry

M.S. in Polyner Chemistry

Ph.D. in Chei istry

Ph.D. in Chem:satry - Polymer Science Option

6O
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In the annual report tor 1975-76, the Chemistry Depditment chairman notes
there were 79 undergraduate students (including 17 who received their
degree--placing them second among New England (olleges and in the top 10%
naticnally in the number of ACS graduates), 42 master 's degree students
(including 7 who received their degree) and 14 Ph.D. students (3 who recelved
thelr degree) during that schoul year.

I'he number ot graduate facultv 1n the chemistiy department is 22, of whom

7 are listed as faculty in pulymer science research. The taculty of the
polymer science prugram is recognized nationally and internationally for
thetr research efforts. Several of them dre dctive in the Division of
Polymer Chemistry ot the American Chemical Society and also serve on the
advisory boards of journals in the polymer t1cld. Because of the accomplish-
ment of the Polymer Science Program of the Department ot Chemistry, the
I'niversity ot Lowell has targeted this ds an area for future growth and
development, according to the initial proposatl tor tunding in the Career
Facilitation Program.

Although the project offirciatly has a «o-directorship, Dr. Blumstein is
the major contributor. In the ftollowing scotions, discussions of the project
director's activities refer to Dr. Blumstein.

111. On=5S1te Procedures

The two evaluators spent from approximately noon on Jane 21 until 4:00

on lune 22 visiting the University of Lowell program. The tirst day of the
visil was spent talking with the project direitor and Chemistry Department
chatrman and reviewing files related to the project and fts participants.
Ihe tollowing people were interviewed on the second dav: all aine of the
participants, anctber member ot the polymer science tacuity, the laboratory
instructor, the Ph.D. student who provided tuturials for some ot the parti-
Ctpants, the Dean of the College ot Pure dand Applied Science, the Nean of
the Graduate School and the Assistant bedan 1 (ontinulung kducation. We
also toured the laboratory factiities on the <o nd day ot our visit.

1V, Process Fvaluation

‘In terms vt (ontent, the women 1n the NSF project are nol petting anything
radically different trrom regular tirst veas ma-ter's Jdegree students in the
polymer «hemistry program (with the exception ol some feview of undergraduate
organic and physical chemistry). Thus, incorporation of the program into
existing department and college procedutes would be relatively easy.  Depart-
ment and (ollege administrators seem very suppurtive of the concept of
recrutt ing women who have 4 science background back 1ot advanced training
programs, and there is every indicdtion that such support will exist after

3 NSF funding.

6.
ERIC ‘

Aruitoxt provided by Eic: -
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I'he project represents 4 new eftort on the part ot the University in that

ft is a part-time, veai-long program otfering nv dcademic credit for a
selected number ot participants. There is some question as to how it can

he handled administratively after NSF funding. At present, it is ofticially
considered part of the continuing education program of the University. As
the evaludtors understand it, 1f the program were to (ontinue as a continuing
cducation offering, it would have to uperate as an open enrollment course.

It could remain a4 no-credit program in that (ase. It could become part of
the Graduate School, 1o which (dse entrance requirements (ouid be maintained.
Academtc redit would be received if it were a regular gradudie (vurse. In
cither (ase, purti'lpdqtb would be expected to pay the regular tuition.

e stmplest solation would appedar to be to integrate potential NSF partici-
g rats into repular course offerings of the polymer scieuce program. The
irawl oo ks to this approdach would be, 1n all probability however, a loss of
the supportive, noncompet iti1ve atmosphere prevdlent among the current parti-
«fpants and between the pdarticipants and faculty members.

All participants were enthusiastic dbout the amount of time taculty members
wete available to them. 1t appeared that fa.ulty tredated the women at

feast as well--it not more supportively-- as their regular graduate students.
As noted previously, lab facilities (1ncluding research equipment not normally
used by students) wete dvaildable whenever the pdarticipdnts needed tu use them,

e program began with ¢ month of review in undergraduate oiganic and phystcadl
chemistry., By the middle of November 1976, lectures specitically related to
polves s tence were besun.  Topics of the lecture units were "Introduct fon

te the Physical Chemistry of Macromolecules,” "Polymerization Mechanisms

and Molecular Weilght Distributions,” "Introduction to NMR Spectroscopy of
Macrtomolecuies” and "Introduction to the « rganic Chemist.y of Macromolecules.'
Becdause ot their background, some of the participants needed additional
tutorial assistance and this was provided all year. lLaboratury sesslions

were gedared around 11 groups of experiments. According to the participants,
1t otten happened that lab activities occurred betore plesentation 1n lecture
ot the theorv underlying them. Although the theory wdas (overed eventually

oo that they telt the labs and ledtures to be very reldated, the timing ot the
twa sets of activities shoulo be reviewed to see it a better fit could be
achieved.

Other activitses which seemed especially useful were career workshops

(covering topics such as resume writing, interviewing, etc.) conducted by

otatf of the Association of Technical Professionals and visits to three

nearby 1ndustries heavily 1tnvolved in polymer worb. Formal (ounselling sesstons
were attempted, but they did not seem particuiarly valuable, Rather, the
project director served 1n the counseling function oa an Informil -ond
apparently verv successtul--basis all year.

ERIC
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Whe the proposal tor funding was written, 1t was stated that tests wouid
not be given to the participants. The project director soon realized,
however, that they would be necessary for two reasons: (1) the women
exhibited undue anxiety over the idea of test taking und the director
wanted to get them over that and i2) in order to recommend participants
for graduate programs -or employment, she felt she needed a more objective
| —measare of th2ir achievement. While the women stfll did exhibit som2
nxiety about the tests, it was not thought by the evaluators to be
uncommonly high.

The project c¢irector began publfcizing the project in local newspapers
and received so meny applications from that source that she did not need
to eypand publicity even irto nearby Bosron. Although other forms cf
publicity were uscd (TV announcement; brochures sent to libraries, junior
colleges, professional associations, women's associations), the newspaper
articles were by far the most successful effort.

all applicants were interviewed by the project director aftrer they had
submitted preliminary information about their academic background, reasons
for interest in the precgram, etc. Some of the director's first choices
declined entrance, so second choices were offered the opportunity to join
the program. That, in most cases, is the reason for having women with
undergraduate non-chemistry majors in the program. Grades on transcripts

of the participants ranged from slightly above average to straight As. With
one exception, all the women had science majors.

Eleven women begén the program in the tall. Two of them dropped out in the
Winter because of financial prc:lems. Two ot the nine remaining participants
Jork fulltime but were able to arrange their schedules so they could attend
labs and lectures. When asked whether they preferred, if funds were
available, to provide minimal financial support to all participants or

full support tc a reduced number of cticinants who could not otherwise
participate (or who were experiencin, sardship by trying to work as well as
participate), the participarte agreed they would vote for the latter option.

In terms of management, the project is very well run. Responsibilities are
delegated and the scheiuie has been maintained. The director spends much

more than 20% of her cime on the project (the amount for which she is
reimbursea by NSF) and should the project be refunded, her reimbursement
shnuld be for substantially more time(perhaps 50%, even though this past

year she probably spent even more than that on the project). She is invoived
in the project becauce of her commitment to aftirmative action, and this
personal commitment is evident in her association with the proizct and

part cipants. She appears to be serving in a dual role for the participants~-
professivnal role model and counselor/friend--and doing both extremely well.
Obviously, the quality of the other stafft ir the polymer scilence program

is a great asset to this project; but in the evaluators' oplnion, it is

Dr. Blumstein's willingness to give ot bersel f--personaily and professionally--
which has assured the success of tue NSt project at the University of Lowell.

6o
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Othet staft lnvolved in the project are Drs. watterson, Clough, A. Bluustein,
Pyun, Salamene and Hsu and Ph.D. candidate Bellantoni. The evaluators met
with Clough, Salamone, Hsu and Bellantoni. For the mos: part, they seemed
compitted to having the women experience Success in the program and were
quite willing to devote their time to see that they did. The participants
were especlally appre tative of Dr. Hsu and his willingness to keep the
laboratory open beyo  "official" lab sessions.

'he nine continulng patticipants ranged in age from | 1/2 years past her
bachelor's degiee to 30 years past. Six of the nine had undergraduate
(hemistry majors, one had biology, one zoology and one humanities (but with
work experience in a science field). Not counting the one participant

who had been out of school for 30 years, the Lypical pdarticipant had been
wiit ot school about eight years and they needed more review than had been
teal ized ot the beginning of the program. Several ot them said they would
have protited from a review of study skills as well as a review of chemistry
at the beginniag ot the progran.

A1l nine of the participants seemed enthusiastic about the program although
two of them had had a difficult year mastering rhe content and one of those
two thought she might have made 4 mistake In attempting to go back to school
atter being away so long. All ot them exhibited a fair damount ot contidence
in their new capability, however--4 conditior which, according to the project
director, was not present at the outset. Attendance at all activities was
high (except for the wezkly seminar for regular greduate students, which the
NSF participants were invited to sttend) and sveryone seemed to be expending
more than —nough otfort to keep up {although, becvause ot background, some
were obviously able to go taster #nd further than others).

V. oul.ome kvaluation

Although the projecl wds not over shen the evalu .ors visited, a Tew
indicators ot outcome were observed. The participants feel they have learned
gquite a bit about polymer scienct, although most ol them do not feel that
the program will succeed 1n preparing them for @ specific jub in the tield.
Some of them teel the need to go op in graduate schocl In order to compets
tor higner level jJobs in the ficld ang it =ppears that thiee of the nine ¢
will be in graduate school nex: Fall (two at the University of lowerl and
one at the University of M: 'vland). Most of the othe s will be looking forv
employment (preferablv part-time, for most of them) In the lLowell-Lawrence
area, but specific placement acrivities had not been undertaken at the time
of the site visit. While the faculty memter who organiczed the fleld trips
to lacal industries viewed them as providing the participants with an
enhznced chance of securing employment at those Industries, the participants
were not as contident ot their usefulness in that particular drea.

All viewed the program's schedule as a good one. Those women v .o had been

at home full time but who wanted to return to work liked tlie grac el translition
oftered by a twe duys per week program. Those woaen who worked appreciated

the tlexibility afforded by keepinyg the lab open after fectures s they could
pertorm expuellments vhen. All 1n all, the schedule sgemed to il everyone's

et
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Not enough ot the faculty were Interviewed to really determine their
reaction to the program. The evaluators' impressions were, though, that

the greatest impact will be to show the faculty that there is a large market
for a program such as this one and that women who have been ouvt of school
for a while can keep up and achieve success in poiymer science. Perhaps
that will encourage them to recruit more women intov their regular graduate
program.

Vi. Summary Reactiouns

Overall, the evaiuators were very impressed with the Career Faciliitation
Project at the University of Lowell. Negative aspects of tne program were
extremely minor in relation to the total prugram, and have been menfioned in
the body of this report. it is unlikely that the project could have succeeded
without the commitment ot its (oncept exhibited by the project director. Her
role as mediator between the participants and the taculty/university structure
was extremely important. The supportive envircnment--both between her and

the participants and among the participants themselves--was the thing

viewed by participants and evaluators alike as vital to the project’s success.
This support was encouraged by a number of things: always being together

for labs anu lectures, having a physical space where they could work and
aqelax together, not competing for grades. It takes a particular (and fecr

the most part undefined) mix of environment and perscnalities to achieve

4 supportive climate like the one found in this program, but it is something
worth working for in all such projects.

VIl. Kecommendations

A tew recommendations for program improvement have been aoted throughout
the body of this report. They are restated here, along with (wo new ones,
for the purpose of clarification.

1. Review the schedule of lab activities and lecture toples to make
sure they are as coordinated as possible. When it is 1mpossible to cover
theory underlying lab activities before the lab experience, perhaps the lab
instrusctor could provide a more formal introduction than he did this year.

2. 1In addition to a review of undergraduate vrganic and physical
chemistry, provide reviews of study skills, general chemistry and math
to the participants who feel they need it. This extra review could perhaps
be offered 1n the summer before official beginning ot the progras.

3. If at all possible, have the project dadher to the regular
university calendar (i.e., begin in September and end in Angust).

4. Plans for the placement of pdarticipants who want emplovment after
comnjet 1on of the program should begin es1ly 1tn the project year and may
requ.re more coordinated effort than is cvident 1n the relicuce on personal
contacts with employers in the arca (though this should, o! course, be
continued) .




Several recommenddt funs c¢dan be made to NSF based on the experience of
visiting the Uriversizy of lLowell program.

66.

!. Provide the option of paying tuition for those participants
who want to apply their NSF project experience tc a graduate ;rogram.

2. (onsider refunding those projects which appear to be particularly
suceesstul in accompiishing their and NSF's objectives.
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I. teneral Information

Site: University of Notre Dame, Notre Dame, Indiana .
"roject Director: Dr. Lloyd H. Ketchum, Jr. M -
Focus: Environmental Health cngineering

Budget: $79,923

Expected Number of Participants: 43 .
Date of Visit: June 23-24, 1977

Evaluators: Evelyn Brzezinski, M. Joan Catlanan

1l. Project Qverview i

The NSF Career Facilitation project at the University of Notre Dame

is aimed at women holding bacheior's or master's dearees in bioloay,

chemistry, computer science, enqineering, matrematics and related

areas of science. It 1s designed to update their training to a

level exvected of current araduates in their dearee fields and to

assist in development of skills necessary for each woman to enter and

successfully comolete a qraduate proqram in environmental health

enqineering and science. Women comnleting the trainina are expected .
to enter directly inco araduate proarams or employment.

The plan was to have four, 1Z2-week, consecutive sessions for four
different groups ot 12 participants. Thus, durinq the period

of Jaruarv 1977 through April 1978, a total of 48 women would
participate itn the program. Content of the proqram is provided

in a variety of modes: formal lectures by members of the envi-onmen-
tal health engineering faculty, seminars, tutorina by graduate .
assistants, mini-courses, audit of forma! .ourses, research
participation and independent study. The lecture. and research are
neavily water and wastewater related, however, according to the
project director, the same techniques and skills are needed in
programs primarily concerned with air pollution control or solid .
waste management  The mini-courses are riore yeieral, with computer
programmina, differential equations ana statistics beina some

of the ones offered during the first two training sessions.

The University of Notre Dame is a primarily residential Catholic
university located just north of South Bend, Indiana. It was
founded in 1842 and, while the Graduate Schooul has always been open
to women, the undergraduate proqram was only cpened to female
students in the 1972-73 academic yeas In 1976-77, undergraduate .
enrollment was approximately 6700 and draduete enrullment approximately -
1800. The College of Engineering, in which the NSF program is

housed, has had an enrollment averaqging around 1200 in the past

several years.
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Bachelor of science, master of science and doctor of philosophy
degrees are offered in aerospace engineering, architecture,
chemical engineerina, civil engineering, electrical engineering,
engineering science, mechanical engineering and metallurgical
engineering. Additional degrees conferred are the master of
science in environic design (offered by the Department of
Architecture) and the master of science in environmental health
engineering )offered by the Department of Civil Engineering).

The NSF program 15 a part of the environmental health engineering

unit of the Department of Civil Ennineering. Civil Engineering

has eleven faculty members, of whom four are involved in
environmental health engineering. The Department has had considera-
ble experience in specialized training programs, having participated
in NSF's Undergraduate Research and Student Science Training
Programs, American Society of Civil Engineering's Introduction

to Civil Engineeri: 3 for Minority Students and the Coilege of
fngineering's Introduction to Engineering (for hiah school women).

[1f. On-Site Procedures

The evaluators spent from approximately noon on June 23 until
2:00 on June 24 visiting the University of Notre Dame program.

On the first day of the visit, interviews were conducted with the
sroject director, Dean of the College of Lngineering, Assistant
Dean of Research and Sponsored Proqrams in the College of Engineering.
another faculty member of the environmencal health engineering
program, an NSF participant from the first training session

and six of tne seven participants in the current session. Files
related to the project and participaats were also reviewed.

in addition, one of the evaluators sat in on a faculty lecture
being presented to the participants. On the seccnd day, the
following persons were interviewed: a third member of the environ-
mental health engineering faculty, the three graduate assistants
assigned to the NSF program, Chairman of the Department of Civil
Engineering, Director of the University's Placement Office and

all of the current participants in the program. Finally,
laboratory facilities of the Department of Civil Engineering were
toured.

iV. Process Evaluation

Institutionalizacion of a project such as the Cereer Facilitation
Program seems unlikel, at the University of Notre Dame. Continuing
education is not a primary mission of the university. and wne
existence of a multi-week, non-credit program during the dcademic
year is unique on campus. There is little indication currently
that the proq.am wiil continue aftar NSF funding

in the first two sessiors, the women arrived at Notre Dame expecting
on. “ype of educational content and ended up receiving another.

This 1s perhaps because of a typographical error 1n newspaper
publicity announcing the project as providing training in environ-
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mental health, science and enaineering. The comma after tne

word "health" is significant, and seems to account for the hiaher
than expected number of participants with a biology background.
In the flyer announcing the program which is sent to women ex-
pressing interest, one sentence at the bottom of the first

page says “"fhe topics (of the lectures) will be water and waste-
water related, as will the entire proiect” but apparently many

of the participants fail to note it. HMost narticipants admit
they find the cortent interestina -- 1ust different from what
they had expected.

The faculty lectures are viewed positively, but some of the
other educational components have not lived up to expectations.
The cooperative research participation between NSF participants
and qgraduate assistants did not occur as planned in the first
session, and although plans for it were underway in the second
session, it had not bequn when the site visit was made {about
three weeks into the sessien). Participants in both sessions
audited reqular course offerings and this was viewed with mixed
feelings by the faculty durinc the first session. On the one
hand, they thought the content the participants were receiving
added to their overall knowledge and so the auditina was a

qood thina. On the other hand, they thought the women spent

<o ruch time on the courses they were auditing that they didn't
ha.- elowgh time for other project activities. An attempt to
recolve the conflict was made by limiting to one the number of
courses which second session participants could augit. The
~irq-cour<es received mixed reviews. Some pelieved they beaan
4t too advanced a level. Another sugqestion was that one mini-
cotiree be run consecutively before beginnina another one instead
of havina two or three runnina concurrently. A tkird complaint
was that books and other materials related to the mini-courses
were not available for purchase, only for loan. This, of course,
Timited their lona-term use‘ulness to the participants. Finally,
as far as could be determined by the evaluators, the weekly
seminars which had been planned were not occurrina.

Tne project had much less success in attractin.g participants
than had been expected. In essence, all who applied and met the
minimum <riterion of educational backaround were accepted into
the prooram. HNumbers at poth the first and second sessions

were below what had been planned {five and seven, respectively,
rather than twelve at each session) The comuitment to the
overall project goal (of preparina women for enirance into
qraduaie env -onmental health enaineering programs) is less than
might be hoped on the part of some of the participants. nf

the t1ve first-session participants, une woman did enter nraduate
school (at Hotre Dame), two were erplojed or 1n Lhe process of
beint empioyed, and the professional direction of the other two
s unbnour {althouah the first e, o1on participant to whom we
salbed believed tha. at least e ¢ *te tuo had des ided that
environmental heaith enagineering wasw no! the field in which

sne wanted to continue).

[ -




70.

Publicity centered around advertisements in major metrnpolitan news-
papers, news releases sent to women's organizations, atumni associations
and other schools offering graduate proarams in environmental engi-
neering. Except for the newspapers, the publicity was ineffective.
With only a few exceptions, other universities failed to publicize the
Notre Dame program. A list of potential employers for session par-
ticipants was deveioped for placement purposes and the project
director said those organizacions were also contacted about potential
participants. That, apperentl,  was ineffective es well, since all

of the second session participants had read of the proqram in a
newspaper.

In the proposal submitted to HSF, it was noted that evaluation
procedures including ore- and post-participation measures would

be developed with the assistance of the University's Social Science
Training aac Research Laboratory. As far as the evaluators could
determine, that was not done. There is no formal evaluation procedure
developed to determine what the participants have learned. Process
evaluation for the program itself is mainly an-informal procedure based
on discussions among, variously, the participants themselves, partici-
pants and faculty, and participants and one of the graduate students.
During the last week of the first session, the women provided feed-
back to the project director concerning their reactions to the program,
suggestions for improvina it, etc.

One of the suaqestions thev offered was that .o .elina be available.
As a response to that, a representative from Puscue University's
Coilege of Enaineering visited the second session twice to pro-

vide career counseling to the participants. She admiristered

two occupational preference instruments during the first meeting

and tnen interpreted results during the second me~ting. Reactions

to the counseling were mixed. It served a few of the participants’
needs but was repetitive for others. The evaluators' opinion was that
overall it was viewed as neither a great help nor an unwelcome burden.

The placement comporent seems a high voint of the Hotre Dame proqgram.
The University's Placement Office has offered the full complement

of its services to thc participants, even though they are short-

term, non-tuition payina members of the academic comnmunity. The
placement director has met with the participants on several occasions to
discuss resume writina, interviewing skills, etc. The participants

were very arateful for his help and indicated they would like even more
assistance in this area. The first session women participated in several
interviews vhile interyiewers were making their reqular campus visits,
and a job for one of the participants resulted from this. All ir all,
the placement services and support to the project seem excellent.

The project director has seemed sO concerned with ~ecruiting partici-
pants for future sessions taat management of current sessions has
falterea. To add to the problem, he 1is directing the summer proqram
€ry e kel v fente at the came tire as one of the Career
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Aruitoxt provided by Eic:

Facilitation sevsions 1% running. Xecoanizing the preblem, he has
a<ked one of the other facultv.iaembers to tate over much of the day-
to-day ooeration of the Career Facilitation session. That faculty
member seems open to the concerns of the participants and, it is
hoped, will be able tu proviage a closer tie between faculty and
participants than has been eviuent in the past.

The three qraduate assistant< perform different roles for the
participants. Two of them aave rather furmal relationships with the
participants, aithoush they do seem genuinely concerned about the
quality of the experience tae participants are cetting and appear
willina to respond to requests for more assistance. The third
qgraduate student has become the counselor and nzediator betwzen
participants and faculty in addition to her formal teacher/tutor

role. She nas also been called upon by the project director to assist
in recruitina future participant<  The proposal states that each of
the three araguate students will devote 20 hours per week to project
activities, but it appears that two of the students spend somewhat less
time tnan tni- ard the third one ,jends substantially more.

The scnedule of tacults lectures has been followed as planned.
Contert af tr. :-ini-courses has become wore flexible to better
f1t tne ne--y. of participants at eact session  As noted before,
research particivation did not occur durina the first session
and had nat beaun in tae second session at the time of the site
visit {alshauan plans for it were underwayi.

Tre “03%* ot the project ab fiotre Uame seen much Mmure formal with

arid d1 "ant fror the carticipants than do the staff at the other

Career facilitation prolect visited by the first ev:iluator With

tne exceptior of one araduate student, there Jid not appear to be anv
personal tie between participants and statf  There could be several
ressons for this impression: the pertiv ipants hac «nly heen at Notre
Jame for three weeks; a relatively short term experience such as this may
mit1gate aqain.t forming close fies, 1L ray resqit from the personalities
of all persons 1nvolved in the project. 1t may-sicply be the style of
that departrment at the University  khatever the resson, 1t struck

the esalugiors thar ohe participants felt vers wuch alone (a5 a

aroup -- rapport within tne qroup wa-~ duod) and unsure of themselves

and the vroarar; and acuid profit fro.. g consciouy effart by the

staff to develop a aood eroun -- 1 e , staff and participants -- spirit.

The participants seered ver, interested 1n learnii: The likelihood

that man/ of tne- would enter 1rgedigtel. inta g arglugle proaram

in envirorrental enmineering seems >11hit. but that 3ig not diminish their
willinaness to exvend effort to rester the content bLeing offered to

t hem dhereas the firet ossi1on partictbants were 4l quite regent
qraduates, the second secsion parti iogats revresentedl ¢ more diverse
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vironment. They are not reticent about offering suggestions for
project improvement, and many of the suggestions we as evaluators
concur with. They will be noted in the Recommendations section
of this report.

V. OQutcome Evaluation

Outcomes related to participants are hard to define because the
participants with whom the evaluators had most contact had been in
<he program only three weeks and, with one exception, the partici-
pants who had completed the training were 1,0 longer on campus.
Notwithstanding these complications, some impressions can be shared
aboui the overall impact of the project on the participants.

Reaction to the project would have to be classified as mixed.

There is some lingering disappointment in finding that the project
is more engineering-related than health-related. They express

some confusion over where tne course of study is heading -- i.e.,
what the overall program direction is. They are often overwhelmed
at the amount of material they are given to master (this is
espegia!ly true of those women who have been out of school for some
time).

On the other hand, they are complimentary of the quality of the
faculty, especially as it is shown during lectures. They recoqnize
the tremendous assets of a university such as Notre Dame and enjoy
being a part of the campus community. They welcome introduction

to potential employers through the Placement Service.

The success of the project in its effect on participants’ clarifica-
tion of career goals is unknown. The opinion of the evaluators is
that participants who have been involved so far are there not so
much for qoal clarification as for introduction to a new field --
curiosity more than decision making. While that may be an
appropriate reason for participating, it is likely to make the
project goal of preparing participants for graduate programs in
environmental heaith, engineering and science an unrealistic one.

While tHe project is undoubtedly having some impact on the partici-
pants, the same cannot be said of its effect on the faculty and
institution. Obviously, the faculty is affected by having to
deliver more lectures, interact with more students, etc. But in
terms of any lona-term effect, there seems little indication of
potential impact.

V1. Summary Reactions

The evaluators were troubled "y this nroject because ii seemed to
have the potential for providing valuable educational experiences,
but the potential wasn't beinqg realized to the extent that it miaht.

-
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Failure to reach its potential were for reasons both within and
outside the realm of the project staff's responsibilities. The
failure to attract a sufficient number of applicants to allow se-
Jectivity amorq participants is a major problem. It may be that the
project director did all he could to publicize the project and 1t

is simply the fact that Notre Dame is located away from a major
metropolitan area that accounts for the small number of applicants.
The fact that the program is a short-term intense one may dis-
courage applicants: they may not think the program lasts lona enouah
to warrant moving, yet it may be too iong to allow an apartment back
nome to qo vacant, a job to stay unfilled, a family to be left alone;
but it is so intense that there is no chance of comnuting, as it miqht
be possible to do if the program lasted three days a week {for
example), as mopst of the participants were from the Chicago or
Indiarapolis metropolitan areas.

Another major problem was in the amount of time the faculty were
able or willing to give to the participants. While it was the
evaluator's feelinq that faculty would respond to participants’
requests for time, they did not offer it a3 a matter of course.

The facuitv did not seem to take into account the fact that par-
ticipants 1n a program such as this mav have impnrtant differences
from a reqular graduate student and those differences may require
diffzrent approaches on their part. With some exceptions, they also
did not seem to be offering the support many of the women needed to
have a valuable experience. The whole attitude surrounding the
prcject »esied to be "je're offering you the content -- it's up

to you to internalize it.” That may be apprepriate for a self
confident student who, because of recent araduation or involve-

ment in a nrofession, has kept on top of her academic field.
However, that type of person 1is probably already in qraduate school.
The Career facilitation project, supposedly, is aimed at another type
of student.

vI1. Reconmendations

Recommendations far project improvement dre offered in the areas of
recruitment, content and management,

Recruitment

1. In announcements explaining the proaram, what is meant by
environmental health science and enqineering should be defined
more precisely. It should be pointed out more explicitly than is
done now :hat the content and techniques to be offered do relate
to a variety of contexts, but that emphasis is on water and waste-
water related topics.
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-
2. More attempts should be made to use the potential employers
identified for placement purposes as providers of participants.
The need for upgrading the skills of their employees--especially
female staff members--should be pointed out, and it should be
shown how this can be accomplished via the project. Perhaps
arrangements could be worked out so that the NSF grant pays for a
participant's trainin, and her employer pays for her living expenses.
It could be worked into an overall staff development program that most
large companies have anyway. Letters and other contacts with ind stry
would have to be couched in a "how this can help you" approach.
-
3. Participants should have their own copies of materials
related to coursework, especially workbooks and other consumable
materials.

4. A staff meeting with the graduate assistants should be held
before participants arrive, in which each participant's back-
ground (coursework and job experiences) is reviewed thoroughly.
Course content should be modified as appropriate. This must be
done early enough so that it is feasible to modify content and
teaching approaches.

5. If participants are to b allowed to audit just one regular
course, they should know that at the time they apply.

6. Additional field trips should be provided in the area so the
women can see what an environmental engineer does. Learning should
not be restricted to the classroom and laboratory.

7. Consideration should be given to allowing the women to complete
one mini-course before beginning another. Especially for the women
who have been out of school for some time, it may be better to provide
new content in smali, discrete Steps.

8. The idea of involving Notre Dame counseling staff in the project
snould be explored so that, should participants desire more counsel-
ing, resources will be nearby.

Management

1. A faculty advisor should be assigned to each participant if it
is impossible for the projsct director to handle those responsibil-
ities for all the participants. The advisor should meet vith each
participant once every week or two. These meetings should allow
time for the participant to discuss content, program activities,
suggestions for program improvement, etc., as well as a time for
the faculty member to provide personal support to the participant.
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2. If the one graduate assistant continues to perform the combined
teaching/counseling/recruiting roles, her reimbursement should be
increased commensurate with the time she is spending on the project
compared with the other graduate students. )

3. Fformal process evaluation procedures should be institutionalized,
so that the project director can have a more accurate idea of the
program component which are and aren't working. Also, contact

should be maintained with participants of past sessions; and their
feedback should be gathered on the adequacy of the tiaining some
months (6?) after their involvement when, it is hoped, they are

making use of things learned during the training session. '

Based on the experience of visiting the Career Facilitation project
at the University of Notre Dame, the only specific recommendation

for NSF is to explore tie possibility of providing overall program
puplicity in media which would be impossible for a single project

to use--e.g., popular magazine, Sunday newspaper supplements. It

is understood that Career Facilitation Projects are supported through
grants, rather than contracts, and therefore that NSF can provide only
Timited control over the projects. Nonetheless, a more general
comment is that NSF should maintair as close a contact with projects
as possible, so that problems can be identified early and advice and
suqgestions offered.

e
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Polytechnic Institute of New York

I. General Information

Site: Polytechnic Institute of New York, Brooklyn, New York
Project Director: Dr. Bernard J. Bulkin

Focus: Polymer Science and Engjneering

Budget: 359,424 .

Expected Number of Participants: 50

Date of Visit: July 21-22, 1977

Evaluators: Esther Lee Burks, Conrad Katzenmeyer

A3

I1. Project, Overview.

The primary purpose of the project -is to prepare women to enter

either the Certification in Polymer Science Program, tfie FM.A.

Program in Polymer Science and Engineering,.or the Ph.B. Program

in Polymer Science and £naineering. In additiork, the froject dctivities
are designed to assess ‘the -effectiveness of the remedial program
offered, both wjtp respect to participant achievemant and participant
and faculty gatisfaction with the program. The prdoject designers also
seek to gain information about factors related to career achievement

for women in engineering, and to use experience in this program as

input to other programs for retraining chemists.

.
N ,

.
The project is funded for 21 months, and uses faculty-created short
courses, commercial audio-tape workbook courses, regular Polytechnic
courses in the areas of chemistry and polymer science, to accomplish
its academic qoals. In addition, seminars relating to careers in
polymer science and job search and placement assistance are provided.
Students may participatc without charge in course-work related to
the goals of the program from March 1977 through fall semester 1977.

Polytechnic Institute of New York is a private institution, which
currently enrolls about 4500 students, mostly 1n engineering disciplines.
Science and humanities majors are offered as well. All graduate
courses are offered at night; undergraduate courses dre offered

in the daytime. Polytechnic was bequn as an all-male scheol, and
admitted its first women in the 1950's. The percentage of women
remained quite low, however, until recently, when a number of steps
were taken to emphasize the value of science and engineering careers
for women. The majori&y of its graduate students work durina the day,
and atterd school at night.- As noted above, the Lean of the College
ot Arts and Sciénces is the project directdr Both the departments
of chemistry and chemical engineering are 1nvolved in the project,

and in the dggree pregrams to which it 15 aimed.

~

111. On-Site Procedure. 4

. . L ’
The 1te yinit schedule comprised a day and ¢ haf uf 1nterviews

with staff and participents, visits to preject activities, and
inspection of facilities’and project records Interviews were held

-~ L}
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conduct of two oral examinations over audio-tape workbook courses.
Student files were also reviewed.

_—7
77.
with the project director, Dean Bulkin, the project counselor,
Dr. Kramer, the Provost of the Insti‘ution, Dr. Conti, and two of
the faculty involved in teaching of courses in the project.
Participants were interviewed in small groups over a period of
approximately two hours. A career education seminar redarding
discrimination in salaries for women was obscrved, as well as the
The on-site was originally scheduled for July 14-15 but due to the
Hew York City blackout or July 13th, it was necessary to reschedule
a veek later. This cr2ated some problems, as the 21st was the
proect's last meeting of the term, attendance was less than it would P
have been a week earlier, and most academic activities had been
completed prior to the 21st.

IV. Process Evciuation.

In this section, the discussion is addressed to two primary issues--

the inteqration of the project into current activities at the

institution, and the dearee to which the project has been carried

out gccording 1o ils proposéd pian and vbjectives. -

"The firut of these--institutional resnonsiveness--is the far or most
relevant to the likelihood f~ - coitinuation of the project in the
absence of NSF fundine. The proaram is, in several aspects, outside
ceqular institutional procedures. Academic credit is at the discrecion
of the tiveotar; students Jdo not ¢o through regular registration
procedures and fee payment; & » Students are not evaluated for
acader 10 performance in the same ways other students at Polytechnic
are. lae academic content of the program is, howsever, within
ex1stina departmentai activities, since the integration of chemistry
and hemical engineering which is at tie heart uf the project is not
a synthesis created especially for the projec.. The project
objectives seem in no way in confiict with departm- or institutional
abiectises. There has not been a concerted effort, however, to provide
career quidance ‘o students generally, sor to provide an ongoing
women's program, according to the Provost. Thus, the necessity to
attract women and to provide career quidance requires a special
star .-up cost for this arant. In 115t tutions where onaoing women's
proqrans and career quidance artiviiies exist, a procram of this
tvoe has existing institutional nets to link with, makirg continuation
0¢ such a proqram somewhat more iikelv. Staffing of the project
seems to have been carried out with the aim of integrating the project,
since faculty from both the engineering and chemistry units are
involved in tecching.

Facility availability for the program is, 1 dgeneral, qood, since the
Vibrars and the school a1tself are open <t night, when project
carticipants core.  No ompuler usé is required 1n the program.
“be lack of arcesc tr lab facilities has Leen a problerm, since much of
the vmnnasis i1 Lene audio-tapes is 1 trumentation. Students have

- expressed a need to use some (¢ this anstrumentzidon. An effert
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being made to allow women to take a lab course in the fall. No
study area or social headquarters for students was set aside.
A1l classes are held in & single building, wnich has parking

facilities nearby.

The following discussion is directed to tue match of proposed
act ‘vities with those being carried out. Educational and non-
educational components of the project are described, as well as
management , staffing, and participant characteristics.

The content of the program includes irstruction in calculus,
chemistry, thermodynamics, chemical engineering principles, and
instrumentation. Each student's proaram has been designed
individually, after consideratios: of her bac’ ground. and in Tight
of the goals of the project which emphasize a polymer science
orientation. Participant records and personal interviews were
utilized to determine the leval of mathematics and chemistry
remediation perceived as necessary by both the students and the
Project Director. Students come once or twice a week, depending

on the individual program.

A variety of learning methods is availahle to the students. Faculty-
creaied short jecture type Courses, commercially available audi-tape
workbook modules, and standard Polytechnic courses are available

to thc students free of charge. Progress in the audio tape courses

is asse <sed by means of an oral examination, conducted by the

Project virector. Such an experiences has been shown by educational
research to be an important part of PSI (Personalized System of
Instruction) proarams and other Keller-type plans. The chance to
verbalize and interact with others about content areas is of considera-
ble value. Apparently no other means of ev+.,uation is used for these

‘courses. Evaluation in reqular Polytechric courses is through grades.
The short courses are on a nass-fail bisis.

Publicity for fthe preject did not generate the desired number of
students. Eligibiiity for the program was defined as a4 B.S. in
~wemistry or related field obtained betweer, 1961 and 1975. Recruit-
ment procedures ir.Juded media coverage through press releases,
advertisements in publications such as Catalyst and New Engineer,
mailings to major chemical companies 1n the New York area, and
direct mailings to qraduates of City University of New York,
Brooklyn College, Rutgers, Barns:d, and New York University.
Project nersonnel believe tha* direct mailings to individuals was
the most effective of the methods. The brochure used in the
mailings did not elat rate upon the na.ure ot the careers 0pén 1n
the polyme» processing field tu any great degree. This is an
emergina field, and women who have been out of the job market for
information in order to relate their

some tire may require more
own backgrounds to this field. The result of the recruitment
process was a aroup of 27 accepiable applicants,caven of whom are

not U.S. citizens, compared to a qual of 50
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Participant selection procedures were essentially subjective, carried
out by the Project Director. So far as can be determined from

student records, the group members seem adequate to handle the ccatent
of the program; and teaching faculty concur with th1s judgment. The
underemployment criterion described 1n tre preposal was met by the
students’ own assessment of their need for career facilitation.

At the outset of the project, acceptei students were given the A. C. S.

test for mastery of chemistry. Performances range  from the lTowest
percentile to the 66th percentile, a fact which pre..ides evidence
that the selection procedure resulted in a group which is in need
of the remediation otffered.

Evaluation procedures proposed included pre and post program adminis-

tration of the standardized exam of the American Chemical Society,

and administration of various psycnological invesitories. In addition,

biographical data were to be obtained and analyzed, and satisfaction

o* participants and faculty with the program was to be assessed.

Tie initial A. C. S. testing has taken place, as discussed above.

The Bem Sex Role inventory was administerea informally to 11 of

30 participants as an adjunct to a seminar talk on discrimination

i salaries for women. Froqram satisfaction is being assessed through
nformail means. MNo biographical analysis has yet been obtained, nor

have wore fo,mal psychological procedures been administerad.

Past measures for the #. C. S. oxam, administration of measures to

a control croup of current Polytechnic seniors, and comparisons of
perfori ance in araduate school for those women who o on to graduate
senool are uvlanned for later in the program. Trackiny of individual
<4 ', moqress has been a problem, due primarily to the
indiv'dialization in the program, and to the fact that workbook

(nurses ave aed at home,

Froject tanaqenent has resulted in a number of outcomes. Assignment
of teaching responsibilities has included both enginecrina and
cthemistrs faculty. Scheduling of short courses has pruceeded, in
aeneral, smoothly, with only one or two conflicts, accordina to
faculty and stuaents interviewed. The overall program scheduie,

as outlined in the proposal, has stioped approximately six months,
due primarily to the recruiting difficulties experienced. Thus,
applicant assessment and testing Look place from January through
March, ratner than in fOctober, as specitied 1n the proposal.
Placement of students in graduate programs, and post -testing will take
place in Uecenber rather than in May. The two semingr programs

on career-related topicc have also been moved back si1x ronths.

The slippige in time does not seem to have aftected the proaram
offered, however.

Staffing of the protect includes the project director, d counseling
and evaivation task leader, and teachina faculty The fact that the
dire tor is Dean of Arts and Sciences means that red tape 15
siniezed The project director's enthusiasin and competence in

the ~ubject area of the project, ao wel)l g% his enthustastic

ri lationships with students, allow him tu ra:ntain close contact

‘(w
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with the project. The counselina and evaluation leader is a faculty
member with experience in teachina courses in the nsycholoay of

women, and is strongly supportive of its qoals. We had no opportunity
to interview placement personnel from the institution, nor presenters
at the seminar. These latter included two women  om academic
settings, and two from the oil industry. Two of the proposed

faculty participants--Drs. Anita Lewin, and Guiliana Tesora--were
unable to participate in the proiject.

The women in the program are a diverse qgroup, ranging in aae from 22
to 40. Slightly more than half of the participants are married.
Forty-five percent have children livinq at home. The majority have
obtained a B. S. or B. A. in chemistry. The remainder hold Bachelor's
deqrees 1n related fields such as mathematics, bioloay, physics, or
engineering. Fourteen percent of the participants have some graduate
education. Twenty of the oriainal 33 received their most recent
deqree within five years of entering the project. Fifty-four percent
were unemployed at the time of application to the program. Job
experiences vary widely, and include positions as chemist, teacher,
engineer, nurse, and other non-technical employment The most
frequently stated reason for applyina to the prooram was a partici-
pant's inabilit, to find a job, or to receive adequate pav in her
current job. Thus the program is seen as a new career opportunity

by most appiilcints  About nalt the 30 students stiii in tne prouram
will take a araduate course while in the proqram. Most frequently-
chosen is the course "Introduction to Po!ljyuer Materials." Seven

of the wemer in the proaram are not U. S. citizens, and several
others are foreign-born, althouah now citizens. Colicge arades,

for the aroup, were not. as a rule, hiah, nor are employment histories
1Mpressve. .

Thivt, of the oriainal 33 are considered active in the nroaram.
Eleven were oresent for the final seminar of the first seminar
course. Several of the participants drive considerable distances

for tpe proaram--one as much as three hours each way, twice a week.
Nf the six lecture cources offered, all had from four to <‘ven
students voiunteer Lo attend, even thouqgh they were not » auired

to by thair individuaily-scheduled proaram. The aroup vresent at

‘he closinn seminar seer: enthusiastic o' out their experiences in

tne project, and overall commitment of those we interviewed seetis
hiah. One woman had iust obtained her first professionai 1cb, with
the assistance of tne prolectis staff. The following information

15 not yet available: number of students who have completed all
assianes chort courses; number of students who have completed all
assiqned audio-tape courses; number of students who have completed
all courses volunteered for; number of students in courses for reqular
underqraduate or graduate credit- estinate of averane number of hours
invested by participanis in the ,roqram.
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Coliege of St. Catherine

I. General information

Site: College of St. Catherine

Project Director: Sr. Mary Thompson

Focus: Chemistry

Budget: $30,350

Expacted Number of Participants: 60

Date of Visit: July 18-19, 1977

Evaluators: Charles Bertram, Frances Lawrenz

II. Project Overview

The purpose of the project is to provide women who have previously
majored in chemistry or biochemistry with an opportunity to update
their knowledge of chemistry and instrumeritation skills so that
they can retwurn to or enter employment, primarily in an industrial
setting. The women first update their knowledge of theoretical
chemistry through individuaiized use of a series of audiotape-slide
oresentations, and then refine this knowledge in the laboratory
throuah use of technical equipmenrt. Although the work is completed
individually, there is ample opportunity for discussion of progress
with the chemistry department faculty. Career opportunities may be
explored with the placement office as well as the faculty. iIn
addition, participants may enroll in an assertiveness training
nroqrar and/or participate in seminars desiqned to inform them about
the er =raina roles of women in industrial settinas. Appendix A

is a list of seminar leaders.

According to the 1976-1978 catalon, the College of St. Catherine
“attempts Lo be open to innovar ve and creative approaches in teaching
and in social living. It encour.jes students to consider a wide
choice of educational opportunitie: ana professional options without
undue attention to the more narrow e«pectations society tends to
inpose on women."

The college has an er.rollment of approcimately 2,000 women, which
represents a 50 percent increase in enroliment during the past five
years. About 50 percent of tie women are enrolled 1n education and
another 20 percent in nursing. Trne remainder are in a variety of
fields of study. ranging from chemistry to East Asian studies.

About ten percent of the enrsllment s mawe up of older women taking
courses through the Continuina Education Prugram. These women take
regular college courses, i:i2luding assertiveness training if they
wish, and appear to fit in we'l on the campus in a social sense.

Five persons serve on the chemstry departnent t sculty, although only
twe were present at the time of the site visit. Ten courses are
required for a rajer in chemistry, including ad:anced analytical
cheristry, two subporting courses in physics, and calculus + and II.
The colleqe offers a Bacnelor of Arts in chemistry, baszad on
accentable completion of 12f Leme.ter hours and three interim courses

¢ |
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I11. On-Site Procedure

The information on which the evaluation 1s based was obtainec through
interviews with selected individuals, inspe.tion of participant

files, observaiion of instruments, equipment, and classrooms, and a
study of certain background materials such as college catalogs and

the NSF proposal. The site review bedan at approximately 2:00 p.m.
Monday with an irtersiew with Sister Thompson, followed by an orienta-
tion to the audiovisual &quipment and various instruments in the
analytical laboratory. The presicent of St. Catherine's was inter-
viewed for approximately one hour, beginnfng at 8:00 a.m. Tuesday.
That interview was terminated so that the evaluators could sit in on
an assertiveness trainina session condycted by Ms. Louise Osojnicki
Hiniker from the counseline office. After about 40 minutes, the
evaluators returned ., the chemistry building for an interview of
some 30 minutes with one of the program participants. The final
discussion at St. Catherine‘s lasted unt1l about 12:00 noon and

was with Sister Thompson and Sister Marquita Barnard, one of the chem-
istry faculty members. The evaluators exchanged 1mpressiors and
discussed the expected evaluation report during the return flight.

1y Process Evaluation

Generally, the institution has been gquite respunsive to the Homen
in Science Career Facilitation Project The project was executed
effrciently and, with two exceptions, ran as planned. As indicated
later in this report, the exceptiocns were that the number of par-
ticipants was fewer than expacted and the project was starteg later
than exve tag,

The ,re.ect fits well 1nto the academic progrem of the chemistry
departrert, a- vell as the total colleae setting. The chemistiry
laborator; 15 easily available at almost aeny time to preject par-
ticipants. 1he audiovisual equipment is quite accessible and may
be taken ncme as desired, and therz 1s a small library of chemistry
texthooks ard cther literature aveilable in a roup meeting ares.

The staff Gf the chemistry department 1s abparentl, quite willing
to assist the prearam participants with ans activity desiuned Lo
help them reach career qoals. As more proaram participants are
recruited, each faculty person wi1ll advice lwo returning wormen.

The services of the Continuina Educeticn Proaram 4:e alsu available
to therm.

The okilectiyes of the vomen 1n Science (areer bacilnt tior Proaram
are quite con ucnt with the institutional ovijectives In fact,

the proiect might well be envisionea as one extension ot the
inst1tutional mission. Tne qeneral thrust of the Lolleae of

St. Catherine 15 to derenstrate “"basic respect for the inte lectual,
soc1al, and cretise notential of woren” and the domen s Science
Protect 15 oaly one exernlary activity desiqued toward that end.

5 ’

-~




S

83.

The project is designed to provide a general updating in Chemictry
and has a strong emphasis on the use of instruments. The content
includes slide-tape programs produced by Communication Skills
Corporation of Fairfield, Connecticut, which are used in Caramates.
A Caramate is a portable unit about the size of the body of an
overhead projector which uses carousel slide trays and cassette audio-
tapes. The tapes are keyed 50 that the slide tray can be advanced
when the visual and audio material has been sufficiently studied.
Students alsc complete written exercises and quizzes to reinforce
learning and provide e measure of relative progress. « substantial
number of Caramate programs are available to the participants, and
the students may sclect from these according to their needs and
interests as agreed upon with their advisor. The project partici-
pants usually beain with Caramate slide-tapes which describe basic
principles of chemistry and then move on to programs which describe
proper use of instruments.

The instructional delivery system is essentially en individualized
approach. Each student progresses at her own rate through the
Caramate programs until her review »f chemical theory is complete.
Then she is given individual problems in the chemistry labsratory.
These problem exercis2s have been previousl, tested with advanced
chemistry student< at the collene and are felt to be quite appro-
sriale o1 the project students.  Caramate lape programs are usced

to femiliarize the students with the instrument before actual
experirentation bemins. Conduct'na experiments with analytical
instrurents reinforces and focuses tne student's knowledge of the
theory behind the particular instrumentation while providing

oracti a1 hands on experience. Tais experience ‘is netessary since it
can be trarsferred to the other perhaps more scphisticated equipment
gsualls found in industrial settings.

Observation of the Carama’ > prograirs by tne evdludtors, as well as
discussion with faculty, indicated that they are quite accuratie, vell
desiqne s, and very useful to the participants. The participant who
was interviev. d falc that the Caramate proarans are guite useful

as a review of chemical concepts but she di‘ n't recomend using the
proarams for initial teachinq in _hemistry.

The most apoarent weaknesses of the Lroject concerned the advance
publicity for it and a related late stari-up date. Sister Thompson
returned from a campina trip in Lurope to find that the project had
been funded. Therefore, the equirment wesn't urdered until November.
There was no gublicity unti1l Januar, when the eduiprent became available,
since she didrn't want applicants untii the proaram was In nlace.
Annsuncements wece sent to area newspapéers. but since the» & wiere no
Inquiries from the Minneapolis ares, sure of them apparently failed
to carry the ad. As a re<ult, only three ar poss1bly four persons
enrolled for the project, rathe, Lhan the espected “en, and they
beaan work durint the late spring and e by surcer, rather than the
previous februars as anti1cipetel

ERIC 5.
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A1l the participants are required to be chemistry or biochemistry
majors and to have received their degree from two to fifteen years

ago. One possibility for the future is that the population be e=nlarged
to include persons other than chemistry majors, such as biology majors
who need a strong background in chemistry before attemptina emplcy-
ment.

Evaluation procedures are essentially informal, although progress through
the Caranate programs is based on successful completion of quizzes at
the end of each program. In addition, the frequency of use for the
Caramate programs is monitored through a checkout system operated

hy Sister Thompson. The proposed forms that permit facuity members
and project participants to assess participarn* growth are not
currently being used but may be developed and put to use if

additional participants are recruited for the fall term. Of course,
another type of evaluation is the informal discussions among project
students and faculty, and among faculty and college administration.
The people at St. Cather'ne's will apparently determine if the project
is meeting their instructional goals and incorporate it as an ongoing
procadure if they feel that it does.

another aspect of the project is thi career placement service given

by various groups and individuals. Sister Thompson and otrer faculty
are quite well acquainted with chemists in the neighboring industries,
privaril, Lhiou.h Arerican Thewics) Sacicty mectiags. She can advise
them concerning job opportunities and contacts with an industry. The
oroqram particivant who was interviewed felt that the college'’s
placement service is an additional benefit cf the project, since

she can put her credentials on file there and hase a set available
#1thin the state of Minnesota.

The participants may also atterd the assertiveness training sessions
which are desiqned to help women learn to express themselves more
effectively with’n a social context. These are group training
sessions operated out of the counselirg office for reqular s.udents,
as well as for those in Continuing Education or associated programs
who desire the training.

The project aopears to be managed auite well. Once the project was
started, a schedule was 2dhered to, with the e«ception of the

publicity and late start proelems. Those students available were

given services, and adequa*e records were maintained. The equipment

was maintained properiy and the project directcr was quite capable

of leadiny tre staff and students in any intellectual or academic
pursuits. The style of management is colleqgial as opposed t.

directive, and a sers. of common mission quides their varicus activities.

There will be five staff menmbers scrving 1n the chemstry department
as of September 1977. The chairperson of the department 1s Sister
4ary Thompson whe is . gradvate in physical inoraanic chemistry,
with a Ph.D. fro- the "miversity of California, Berkeley, under
professor Fobert Connick. Her doctoral Jissertstion was pulii.rea
a5 a Laxrence Radiation Laboratory report and has been widely

t!',l
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quoted in the literature of the field. She 1s & quite competent
orofessional chemist and the college administration is cuite
accessible to her.

Dr. Patricia Fish was not available for interview since she is on
sabbatical until the fall of 1977 Dr. Fish is a graduate of the
University of Fiurida in analytical chemistry and has been involved
in scienc> and science education over a 25-year period. As indicated
in the project prooosal, she completed her coilede education, her
master's degree, and doctorate while married and bearing five children
and while her husband was compieting first medicel school and then
internship and residency. A orief discussion was held with Sister
Marquita Barnard whe has an MS decgree from Notre Dame University.

She is a person who has left a fieid of practicina scientists

to teach a few years in the hiah scho.l settin and nas now returned
to college ranks. HMrs. Mary MclLeughlin was a v in Boston with aer
family at the time of the interview, but has an MS Zcgree in bio-
chemistry from Boston University. She joined the department two
years ago, is a mother of six children, and has worked in educational
and industria® positions wherever situations permitted. Dr. William
D. Gleason 15 a newly employed f.culty member at the Cclleqe of

St. Catherine. He has taught at Carleton College &nd has a ®a.D.

in organic chemistry fiom the University of Minnetota, and an MS

in hinchesastry from the University of Iosa. He is 31 years of

age and 15 esnected to bring many Innovative 1deas ic the chemistry
department. These five staff persons will assist with the Women

In Science Lareer Facilitation Proic~i as 's warranted by the increasgpg
nurmber of participants.

Gther staff associated with the project includes various presenters
m scheduled seminars and the director of the assertiveness training
proarari. Sister Thompson hat scheduled various people representing
industry to give seminars at various time< during lhe year, and tne
proqram participants «ill have an opportunity to participate ir those
discussions.

At present, tnere ere onl/ three bartictjponts 11 Lhe proiect. A
fourth perscn came once but never returned.  ihe first participant
has six children, the youngest of which is eight years uld. She

is taking courses through a local industry {34) and has a pr.vious
level of training comparabie to a f.aster of science academic degree.
A second participant araduated in 1970 fror the University of
Minnesota and from hign school in 1430. She nas an MA in physical
chemistry and an additional MA in foud science. She wants t - get
into biochemistry. Her husband i¢ a dentist and she has sevin
children, two of whom are at home. {he third participant, the one
who was interviewed. graduated fror, colleqge in 1961 and has completed
courses at YCLA. She 15 a Phi Beta Fappa, has -tudied math, and

is a liberal arts graduate in cheristry she 15 presently substitute
teachina 1n high <chool and 1. active in the Leaque of doren Voters.
Her husband is a 3M chemist.
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A review of the files indicated that the particioants have a few
characteristics in common. They all are white, cood students,
and have several children. Their gqrades are A's, B's, and a ‘ew
C's, and they are interested in employment cutside the home.

The participant who was interviewed indicated that she studies the
Caramates on a self determined schedule; she sets aside a period of
time each day to study the Caramates in her home. She is generally
quite well pleased with the materials. She would like to know
whether there is employment oppe.tunity before any further special-
jzation in some field of chemistry is begun. She has previously
attended three or four NSF sumeer institutes and was made aware oY
the project through her husband who saw an article in the Chemical
and Engineering News publicatior. She doesn’t think college credit
would be that valuable for her and suggested that .if the goal were
to get women into industrial chemistry, the program might weil be
affiliated with some graduate school. However, she feels thet the
doctorate in chemistry is required for really meaninqgful involvement
in the industrial setting. :

. Outéane Evaluation

The evaluators feel that the project is having a quite positive
effect on hose participants who have been recruited into it.
However, the program at St. Latherine’s 1s not SO much designed

to clarify career ~oals as it is to point out opportunities which
may €xist for immediate empiovment and provide a means ¢f ;pgrading
skillc so that employment can be obtained.

The staterent of the woman whe was interviewsed 1s apparentiy typical
of the project outcome. She says the project “has pulled it all
together for me,' and that she would like to teach in high schooi

or juniar college. Ske likes the flexibility of the program and

feels that it permits her to work her way back intn a graduate
routinre. She feels shke would not have reviewed t' material on

her own. Her practica: cutlook is that industry is not now doing
much niring in tne area, so there is no use picking up additional
academic or skill training wh.ch will have little obvious payoff,
although she feels that perscns who complete the Career Facilitation
Projeci ot the College of <t. Catherine wiil ke betcer able to cope
with industr.:l employment than recent college araduates because they
should have more experience and maturity. [In general, the participant
is well pieased with the project, feels that it 1s helpinq her achieve
rareer goals, and is well worth her effort.

in summary. the reaction of the one intervieved was uile supportive
of the project, althcunh she apparen*ly alrezdy decided on career
gaals prior to entry, Of course, as she attends seminars and

finds other possibte forms of employment, she may hecome interested
in sore aspect of industrial chemistry.

Je
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The Caramate programs appear to be an excellent way of transmitting
knowledge concerning chemistry and chemical instrumentation. The
gain in knowledge as indicated by the auizzes associated with the
program should be considerable if the students learn to discipline
themselves and follow the advice of the college faculty.

As with many career orientatinn proarams, the project seems to have
an interesting affect on the faculty. They are beginning to

prepare their own Caramate programs, by preparing audiotapes and
slides describiug their own specia}l area< of expertise which can

be efficiently programmed for student use. Althouah & program

of this type might usually be expected to contribute to conc<ciousness
raising, this faculty will probably not have an increase in
sepsitivity to issues and conditiors specific to women.

The project will impact on the institution by providing another

means wnereby its general geals can be attained. The college president
feels that the institution will benefit primarily in four diiTerent
ways. The college should get favorable publicity for the program,

and the program should attract attention of faculty to individualized,
programmable techniques.of instruction. She feels that *he projact
will provide inservicz training for the faculty and that a few
successful conpietions by participants in the project will have
conciderable influence on all rollege araduates  She further fecis
that vioren wiho come to the seminars to talk about career opportunities
wil” be of help *2 all students at the college, and tnat they may

pus those discussions and lectures on tapes tfor larger distribution.

[f the procect is successful in atf.scting additional participants,
there will he some impact on neighboring industries and community
qroups. 4ith favorable pubiicity, the community will generally
become sensitized to women's potential roles in industrial settings,
and industries which are seeting qualified women will have that
enployrmert need met.

Tre evaluators feel that the project has excellent chances for
continuation. In fact, Sister Thompson indicated that, if <uccessful,
the project wo..d continue without any addicional request for NSF
funding. The only local expenditures required to continue the project
woul? be for a few chemicals and for some faculty time, the latter

of which seems to be qiven freel, for counseling and advisory purposes.

vI. Summar,; of Reactions

The most positive aspects of the aovnien in “cience {areer Facilitation
Project operated by the College of St. fLatherine are a quite

effective use of instructicnal technology and pruvision or

an enviroument whera women may find roles in society and work
accentable ©o then. The women should be able lto Integrate acquired
knowledge and shiils with an ncreasing perception of chanaing
erpactations and opportunities availlable to then. The colleqge provides
an excellent enviranment for study and aroup interaction ayd .any
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acceptable role models are avaiiable to participants.

The negative aspect of the project are the recruitment procedures
and scheduli' * used to initiate the project. Quite possibly,

a reason for a failure of recruitment procedures may be that there
are few women who are unemployed or underemployed chemistry
graduates living in the Minneapolis-St. Paul area. However, a more
deliberate and scheduled publicity campaian should be put in action
before the September enrollment.

The evaluators' overall reaction to the project is quite positive.
With adequate numbers of participants, the project has considerablie
potential and might well be replicated in numerous settings--in
large industrial settings as well as in colleges and universities.

VII. Recommendations

The recommendations concerning the project deal primarily with the
publicity and recruitment issues. Based on discussions, several
additional recruitment procedures are suggested. Project staff

should attempt to ,2t a full-page feature story in local papers.

A human interest story pertaining to one of the participants, replete
with photographs of her using sophisticate! instruments and

indicatina her expected role in industry, should be of interest to the
readership of area newspapers. Articles should be placed in various
school papers such as alumni publications and notices miaht be placed
en library builetin boards around the community. The use of university
extension bulletins was suggested as well as the internal news

media associated with locai industries.

In general, the college acainistration and project staff were quite
positive concerning the manner in which NSF st.ff had administered
the nroject. They felt that there was little interference from the
NSF staff, that the selection of successful projects was quite fair,
2.d that the coliege generaily benefited from NSF grants.

As for NSF, more consideration should be given tc the timing of
solicitations and resulting announcements of award. I[f an award is
announcec¢ in September, a project may not really get sterted until
mid-term or perhaps the ¢ ond semester of the award year. Also,
NSF shouid offer more or .:ation to project directors concerning
scheduling, preferably just fcllowing the time of project award.
and project directors should be encouraged to plan for a start-up
time of six months so that equipment can be ordered, supplies put
in nlace, and other initial activities planned. A second suggestion
for NSF is that a system of awards to industrial organizations, or
a consortia of industrial organizations and institutions of higher
education be considered as one means of reaching NSF program goals.
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University of Texas, Austin

1. General Information

Site: University of Texas, Austin

Project Directors: N. B. Dale and A. G. Dale
Focus: Computer Science

Budget: 5106,609

Expected Number of Participants: 20 - 30

Date of visit: June 23-24, 1977

Evaluators: Conrad Katzenmeyer and Alma Lantz

I1. Project Overview

The project "Computing Skills Augmentation for Women in the Natural
Sciences" provides an intansive, basi: computer skills program

that is intended to prepare them for a job as a computer programmer
or to continue with graduate werk in computer sciences. In addition,
the participants take refresher courses in their discipline areas

so that they can apply their computer skills to a specific content
area that they are already familiar with. The instruction runs for
a 12 month period. The refresher and computer course work is done
during the spring and fall semester while the summer session is

spen. on special advanced topics in computing.

The University of Texas at Austin is the main campus for the
University of Texas system. It has 32,535 undergraduates and

9,125 graduate students. It is extremely well endowed and has not
suffered the serious drops in enrollment that so many other colleges
and universities have over the past 10 years. The Department of
Computer Sciences is a separate entity, not part of the Mathematics
Department as is often the case. [t has 35 faculty members, 425
undergraduate majors and 164 graduate students.

[11. On-Site Procedure.

We arrived in Austin on the evening of the 22nd. In the morning of
the 23rd we attended a lectrre that was part of the special seminars
&eing offered ir. the summer sessior Then we talked with the two
Project Directors and witk the psychologi.t associated with the
preject, Dr. Jean Chandy. Following there was a meeting with Dr. James
Vick of the Mathematics Department who ha. had a number of the par-
ticipants in his classes. After lunch we met with the participants,
as a group, for approximately an hour and a half, followed hy
discussion with the graduate students and support staff attached

to the project, MNext was a meeting with Dr. Raymond Yeh, Chairman
of the Computer Sciences Department. Dinner was with the Project
Directors. The next morning we reviewed project files and talked

by telephone with a member of the University of Texas staff involved
with women's programs on campus.




IV. Process Evaluation.

The University of .Texas %t Austin is a very large campus, and the
mission is traditional undergraduate education, with a strong
graduate program. Although there are substantial number of students
on campus whc do not fit the traditional mold of the 18 - 22 under-
graduate or the gradlate student directlv out of undergraduate study,
the campus as « whole rémains committed to the traditional mission
and has substantial financial support from the state of Texas to do
this. On _he other hand, the Computer Science Department has a
clearly applied mission. . It has close connections with industry

and with qovernment in the area, and sees part of its role as pro-
viding applied degrees. The Career Facilitation Project fits well
with the mission of the department, and could easily be tied into

the Master's degree program which has been developed by the department.
The only problem would/be the tuition requirement, which would have
to be paid by the—participants. Otherwise, the match between the
project cbjectives and the overall departmenital direction is
excelient. '

The project is directed by an Associate Professor and o Leclurer
of the department. Alfred Dale is extremely aclive in a wide ranqe
of computer concerns, particularly international computer science.
Nell Dale, who performs most of the project director functions, was
an instructor in the department but could not be considered for a
permanent positicn because her husband was already part ot tne
faculty. She has extensive experience in industry as well as
academic computina. Both have been active in social scierce and

~  linquistic research. A number of other facully and qraduate

- students have also played »ubstantial roles in the proiect.

Fiee facritties avariable are excelleni. The (omputer Selence dopart-
rerd has 115 own building with ample classroom and seminar spa...
There i eas,/ access to the University of Texas conputing center,

A nwber of courses have been prepared for this proj:ct.  Tnese
nclude "“Introduction to Compucing” in the first semester, and
“Ompibus Course” {woverina four areas of computina) an  "Programining
Techniques' in the second semester. Special topics were presented
by a series of quest lecturers during the summer session These
courses hase included substantial hands-on computing experienie

with compiger orohblems reqularly assigred.  [he overall Tevel has
Leon somewnat less than would be erpected 1n the undergiaduate
Cump&fer’§c1ence proqaram, but ha Leen eatremely fo,t paced and
riqorous for the twne avarlable.

S 0t the cateetal during the suer Lol e, e the sretycal
thali tne partactoant o thought Boald e, L. G ey b et
to be prugerly forused The part1erpants b, oy S T UVE R
i their own variou, Specialf e Sheoe L, Do [ S I T
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to these courses, as some participants saw this as irrelevant to the
computer experiences. however, the; have performed well in the
outside courses, and the proiject directors are cemmitted to the idea
that participants sho.ld have ccntent as well as computing skills

to bring to potential pesitions.

Publicity for the project was handled primarily through direct
mailings from alumni and lists, with additioral flyers and a

local television interview. The project directors decided to limit
the participation to those women in the immediate Austin area.

A total of 39 completed applications were received and 31 applicants
were interviewed by the project director, another computer science
staff member, and the psychologist. Each made "7 independent
assessment of the applicant on tne basis of the interview pius the
undergraduate and graduate record examination information available.
Good concensus was reached on the 3 point (yes, no, —aybe) scale.

A total of 20 applicants were accepted, of which 18 aareed to
parti_ipate. One participant dropped before the program started,

so the initial group was 17. To date, 4 others have dropped from
the program, although one of the.2 “3s chosen to take a position
with the Home Economics Department on campus and thus can be

cor ‘dered a successful completion for the project.

Evaluation procedures have been of two varieties. Much of the
direct feedback about the progress of the project has been the
responsibility of the project dirsctor, Nell Dale; she has remained
in close contact with the participants, step by step. The number

of exercises and problems iacluded in computer courses provides

an excellent source of evidence for the progress of the particinants.
In addition, grades have been earned in both the computer courses and
the outside courses taken by participants. The other part of the
evaluation has been a set of attitudinal instruments that were
administered to the participants at the beginning of the project

and will again be administered at the end. These do not bear
directl, on the actual progress of the project, but are more of

a research character about women in science in general. An attempt
was made to secure additional external funding from the Hogg
Foundation to expand this activity, but that was unsuccessful due

to the small number of participants that a project of this nature
would encounter.

The instructioral sequence of this project began with a seminar,
organized by Dr. Chandy, that included considerahle infpormation on
campus services available and discussion of the problems to be
encountered in returnina to schocl and the work force. This also
provided the opportunity for the pre-administration of the attitude
instruments. Other than this, there has been no emphasis on counsel-
ing during the project, beyond the personal contact with the project
director. However, the participants voiced no particular interest

in additional counseling services, and in geaeral, appear to have
little need for these kinds of activities
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Management of the project has been under the direction cf Nell Dale,
and it has progressed as planned. There was a need to change the
summer activities from internal faculty members to external lecturers,
but otherwise there has been no substantial change from the plan.

A1l of the activities have moved on schedule although the demands on
the participants to keep pace has been substantial and at times
overwhelming. )

The staff has functioned very well. Dr. Hell Dale has been very close
‘to the participants. They feel free to drop in and discuss problems
with her at any time. The other members of the staff, the facuity
members as well as the graduate students, are highly committed to

the project and have functioned exceedingly well. The level of
instruction has been very high, as well as the commitment to the
participant- There is an exiremely low faculty to participant

ratio in thic project, and each of the participants has received
substantial individual assistasice by the project.

The participants are extremely well qualified. Of the 17 whu began
the project, 12 were accepted as requiar graduate students on

the basis of their credentials. They have, in general, very 70od
undergraduate grade point averages and high GRE scores. One
participant had a GRE total of over 1400. Almost all have strong
yuantitative backgrounds. They are also relatively young in comparison
with some other Career Facilitation Projects - while there 1 a

range in age, most are in the late 20's or early 30's. Host are
marrieg. and some have relatively voung children. They are estremcly
committea to the priject desp-te the tremendous time demands that it
makes.

1¥. Outcome Evaluation

Participants are =«tremely epthusiastic about the project. They
ve¢ clear payoff for the effort erpended, and believe that they
have gained a g-~eat deal from 1t. There was some dissatisfaction
with having tu srend the time reviewing courses in their content
areas, as there seemed t- be less payoff in this activity There
was also expressed a corcern about the heavy workload that was
expected of them. However, for the most part the project 15

doing what they expected it would do, and believe that the
esperience is well worth the effort. They have obtained a basic
computer knowledge in a very brief period of time and have had the
opportunity to explore the general direction that they would hope to
take in the computing fieid in the future.

Faculty have been very impressed by the participants  While there
15 range in *he qualit; and motivation of the particiiants  they
have generally performed well. Most arve seen oo Urayg Can bl e

to do qraduate work in chuputer cilences
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The project has also had impact on the institution as a whole.
There have been discussions with the women studies group on
campus as a result of the project, and it is expected that there
may be more efforts in programming for women returning to school
due to the presence of this project at the University of Texas.

Although the participants have not reached the point of looking
for positions at this time, there is reason to believe that they
will be able to obtain positions in industry in the immediate
Austin area ¢ie to the connections that the department has with
those industries and the number of positions available. Approxi-
mately 50% of the participants will be seeking part-time positions,
2t least at the outset.

VI. Summary of Reactions.

The project has been very successful. Participants are extrenfely
enthusiastic about the experience, and all evidence indicates

that they will be able to obtain work positions or enter graduate
school at the end of the project. The workload on the participants
is very heavy, but there seemed to be little choice but to have

it such given the nature of the computing field and the short amount
of time available for a prcject of this nature. The major problem
with this project is the heavy cost, in comparison to the small
number of participants who are actually included. Huch of this

may have been due to the considerable amount of effort invested in
curr:culum development projects, and could be changed by a larger
number of participants, and & lesser commitment to curriculum
development in future continuation.

The project appears to fit well into the general philosophy and
diraction of the Computer Science Department and thus has a great
possibiiity of continuing in the future, and has had some spinoff
effects on the Austin campus, as well.

VII. Recommendations.

1. For the project the recommendation 1s that attempts be made to
lower the cost of the preject per participant, by increasing the
number of people who are included in the program, and by cutting
down on the cost of the program activities. ¢

2. In concert witn the first recommendation, the project should
consider the possibility of lowering its standards for admiscion,
to increase the number of potential participants, and to explore
whether the experience that the project provides could also be
done with vomen wno do not bring the extremely high credentials
that this aroup of participants did.

3.




Washington State Un-versity .

1. General Information

S;te: Washinaton State Universitv, Pullman, Washington
Projact Director: Dr. Calvin Lonq

Focus: Applied HMathematics

Budget: $57.267

Expected hwumber of Participants: 12-25

Date of Visit: September 19 and 20, 1977

Evaluators: Conrad Katzenmever, frances Lawrenz

I1. Project Overview

The Mathematics Career Reentry for Women Project at Washington

State University (WSUj is designed to give women with one or two
years of gqraduate work in mathematics an intensive review of basic
mathematics sllowed by advanced work in agnlied mathematics and
computina. The project is divided into two parts: a late summer,
five week course devoted tc an intensive review of core mathematics;
and an academic year of course work emphasizing anplied mathematics.
The summer review course is *c cever four topics; algebra, advanced
calculus, differential equations, and computer programming theory,
each taught by a separate instructor. The women spend their
mornings taking classes and their afternoons studying and working

on problems. The academic year componerit allows the women to
participate in regular course work and a special weekly seminar.

The course work, which follows the typical university pattern of
core courses and electives, is taken along with other WSU students
wh1le the seminar is open only to the women in the program. The
seminar run by Dr. Lona will be a combination of heuristic pro-
biem solving discussions, lectures by visiting mathematicians

and <ounseling/auidance.

WSU is a land-arant inst:tution located at Pullman 1n Scuth-

eastern Yashington with an enrcliment of approximateiy 16,800

students. Pullman is located in the midst ot rolling wneat

fields, and, except for the university, is essentially a small . .
farming community with few other sources of employment. WSU is

mainly residential with more than 70 parcent of the students living

on or near campus. The university is divided inty eight colleqes

and 3 graduate <chool. The Graduate school has over 650 faculty

members and about 2000 students.

The Department of Pure and Applied Mathematics has 30 faculty
members and offers bachelor, master and doctorel deqgrees. Presently
there are 63 undergraduate mathematics majors and 42 qraduste

students. Advanced degrees require specific amounts of cure
mathematics courses in corjunction with relevant elective, tlectives

may ve chosen from a variety of courses dealing with pure or app lired
mathematics. The applied mathematics courses are aenerally the
result of an NSF supported Service-Oriented iptions 7S00) project.

ERIC Tuij
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This project began in the Fall of 1974 and its goal was to develop

alternatives to the present mathematics program which would produce
mathematical scientists with the background and perspectives needed
for productive collaboration with nonmathematicians in dealina with
"reql life" mathematical problems.

111. On-Site Procedure

The evaluators arrived in Pullman at about 2:30 p.m. September 15

and were met at the airport by Dr. Long. Discussion began irmediately
and continued until 4 p.m. when the evaluators met with Drs. DeTemple
and Kallaher who had taught two of the summer short courses. This
interview was followed by a brief tour of the building facilities,
e.g., the library and the computer terminals and then the evaluators
examined the project files. The evaluators dined with several of

the mathematics staff members at Dr. Long's home. Tuesday began

with a one and one half hour interview session with four of the

eight participants. This was followed by a visit with Dean B.

Roger Ray of the College of Sciences and Arts and lunch with all

of the project personnel. After lunch Dr. Millham, the short course
jnstructor for the computer science component, took the evaluators

on a tour of the computing facilities. A final look at the files,

an interview with the four remaining participants, and a final
discussion with Dr. Long concluded the site visit.

1V. Process tvaluation

The women in science project at WSU fits into the existing
university structures. Presently all but two of the women are
enrolled as reqular graduate students. With the exception of

their weekly seminar, all the women will be taking reaularly
scheduled classes along with the other students at WSU. The summer
short course review was conducted when the rest of the university
was not in session. The Career Reentry Project fits philosophicat v
at WSU because the university is interested in providing service to
the state and in producing employable students. This project will
enable WSU to aid the state by helping to fully utilize women
mathematicians. The university has demonstrated its support for

the project by providing almost 211 of the women with at least half
time teaching assistantships. Also, each woman has a faculty advisor
in addition to the project director and her own office area in the
mathematics building which provides easy access to the library and
the computer facilities. The sroject dovetails with the mathematics
department’s .iew thrust in applied mathematics (500 proj~ct) be-
cause the women will be able to take some of these cour’ ss. The

SC0 project is designed for masters and doctoral students and the
women participants wili be abie to take a number of these courses
including the core curviculum requirements. In spite of these
complimentary aspects, the outlook for continuation of this project
is not good. This is mostly because Pullman of fers little in terms
of a participant pool or in terms of industrial employment or intern-
ship opportunities. Almost anyone desiring to participate in the

16X
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project would have to move to Pullman and become a full time student.

The project at WSU is well managed. All of the activities are
proceeding on schedule ard a clear line of responsibility has been
established. The only major problem was recruitment. This
difficulty led to some modifications of the proposed project but
activities are proceeding cn the original time line. The recruit-
ment problem was not caused by any lack of effort by Dr. Long. He
has searched extensively to find jualified participants and induce
them to joining the project. He ran a comprehensive publicity program
which included a TV spot, a brochure sent to all alumni or interested
parties, notices in at least five newspapers, articles in several

of %WSJU's publications, and noticas in the American Mathematical
Society and the American Association for the Advancement of Science
publications. When Dr. Long realized that the key to obteining
participants was stipend support, he spent a good deal of time
soliciting money for the women from numerous sources, not the

least of which was WSU itself. He maraged t) obtain a $4,000

grant from the Weyerhauser Foundetion and teaching assistantships

for most of the participants.

Since there was difficulty finding applicants, the final grout had

more varied and iess extensive qualifications than expected. Sub-
sequently, the summer course and the academic year plans were modified.
The summer course on real and complex analysis was dropped, other

summer courses were simplified somewhat and more provision was made for g,,
independent work. Two faculty members, Luther and Lutz, were also S
removed frop the budget because of the limited number of participants

The academic year changed from the original plan of women with

raster's degrees in pure mathemdtics taking additional work in

applied wathematics to women with bachelor dearees taking maester

! orees with some emphasis on applied mathematics.

. -*.re beginning the surmer short course the s1s participants {two
more entered at the beginnirg of the academic year) completed a
questionnaire which provided information on their backgrounds and
interests 1n ..athematics. From this information the project staff
designed the summer course yhich consisted of five weeks of norning
classes in algebra, calcuius, and programming theory with the
afternoons free for problerm sessions or independent work. The
classes were of the traditional lecture type with outside assignmends.
Yomen who were already familier with the course content or felt
unable to handle it pursued their studies independenti; under the
guidance of the approprizte instructor.

Participation in the surmer course aliowed Lhe inotructors ',
becone familiar with the acaderic background and ocals of tre women,
This facilitated the iection of the sppropriate dcaldemic on
courses, since each woman had 4n instructor 1, an advisor.  Eaon

[0z
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woman is presently taking those courses that best fit her skills

and future plans. For.example, one woman is doing independent
computer study rather than taking core courses in mathematics

while another is taking some senior year level mathematics courses.
The majority of the women, however, are enrolled in the core

courses for the masters deqree program. It appears that most of the
women will complete a masters degree and therefore will be enrolied
at WSU for more than one year.

Because there is such a small group of partigipants, evaluation
has been completed effectively on an informal basis. Dr. Long has
interviewed all of the participants and wiil continue to talk with
_them at the weekly seminars. This informal contact also allows for
counseling and advising services although each woman also has her
own advisor. In addition to these contacts, Or. Julie Lutz,

an astronomer and the only woman on the machematics faculty, has
talked with the women and has made it clecr that che is available
and willing to discuss any problems a p2rticipant may have. The
university's counseling ana Office of Women's Programs are also
available to the women. There is little evidence of jup placement
efforts, but since must of the women will be there two years, this
vould be premature.

The project staff members are qualified, committed and enthusiastic.
The project directer, Dr. Long, has his Ph.D. from the University

of Oregon and is chairman of the Department. He is a "pure"”
mathematician as are Drs. Kallaher and DeTemple, but he has a strong
commitment to applied mathematics and is providing the leadership
necassary to encourage the rest of the department to move in this
direction. He is anxious for the project to be successful, is
accessible to the women, and has managed project activities well.
Drs. Kallaher and DeTemple are both competent mathematicians who
relate well to the women in addition to beinqg good teachers. Or.
Millham is a computer science specialist and has worked to individualize
his instruction and to provide the women with practical experience.
Hopefully, the visiting mathematicians selected for the seminar will
provide the women with encouragement and good rale models.

The pariicipants are hiahiy motivated, self-confident women with
specific career yoals. They are, in general, well-qualified;

all but two were accepted as regular graduate students and the other
two were admitted on probation. A1l but two are s° 3ie ani without
children. One woman is recently divorced with a sm1l child while
another is married with a child in high school They all are
anxious to learn and willing to work hard. {f no course meets

their needs, they will study the topics indepencently. A1l appear
to be independent and there is little evidence of any strong espirit
de corps within the group at ieast toc this point 1In time. Al have
been previously employed and are using the project to transfer
careers. As such, they have definite ideas of what they want, and

1og
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consequentiy they compel project persennel to meet these needs. Perhaps
as a consequence of their self-confident, independent natures, there
seems to be little need for counseling services.

V. Qutcome Evaluation

~
Because the project has orly just bequn, it is ¢ fticult to assess
final outcomes. The women are pleased with the project and staff.
They felt that the summer course was academically challenaina but
somewhat rushed. The women stressed that the instructors were
accessible and willing to adapt course work and provide extra help.
Participation in the proiect hes facilitated the clarification of
career goals and has given several of the women a better under-
standiny of their potential in terms of their capabilitiesianc
Timitations. The women will experience a substantial increase in
their knowledge of pure and applied mathematics which will hope-
fully contribute to their employment oppourtunities.

On the other hand, it is problematic whether the participants will
actually be employable in an applied mathematics area after completing
this project. Several with strong computer skills should have no
problem; for the others the relevance of the project is less clear.
However, Wachington State has had great success in placing masters
graduate in applied mathematics, so even though the goals and require-
ments of the wmathematics department remain traditionally academic,
this project may wel? provide the entree to employment for these
wemen.

Furthermore, the presence of the project will probably have some
effect on the mathematics faculty and ¥WSU in general. Both will
become somewhat more aware of and hopefully more sensitive to

the needs of returning students and especially women. In considering
how this project best meets the needs of the state, other complimentary
needs will become apparent. For example, a potential spin-off from
this project may be an increase in the number of off campus course
offerings in an attempt to bring the school closer to the people

who need it. The women themseives are a unique tyj - of student.
Their goals in returnino to school are very different than the
typical 22 year old mathematics graduate student. They are more
demanding but also more motivated and more industrious. Recognition
of these differences will help to alter the facuity and institutional
outlook, especially since the trend in education is towards these
less traditional students.

VI. Summary Reactions
The Mathematics Career Reent~y Project at WSU is sound and will

provide the women with a stronq background in mathematics. The
major problem encountered was the small number of applicants which

104
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denied the prcject the chance to sefect the type of participant
initially envisioned. This necessitated modification of the project
which led to less emphasis on applied mathematics, a longer term

of study for the women, and an attempt to meet the individua® needs
of the few participants that precluded operating the project as
originally envisioned. On the positive side, most of the women fit

/ well into the graduate program at WSU and are likely to complete
their master degrees. The small size of the project allows for

a good deal of personal contact and jndividualization of study.

A1l of the women seem to be getting what they want out of the project.

VII. Recommendations

There are three recommendations we wish to make to the proje.t.
First, although the women appear self-assured, 1ike all graduate
students and probably more *“han most, they will need reinforcement
and encouragement now and throughout their studies. Hopefully,
this will be an outgrowth of the weekly seminar. In zddition, this
seminar should provide contact with appropriate role model% so

that the women will become familiar with the demands and rewards

in their new careers. Secondly, every effort should be made to
facilitate enrollments in the applied mathematics courses. This
may pose somewhat of a proolem because of the number of cc ses
required in the masters program and the time involved in i.
teaching assistantships. Finally, the women should be provided
with job placement services near the end of their academic pursuits.

There are two changes recommended for the NSF Woman's Career
Facilitation Program. First, projects should be held near sources
of participants or there must be some assurance that expenses will
be provided for the women while they are away f-om home. It is
clear that obtaining qualified participants is more difficult than
was originally believed. A location, such as Pullman, is unrealistic.
Either a woman must make a major change in her professional and
personal life by moving to the project site or she must already

be in residence. In the case of WSU, the chances for support were
probably considered too risky in light of uncertain job prospects

at the completion of, the project for those who would have to move to
Puliman, while the few already in residence had little motivation

to participate because there are no jobs in Pullman if they did

complete the project.

Second, projects must be required to be realistic about their
expectations regarding experience and capabilities of potential
participants. The HSU project was designed for women who already
- have a Master's degree or extensive graduate work in Mathematics.
How many suck women are there? And how many of chose women would
need the Career Facilitation Program, given the fact that they are
obviously quite unique? Even if an adequate number of women could
have been found for WSU, is the pool large enough to justify a
continuing effort, or will the first project group essentially
exhaust all those who might realistically participate? To set
antrance expectations such as_this project did is an advantage to
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the department and University, as it requires minimal change on
their part. However, in lieu of strong evidence that such participants
can be obtained. the project should be expected to be appropriate
for a far broader range of potential participants.

Third, the program might benefit from a further clarification of
goals: Is it to be a skill updating program-or a career transfer
program? These two require different types of activities and
seem to attract different types of participants. While the pro-
gram can certainly encompass both, it would aid potential par-
ticipants if the nature of the part1culur project was more care-
“ fully defined.




Agpendix A

v

Women in Science Career Facilitation Projects
Procedures for Site Visit and Format for Site Visit Report

General

£

A. Site

B. Project Director
C. Date

D. Evaluators
Praject Overview

A. Brief statement of purpose

B. Describe project {including duration, activities, contént,

instructional method, th.) 53

C. Describe institution (including location, enrollment, type

of student body, etc.]
D. Describe relevant department (including size of faéulty;
number of wajors, type of degrees -confirmed, etc.)
. On-Site Procedure
A. Schedule of activ{ties.
B. Who was interviewed i
C. What was observed
D. Other, e.g., review of files

Process Evaluation

A. Institutional Responsiveness

1. Continuation possibilitics

2. Incorporation into existing institution/department

procedures

(93]

objectives
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1.

¥k

Project Execution

102.

Staffing

Facilily availability (library, labc :tory, computer, etc.)

Possible Apoproaches to obfaih infcrmation

a. Interview projegt director, other staff rnembers,
administrative, officials or (perhaps) others

b. Observe genarai operations of project and factility

usage

Educational Zomponen.

a. Content

b. Instrugtiona] delivery (teaching stracegies und
scheduling)

Non-Educational Compenent

a. Publicity for the project

b. Participant selection procedures ) .,

c. Evaluation procedures

d. Participant Counseling and Placement

Management

a. Assignment of responsibilities

b. Adherence to schedule ) T

Possible Approaches to Obtain Information

a. Review of project proposal

b. Interviews with project director, staff, technical
advisors, and participants

c. Review of files

d. Observations of project activities and use of

facilities (l}boraiories, study space, etc.)
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C. Staff (general description, commitment, enthusiasm, ete.)

1. Project director
2. Projer: staff (all those who played a continuing,
integral part in the project)
Other staff, e.g., presenters, placement personnel,
counselors.
Possible approaches to obtain information
a. Observations of project activities and staff
b. Iaterviews with participan.z, administrators, project
director and staff
D. Participants
1. General description of participants
2. Comtitment - attendance, level of effort, self-initiated efforts
3. Enthusiasm
Possible approaches to obtain information
a. Qbservations of participants
b. Interviews with participants, project director and
staff
Qutcome Evaluation
A. Participants
1. Reaction to proiect
2. Clarification of career Qoals
3. Knowledae qain
4. Career preparation
Impact on Daculty
Impact on Institution
Impact on other institution., e¢.y., industry, professional
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**  Possible approaches to obtain information

—

a. Observations of particioants
b. Inte, /iews with participnants, staff and other
(e.g., placement personnel, participating industries)
c. Review of participant outccme data
VI. Summary Reactigns

-

A. What were the positive and negative aspects of the project?

B. What outcomes were observed in addition tn those intended

by the project?

C. What was your overall reaction to the proiect?

VI1. Recomsiendations
A Vhat changes would you recommend for the proiect visited?

B. What changes would you recommend for the NSF program?




