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FAST TRACK

THE UNIVERSITY OF DAYTON CAREER FACILITATION PROGFAM
Carol M. Shaw, Assistant Dean of Engineering
University of Dayton

SECTION 1
INTRODUCTION

Before we discuss the University of Dayton Career Facilitation Progran
--Fast Track, it is important to appreciate the significance of career faci-
lication programs and their potential impact on the career patterns of women

and their entry and reentry into the scienze and engineering labor force.

which reported that thirty-eight percent of respondents to a questionnaire
survey of two thousand professional women indicated they had experienced
career interruptions. Respondents to the questionnaire were members of five
professional societies and, therefore, as a group can be considered to be
highly dedicated to career development. The data show that over one-third
of the group support ou premise that reentry o late entry into career
fields is now, and will continue to be, a viable but critical career path
for women in science and engineering.

Consider the following systems model which represents three basic
phases in women's career development: (1) the basic education phase, (2)
the home and family phase, and (3) the career nhase. There are several career
paths available to women: Pa'h A represents women who enter the career
phase after the education phase and remain there; Path B represents women
who enter the home and family phase after the education phase and remain

there; and Path C represents women who enter the career phase and/or She

I The University of Dayton experience confirms another study by Burks




home and family phase ané at some point in their lives tra  sfer back and
forth between these phases. The systems model for the educaticnal and employ-

ment pavterns of women is represented by Figure 1.

Basic Education c Career
e ——— — — - — —>
Phase A Phase
N
T s
| s A
B | C /¢
} Home and /’
Family Phase 4
N
o
> indicates = o — — —D=indicates
entered permanently entered transitionally

Figure 1.

The systems model indircates that because women are the child bearing sex
they are faced with a unique dilemma when planning a career. The dilemma arises
when women consider their options: should they exclusively choose either the
career or family phase, should they choose to temporarily enter ~ne or more
of tnese phases or should they try to integrate the phases.

Gail Sheehy sheds light on how women have responded to this dilemma by
indicating that many women have looked at the choice bhetween a career and a family

as an "either or" chouice. Sheehy classifies women either .s achievers who defered




nuturing or nuturers who defered achieving. Hennings provides further insight
into the “"either or" dilemma by citing that "among women who are remarkably
and visably accomplished, a significant number did not become mothers until
they were 35 or over™.

Although there is significant data that women have faced the decision between
the career arnd family phase as an "either or" choice an obvious question arises.
Isn't it possible to integrate a family and career?, and if so, when does it work
best? Although individual success stories of integrating family and career are
certainly kncwn, Sheehy points out that "it is rarely possible for . woman to inte=
grate marriage, career, and motherhood in her twenties, quite possible at 30, and
decidedly possible at 35, but before then, the personal integration necessary as a
ballast simply hasn't had a chance to develop.”

This data would seem to indicate that the gystews model is not complete for
women who'want both a family and 2 career. Some women are going to raise families
and enter the career phase as late entrants, others are going to intecrate families
and careers as they approach their 30's and others are going to transfer back and
forth between the career phase and the home and family phase as they experience
ene or more career interruptions.

It is obvious thaz we need educational programs and strategies that will
facilitate re-entry into the career phase from the home and family phase and that
will provide for an easier integration of career and family at the time women
can accomodate this integration. Most importantly, we need educational programs,
£inancial aid, and other strategles that are recognized, fixed in place and accepted
as a mechanism for relieving the "eithe~ or" choice faced by women who want a family

and a career.



A NEW SYSTEMS MODEL

o

Based on this viewpoint, it is also apparent that we can revise the systems
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including a phase that facilitates carser re-entry for women who have suffered
career interruptions due to entering the home and family phase~-A Reentry Strategy.
The systems model based on the hypothesis that a reentry strategy is necessary for
women (and ocher facing career charge, career transition or career obsolescence)

is represented by Figqure 2.
added advantage of sStrengthening the family because women would no longer hesitate
to tackle nontraditional career areas such as science and engineering because

they would no longer be afraid to interrupt a career in order to assume family

obligations.

or technological careers, because they face the choice of becoming obsolescent

in their field Juring the interruption, and not assuming a desirable family com-~
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Establishing a reentry strategy could also have the

At present, women may especially hesitate to interrupt specialized
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mitment.
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The Career Facilitatior programs initiated by the National Science
Foundation have proven a unique model to aid in the transition between the
career and home and family phase. The Univessity of Dayton Reentry Program,
Fast Track, has provided a variety of opportunities and experiences that
will contribute to the knowledge about the eaducational needs of reentry

women and the ways colleges and universities can respond to these needs.




SECTION 2
RATIONALE FOR A REENTRY PROGRAM ~ FAST TRACK

There were three independent factors that provided the backgrouand for
Fast Track to be conceptualized at the University of Dayton. We had initiated
t#o experimental late entry programs in engineering that were designed for
local audiences, and we had experience in designing educational programs that
would increase the aumber of women enter.ng science and engineering. Con-
currently, the National Science Foundation recognized the importance and need
for a career facilitation strategy for women and initiated the Women in Science
Program.

Our early reentry programs in engineering included a retraining program
for chemists employed by the Monsanto Research Corporation and The Bachelor
of Engineering Program, (BEN), & reentry program for local nondegreed people
who work in engineering related positions. The (BEN) program provides the
mechanism for mature persons who are working full-time to pursue a multi-
disciplinary engineering program. The average length of time needed to complete
the BEN program is four to five years.

The experience gained from the Monsanto Retraining Program and the BEN
program was used to develop a Fast Track Late Entry Program for Women in
Engineering. Further, some of the courses initially developed for the
prototype late entry programs were modified for a Fast Track reentry
approach. However, we felt that in order for the Fast Track late entry con-
cept to work, there would have to be a link between the proposed Fast Track
engineering curriculum and the area in which the program participants
received their earlier training or bachelor's degree. It was reasonable that

chemists and physicists could be retrained to function as chemical engineers

6
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and that physicists and mathematicians could be retrained to function as

elestrical engineers. The similarity and overlap of the technical content

of these areas indicated the feasibility for the program to be fast tracked,

that is, offered in a condensed period of time. The desirability of the

program was emphasized by two facts: (a) top job salary offers were being

received by chemical engineers, ani (b) the competition for employment in

the field of mathematics, where women comprise a comparatively large percen-

tage of graduates, was much keener than in the field of electrical engineering.
Once the Fast Track program was conceptualized, the previous

experience with women in engineering programs and late entry programs for

adults provided a framework for designing the important program components

of recruiting, curriculum development, professional development, and place-

ment for the graduates. A discussion of these components is described in the

following chapters. This report includes a discussion of each of these

ccmponents and their modifications for two Fast Track offerings termed

Fast Track I and II. Fast Track I was offered in 1977 and Fast Track II

in 1979.

t
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SECT1ON 3

RECRUITING THE 3TUDENTS

The Recruiting Strategy

‘We planned a national strategy that would attract students to our
program from various parts of the country. I. was our philosophy that a
reentry program that relied solely on local participants would eventually
deplete the market of potential applicants unlesc the local population bese
was very large (i.e. New York, Los Angeles).

We designed a direct mail brochure (See Appendix A) which completely
describes the goals and objectives of the program. We requested from
alumni offices of universities east of the Mississippi, labels for women
who received Bachelor's, Master's, or Doctorates in appropriate disciplines,
and mailed brochures to these women.

Medifications to the Direct Mail Approach

Eighteén thousand brochures were mailed to qualified candidates during
cach of the two Fast Track recruiting periods. The mailing depended on receipt
of the mailing labels from alumni offices and delivery of bulk mail. These
two factors presented some problems in reaching candidates during the short
recruiting period, July to November of 1976. Many candidates did not
receive their brochures uutil late November or early Decemt . and encountered
difficulty in providing transcripts and arranging schedules and family plans.
Therefore, a longer recruiting period was utilized for Fast Track II. A
seven to eight month recruiting period is considered ideal.

For both programs, we augmented the G.-~e-t mail recruiting strategy

with notices in appropriate journals such as Chemistry, IEEE Spectrum,

Engineer.ing Education Newsletter, and the Association for Women in Scien:e,




and The American Mathematical Monthly. In addition, other professional

organizations such as the American Women in Science, and the American Chemical
Society, were ~ontacted sc that notices of the program could be put in local
newsletters. The University of Dayton Information Services Center assisted
in getting several newspaper and television interviews in the local press,
(consult Appendix A). After each program, we asked participants how they
actually learned about the progrem. Table I summarizes the results of that

survey for Fast Track I.

TABLE I

Direct Mail Brochure 6
Letter (Brochure Incl.) 13

FAST TRACK I Newspaper Advertisement 5
Personal Contact 3
Media 3

It is obvious that every form of recruitment worked. However, we
feel the majority of our initial contacts occurred through the names of
women science graduates provided by alumni offices in colleges and univer-
sities throughout the country. We will elaborate on how we obtained these
mailing labels because several other universities tried this strategy but
were not able to achieve our level of success.

To determine how participants of Fast Track II learned about the
program we also asked the participants how they heard about the program.

Their responses are listed in decreasing order of occurence.




Brochure mailed to me 13
Other 9
Friend 8
Newspaper article 6
University of Dayton Alumni 3
Radio 2
Contacted by Project Dirvector 1

Recruiting Through University Alumni Offices

The direct mail strategy depended upon the cooperation of aiumni
offices of universities which had awai . the appropriate degrees to women.
We requested labels by sending a letter to alumni offices and a copy of the
request to the President of these universities. For Fast Track I, an initial
mailing was made to approximately 310 universities in the Midwest (consult
Appendix A for a copy of the letter to alumni offices.) However, for Fast
Track II, we mailed to all colleges and universities in the United States
who graduated appropriately qualified women.

Each university was asked to either supply labels for their qualified
graduates or to mail the brochures from their offices. For Fast Track I,

55 universities actually sent labels or a list of names and 2L universities
chose to exericse an option of mailing the brochures from their office. For
Tast Track II, 103 universities sent labels and 31 universities mailed our
brochure to their alumni. Universities choosing the second option stated
that the Privacy Act prevented them frow releasing names of their graduates.
A much smaller number of universities, eight for Fast track I and five for
Fast Track II, published a summary of the project in their alumni news.
Thirty-two universities in Fast Track I and 17 universities in Fast Track IT

were unable or unwilling to release the names of their graduates. Thers was
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an almost equal division between universities who stated they were unable to

comply and thcse that stated they were unwilling to comply.

The strategy of direct mail via alumni labels was successful. However,
there are some difficulties encountered with this strategy. The primary
drawbacks are: (1) gaining the attention of busy alumni directors, and (2)
the lengthy turn around time encountered in receiving labels from alumni
offices.

The normal lag time for receiving alumni labels from the date of the
request was two to four months, with most of the labels arriving at three
months.

A recruiting strategy that we tried for Fast Track I that did not prove
to be important as an overall recruiting strategy for Fast Track was to elicit
industry's help in locating applicants.

For Fast Track I, we mailed several brochures and an introductory
letter to industries in the Midwest (see Appendix A). We requested the
Chamber of Commerces of approximately 200 medium to large communities to
supply lists of industries which employed scientists or engineers. One-
hundred and forty Chambers of Commerce responded to this request, and many
Chambers requested a small fee ($2.00-$5.00) for supplying such an industry
list. As a result of securing the industry lists, we sent 5 to 20 brochures
to 1,561 industries with a letter describing the program.

This strategy did not work as a recruiting strategy. Personnel direc-
tors did not distribute the brochure to employees who could benefit from the
program. Applicants who were already working in engineering-related jobs
were not encouraged by their employers to enroll in the program, even

though the employers stated that the program was ideal for the applicant.

1 16



The reason given by a local employer was that industry did not wish to lose
the women who -rere already employed. Several industries stated that they
were afraid they would not be able to regain these same women as employees
once the program was over. This attitude on the part of industry occurred in
Fast Track I and II.

Even though the industry recruiting strategy did not seem to have a
direct beneficial effect on recruiting, it had a tremendous beneficial effect
in publicizing the program. Many industries became very interested in the
program; and it was very easy to enlist industry support fo~ the goals of the
program and to involve them in the project. This involvement began in the
initial Motivational Week of the first Fast Track program.

In addition, several applicants who thoroughly researched the program
before deciding to enroll in the program questioned industries about their
potential employability upon completion of the program. The fact that indus-
try had been made awarc of the program and had time to reflect on its goals
and objectives was a positive factor in their overall attitude when questioned

by program applicants.

Technical Societies

The third major recruiting strategy was to contact technical societies
such as the American Chemical Society, The American Physical Society, and the
American Mathematical Society in order to obtain address labels of thelr
women members. The initial objective was to obtain the labels in order to
use the direct mail strategy. However, these societies were either not
equipped or not able to provide mailing labels for this purpose.

The American Chemical Society did provide lists of the secretaries of

local ACS sections for the midwest area. Each of these secretaries was




contacted and asked to include a short description of the project in their
local newsletter or to direct mail to women in their sections. Most sections
chose S publish the description of the project in their local ncwsloiiors.
This strate y was effective in reaching potential students for the Chemical
track.

The only difficulty v+ith this strategy proved to be the lag time in
getting the names of the section secretaries and in getting information to
them in time for monthly newsletters. No attempt was made to secure a list
of the secretaries of the local chapters of {he mathematical or physical

societies. If time had permitted it would have been advantageous to do so.

Telephone Interviewing and Personal Recruiting

In order to completely discuss program recruiting strategies, it is
necessary to discuss a phase of recruiting that was unexpected for Fast
Track I, turned out to be extremely important, lasted from mid-December until
the program began cn January 18, 1977, and was completely nonexistent for
Fast Track II. This phase of recruiting involved intensive telephone inter-
viewing with follow-up personal interviews, if possible. It is important to
discuss and review this phase of recruiting for Fast Track I berause it is an
indication of the extra effort needed to persuade participants to enroll in
a program offered for the first time.

In mid-~December, 21 applicants had accepted the rfast Track I Scholarship
offer and 33 had refused the offer or had remained undecided. We then
initiated telephone interviewing to elicit responses from undecided applicants
and to determine reasons for negative responses to the program.

Six applicants had clearly indicated medical or family circumstances

as reasons for negative responses; these applicants were not contacted during

J13
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this period, and they are not included in Table 1. However, if no explana-
tion accompanied a negative response or if financial reasons were given as
the reason for a negative response, the applicant was contacted.
Reasons .or negative responses or no response at all (labeled undecided
responses) fell into three categories:
(a) Responses related to psychological factors.
(b) Responses related to economic factors.

(c) Responses related to current employment.

Psychological Factors

Responses related to psychological factors seemed to be related to the
applicant's "fear of risk taking" and/or believed inability to complete the
academic portion of the program. Twenty-seven of the basic group identified
in mid-December fell into the negative or undecided response subgroups.
Categorizing for this subgroup was done by the project director and Nancy
Cook Cherry, currently Director of Individual and Adult Oriented Programs for
the School of Engineering. Mrs. Cherry was a psychologist consultant during
this recruiting phase of Fast Track I.

The following case study describes an applicant who initially refused
the scholarship offer in writing. This applicant had a Bachelor's degree in
mathematics with all A's and one B con her transcript. She was also single
with no financial problems and underemployed in her current position as a
clerk in a factory. The initial telephone interview was not productive in
eliciting a definite reason for the negative response, but the applicant did
agree to come in for a personal interview.

The personal interview was a crucial factor in the ultimate positive

response for this applicant and others in the negative or undecided category.

- 19




During this personal interview, the applicant clearly stated that "I knew
when I was writing the rejection letter that I was doing the wrong thing.
In fact, I was hoping that you would call and tell me that I should accept
the offer." TFurther conversation revealed that in spite of her almost per-
fect grade point average, she had great fears about her ability to complete
the progran.

For Fast Track II we had many more applicants than openings. The
basic difference was related to the fact that we were marketing a tested and
proven program with ceal graduates that made it. Economic factors were also

factors that related very differeantly to Fast Track I and II.

Economic Factors

At the onset of the telephone recruiting phase for Fast Track I, eco-
nomic reasons were the primary reasons for most scholarship refusals or
indecision.

Since economic factors were frequently mentioned early in the telephone
recruitment phase, we initiated a major change in progrem design. We devised
a strategy to offer small ($285 to $385) additional one-time stipe.ds and/or
part-time employment to these applicants.

A total of ten additional stipend offers and/or part-time employment
opportunities were announced. A $285 grand would cover the cost of University
housing for one semester (January-April). The amount of these stipend offers
seemed to be sufficient to cause an applicant to seriously reconsider a
rejection or indecision.

Two students out of six actually accepted stipend offers - one for
$185 and one for $385. The stipends were offered directly from the School

of Engineering and not from funds allotted by the National Science Foundation.




For Fast Track II the NSF included participant stipends as a budget
item for the program and these were advertised in the brochure. This made
the program much more marketable and we devised a strategy for applicants to
apply for the stipends using a standard financial aid form.

Part-time employment was also viewed as a vital strategy to the success
of both projects and will be seriously considered as a strategy in future
career facilitation projects. Approximately one-~third of the total gruup of
Fast Track I and II have been employed in part-time positions during the
program. During Fast Track I, it was a surprise that we needed to generate
However, our efforts paid off; in Fast Track II

part-time employment.

we used the availability of part-time employment as a recruiting tool.

TABLE 2

FAST TRACK I
APPLICANT STATUS AND RESULIS OF THE DECEMm£R TELEPHONE RECRUITING PERIOD

Undecided Stipends and/or
or Conversion Part-Time Percent Actually
Early Indefinite to Percent Employment Offers Offers Enrolled
Accepted | Negative | Acceptance Conversions Olfers Accepted Accepted 1-7-77
X
CHEMICAL 9 11 5 46 7 4 57 13
LECTRICAL 12 16 6 38 3 2 66 18
* ] withdrew In January
16
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SECTION &

PUBLICITY

Publicity is itself a mechanism to recruit students. We augmented the
direct mail strategy by sending articles announcing the program to technical
Journals, the public press, technical society newsletters, and television.
A1l of these measures were important, but it .rould be difficult to assess
their individual value. It should be clearly stated, however, that no
advertisements were placed in any papers.

Refer to Appendix B for copies of publicity about the Fast Track
Program. Examples of articles appearing in the local press, alumni news,
industry newsletters, technical society newsletters, and technical Jjournals
include:

Fungineering Educator News, November 1976

CES Newsletter of American Society for Engineering Education,
November 1976

"NSF Backs Women in Engineering," University of Dayton Alumnus,
October 1976

"Mhis Year, For Women," News Case, October 1976

"Fast Track Late Entry Program for Women in Fngineering,"
CIN TACS, ACS Newsletter, November 1976

"Wanted Students", Case Alumnus, October 1976

Engineering Bducation News, Vol. No. 4, October 1976

"UD to Return Women in Engineering Field," Catholic Telegraph,

"UD Recruiting Women for Engineering Degree," Dayton Daily News,
August or September 1976

"UD Gets Grant for Women," Dayton Journal Herald, September 16, 1976

"UD Receives GCrant for Women in Enginesring," The Trotwood Sentinel,
mrotwood, Ohio, September 15, 1976




"Women Engineers?," The Undermound, Monsanto Mound Laboratories,
Vol. 2, No. 3, September 24, 1976

"Women Worry About Success in Engineering,” Campus Report,
University of Dayton, January 17, 1977

"NSF Backs Women," Campus Report, University of Dayton,
August 30, 1977

DESC Electron, Vol. XIII, No. 16 - Defense Electronics Supply Center,
February 18, 1977

Women Being Recruited Into Engineering Program, Campus Report,
University of Dayton, 1978

27 Women to Make Journey to Fortune 500 List in One Year,
University of Dayton Newsletter, October 3, 1978

Tuition-Free Degree, Science News, October 12, 1978

Free Tuition for Women, Engineering Education News, Vol. 5, No. 5,
November 1978

Tuition-Free Degree, Science News, Vol. 1lL, No. 12, September 1978

UD Helps Students Engineer L-Years of Work Into One, Dayton Daily News,
April 16, 1979

Update For Fast Treck, Mechanical Engineering, September 1979

Wanted: Women Engineers, Columbus Dispatch, March 31, 1980

Television coverage was also beneficial in the recruiting phase of the
orogram. The project director was interviewed on WHIO-TV, on September 1h,
1976 and the goals and objectives of the program were described to the
television audience.

The publicity listed herein is only meant to be a sample of the type
of publicity actually received. It was not possible to geep track of all
such publicity received for the program.

The statement concerning advertising dces not mean that it would not
be valuable, but that it was not considered necessary due to the number of

applicants that had responded to direct mail and other publicity measures.
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Fowever, if the budget had permitted, it probably would have been advisable

to advertise in papers such as the New York Times and the Chicago Tribune.
Advertising, however, should always be considered a secondary recruiting

strategy.
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SECTION 5
SELECTING THE PARTICIPANTS

The selection and review process for acceptance into Fast Track
included evaluation by a selection committee which consisted of a mathematics
professor, the department chairman in chemical or electrical engineering, and
the project director. The applications were evaluated independently by
members of the committee. Each candidate was rated cn responses to standard
questions on the application blank which allowed the committee to rate:

(1) her previous academic record (which was given a weighting factor of two
in the overall evaluation); (2) her ability to finaacially complete the
program, the amount of time she would be able to spend in the workforce;
(3) her dedication to work experiences; (U4) her estimated dedication to

completing the program. This information was gathered from the following

application blank .




UNIVERSITY OF DAYTON
and the
National Science Foundation

Fast-Track II Late Entry Program

APPLICATION FORM

Name Social Security / /

Place of Birth

Permanent Address Phone ( )

City State Zip

American Citizen Yes No (If No, what is your visa status _______)
Please specify track interested in: ____ Chemical ______Electrical

EDUCATIONAL RECORD

w
College or University Degree Date of Major Program Minor Programs
Name, City & State Earned Graduation of Study of Study

List college level mathematics and science courses completed, List grades,

Introductory Calculus Advanced Calculus Differential Equations

Other Physics Chemistry (Organic)

21
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OCCUPATIONAL AND VOLUNTEER HISTORY:

Please account for all time since graduation. Use continuation sheet if necessary.

[ S
Dates Occupation or veolunteer activity, including job
title, duties, emvplover or volunteer agencv
APPLICATION QUESTIONNAIRE

1. What is the length of time and the periods during which you were notina
science or science-related career?

2. What are the reasons for not being in a science or science-related career?

3. What is your current career goal? How will engineering skills enhance
your career goals?

\‘1




4, Why did you apply and wh-* do you expect to get out of participation in
this project?

5. Honors, Leadership Positions, Community Activities, etc. (Use continua‘ir=s
sheet if necessary):

6. Special Skills (e.g., Languages, etc,):

7. What kinds of support/problems might you encounter with your family and
iriends if you were a participant in the program?

8. Tuition will be paid for program participants. Please indicate if further
financial support will be necessary if your application is accepted.

Yes No

9. Please summarize your career goals, educational, work and volunteer
experience that indicates you will be a good candidate for the program,

23



ADDITIONAL VOLUNTARY PERSONAIL DATA

1. Date of Birth

3. Marital record

4, Number of children

5, Number of children at home

6. Arrangements (including costs) for child care, if any
7. Occupatior of husband, if married

8. Sources of financial support during participation

COMPLETED APPLICATION

Your completed application consists of this form and your official college transcripts
of all previous academic credits from the academic institutions in which they were
earned, Mail this form and have official transcripts sent to:

Assistant Dean Carol M, Shaw
Project Director

Fast-Track Late Entry Program
University of Dayton

300 College Park

Dayton, Ohiio 45463

NOTE: This form can be reproduced if additional copies are needed.

2k
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PROFILE OF FAST TRACK PARTIC.PANTS

Profile of Participants

s

In both Fast Track I and Fast Track II the profile of the participants
was difrerent Jor women entering tine chemica  and electrical tracks. In
general, women entering the chemical track tended to be older, married,
local, and with more science related work experience. The electrical track
participants, on the otherhand, tended to be single, nonlocal, a2nd the more
underemploy.d of the two groups. Although not all were career teachers, a
large percentage of participants in both programs (43% ) had teaching
experience.

The following data describes marital, educational, and employment
characteristics of Fast Track I and II participants in relation to their
specific track and whether or not they completed the program.

The Fast Track participants represented a variety of backgrounds.
Approximately 60 percent of the participants from each program relocated to
attend the program. Seven of the Tl partic’ .ants in Fast Track I and II also
had husbands or families who relocated with them and six relocated away
from their husbands during the program. A large percentage of the parti-
cipants had advanced degrees, 35 percent of the chemicals and 27.5 percent
of the electricals. However, despite the fact that almost one-third of each
group had masters degrees, a significant number of participants of both
programs were underemployed.

Dr. Herman Torge, owr Program Evaluator, interviewed participants

from both Fast Track programs. In

terms of the Fast Track participarts work experience he reported "a few
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had been in degree related worx; several had been unemployed. Others had been
in work related to their training. Most, however, had been underemployed or
in work unrelated (o thelr traloing. As o group they were not happy in
their work or felt boxed-in with Little possibility of upward movement. In
almost every case each person had been looking for something else or haa made
serious inquiries for additional work ot some college or university."

We asked participants in Fast Track II specific questions related to
work experience and job satisfaction. A complete analysis of thz responses to
those ~uestions are contained at the end of this section. GSome of the
participants' respcnses to those questions are summarized in Tables 3 and k.
Seventy-seven percent of the chemicals and 90.5 percent of the electricals
were employed full-time at the start of the second Fast Track program. A
trend that we noticed in Fast Track I continued in Fast Track II; the
underemployed group was dissatisfied with their opportunities for promotion
and advancement.

Ninety-two percent of the chemicals and 63 percent of the electricals
reported they were dissatisfied with their opportunities for advancement
with their current employer. A large percentage of each group also indicated
they were dissatisfied with their opportunities for promotion and advancement
in their line of work (85 percent of the chemicals and 73.7 percent of the
electricals).

An indication that the Jjob dissatisfaction of the group was not related
to the people they were working with or other working conditions is illus-
trated by the fact that 84 percent of the electricals and 78.6 percent of the
chemicals were either satisfied or very satisfied with their opportunity to
relate to other people on the job. Sixty-six percent of the chemicals and

63 percent of the electricals also reported tl-t they were either satisfied
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CHA . " . . _ . ST dlEL
CHEMICAL ELECTRICAL
Enterin Completin Enterin Completing
sntering Lomp-eting zntering LompLeting

NUMBER OF WCMEN IN PROGRAM

Fast Track I 13 9 18 18
Fast Track II 18 16 2* 20
31 25 40 38

SINGLE WOMEN

Fast Track I 3 3 13 13
Fast Track II _1 _1** 1_3_ _1_3_
10 10 26 26
MARRIED WOMEN
Fast Track I 8 4 5 5
Fast Track II _2 _8 9 __7_
17 12 14 12
SEPARATED WOMEN
Fast Track I 0 0 0 0
Fast Track II 1 0 0 0
1 0 0 0
DIVORCED WOMEN
Fast Track I 2 2 0 0
Fast Track II 1 1 0 g
3 3 0 0
WOMEN WITH MASTER'S DEGREES
Fast Track I 6 5 3 3
Fast Track II 5 S a 7
11 10 10 10
WOMEN WITH TEACHING EXPERIENCE
Fast Track I 6 4 S 5
Fast Track II _8 7 H)_ 9
14 11 15 14

*¥One woman dropped out during the motivational and diagnostic week and is not
included in the data on mea> ages, etc.

*¥¥Two were married during the program but are designated as single in these
data.
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Fast
Fast

Fast
Fast

Fast
Fast

Tracl.
Track

Track
Track

Track
Track

Entering

I
II

27
30.5

25-48
23-44

AGES

CHEMICAL ELECTRICAL
Completing Entering
MEAN AGES
30.9 26.2
32.4 27.8
MEDIAN AGE
26 26.8
31.5 27

RANGE OF AGES

26-49 24-31
24-44 23-38
28

Completing

27.2
28.7

26.8

25-32
24-39




TABLE k

- N~ = -~ R

" ARTICIPANTS RESPONSES TC JUESTIONNAIRE Ol J O S

ELECTRICAL RESPCONSES

*

U Lnir?ied were you witl ot To7 7 etriesoacverts o7 your joDY
Neither
Very Satisfied
Satis- Satis-~ Nor Dissat- Dissat-
fied fied isfied isfied
Pay and Fringe 14.3 14.3 25.7 35.7

Benefits

Opportunity for
Developing 0 35.7 21.4 42.9
Work Skills

Working Con- 14.3 57.1 7.1 21.4
ditions

Pride and Re-
spect I Re~ 21.4 42.9 21.1 21.1
ceive from my
Family and

Friends by
Having This
Job

Opportunity to
Use Training 5.3 26.2 5.3 63.2
and Academic
Subject Taken
in College

Opportunity to
Relate to 31.6 52.6 15.8 0
Other People

Challenge 11.1 11.1 27.8 50.00

Opportunity for
Promotion and 21.1 10.5 5.3 63.2
Advancement
With the Em-
ployer

Opportunity for

Promotion and 15.8 5.3 5.3 73.7
Advancement
in This Line
of Work
29




TABLE L (Cont'd)

PARTICIPANTS RESPONSES TO QUESTIONNAIRE ON JOB SATISFACTION

CHEMICAL RESPONSES

*
How satisfied were you with the following aspects of your job?

Neither
Very Satisfied
Satis=- Satis- Nor Dissat- Dissat-
fied fied isfied isfied
Pay and Fringe 14.3 14.3 35.7 35.7

Benefits

Opportunity for
Developing 35.7 M. 4 42.9 0
Working Skills

working Con=- 14.3 s-l"l 701 21.4
ditions

Pride and Re-
spect I Re- 21l.4 42.9 21.4 14.3
ceive From my
Family and
Friends by
Having This
Job

Opportunity to
Use Training 7.1 21.4 21.4 50.00
and Academic
Subjects Taken
in College

Opportunity to
Relate to 35.7 42,9 7.1 14.3
Other People

Challenge 15.4 15.4 15.4 53.8

Opportunity for
Promotion and 0 0 7,1 92.9
Advancement
with the Em-
ployer

Opportunity for
Promotion and 7.1 0 7.1 85.7
Advancement
in This Line
of Work




TARLE 4 (Cont'd)
PARTICIPANTS RESPONSES TO QUESTIONNAIRE ON JOB SATISFACTION

CHEMICAL RESPONSES

*
How satisfied were you with the following aspects of your job?

Neither
Very Satisfied
Satisfied Satis- Nor Dissat- Digsat=-
fied fied isfied isfied
Job Security 28.6 35.7 21.4 14.3
Supervisors 14.3 35.7 21.4 28.6
Job as a Whole 28.6 0 28.6 42.9

*The responses are adjusted for those not working
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or very satisfied with their job security. However, despite the factors of
job security and ability to get along with people on the Jjob. usually very
important in total job satisfaction, only 26.4 percent of the electricals and
28.6 percent of the chemicals were satisfied or very satisfied with their Job
a3 a whole.

The underemployment of Fast Track participants was also exemplified by
their dissatisfacticn with the opportunity to use their training in academic
subjects taken in college in their current field of employment. Sixty-three
percent of the elertricals and 50 percent of the chemicals indicated they
were dissatisfied with this aspect of their Jjob.

Career Facilitation ~r reentry programs such as Fast Track are pro-

viding a valuable mechanism for underemployed women and women suffering

career interruptions to reenter the scientific and engineering labor market.

Fast-Track Report II - Second Survey

In the second Fast Track } rogram we organized our approach to data
gatheriag to focus on a single questionnaire. Participants were asked
questions such as: how old are yous; in what year did you receive your
Bachelcr's degree; and, did you experience a career interruption? The
results were explored in terms of the total group and for each of the two

programs: electrical and chemical engineering.

AGE
The mean age of the 36 women who completed the Fast Track II program
was 30.30 years. The 16 women completing the chemical program were slightly

older - a mean of 32.44, while the 20 who completed the electrical
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engineering program averaged 28.7 years. A trend we noticed in Fast Track I

continued, the chemical group was a slightly older group.

Year Received Bachelor's Degree

The years the women received their bachelor's degrees ranged from
1956 to 1977. The modal year was 1977 (6) and the median year was 1973.
Among the women who completed the chemical program, the distribution was
bimodal - 1975 and 1977 (3 cases each). The median year was 1972. For the
women in the Electrical Fast Track program 1974 (4 cases) was the modal year

and 1973 the median year.

Career Goals at Time of Bachelor's Degree

One-half of the 36 women reported that their career goals at the time
they received their bachelor's degrees had been either "very vague" (7T) or
"vague" (11). Only five indicated that their career goals had been "very
clear". When we examined the career goal data obtained from the chemical
respondents, we again found one-half who stated their goald had been "very
vague" (3) or "vague" (5). Among the 20 women completing the Electrical
Fast Track, one-half placed thems2lves at the "very vague" and "vague"

points op the five point continuvum.

Career Interruptions Since Earning Bachelor's Degree

One question on the survey asked if the respondent's had experienced
any career interruptions of six months or more duration. One-half answered
"ves"; the other half "no". An examination of the responses from the women,
both the chewmical program and the electrical program, revealed an equal

number replying "yes" they had and "no" they had not.
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Number of Career Interruptions

The mean number of career interruptions was 1.78. Ten of the 18 who
had experienced an interruption had experienced only one. Five of the eight
women in the Chemical Fast Track who had a career interruption had only one.
One of these eight haa a total of six interruptions. One-half of the

electrical students who reported a career interruption had expeienced one.

Occupation At Time of Entering Fast Track Program

Of the 35 students who reported their employment status at the time
they were accepted into the program, seven (20 percent) indicated they were
not employed. The largest number of women in any single field were five
who were teachers. TFour of those in the chemical program were not working
previous to entering the Fast Track II program. An equel! number in both
tracks (three) had been teachers and scieznce lab technicians. Only three
of the 20 women in the electrical program were not employed. The largest

single category of employed women consisted of five teachers.

Underemployed

When we asked of those who had been employed if they thought of them-
selves as being underemployed, 23 or nearly 80 percent, responded "yes'".
All except one of the 12 chemical students who had been employed considered
themselves as having bean underemployed. The percentage of women in the
electrical program who were employed prior to entering Fast Track and felt
they were underemployed was 70.6 percent or nearly ten percent less than

that of their chuemical engineer counterparts.

Difficulty of College Reentry

When asked how easy or difficult has it been for you to reenter the

college environment, 25 of the 36 women completing the program, or nearly




TO percent felt it was "easy" (17 respondents) or "very easy" (6 respondents).
Only three felt the reentry was 'very difficult". Two of these three were

in the chemical program. Fifty percent of the chemical students thought
returning to the college environment was "easy'" and another nearly nine per-
cent considered this experience 'very easy". Twenty-five percent of those

in the electrical program regarded the return as '"very easy'". An additional

L5 percent looked upon this experience as "easy."

College or Job Success Comparison

When asked, overall, do you feel that you have been more successful in
college or working on a Job, 21 of the 35 who had ever had employment reported
that they had been equally rcuccessful in college and working on the job. Eight
felt they had been more successful performing on the job, and six said in
college. DNone of the chemical students considered themselves as having been
more successful in college. BSix, however, thought they had been more success-
ful on the job. Interestingly enough, none of those studying to be chemical
engineers thought they had achieved more success in college; six of the

electrical expressed this opinion.

Source of Information About the Fast Track Program

The sources by which the participants learned about the existence of
the program are rank-ordered below. The sum total of the number of times all
the sources were cited exceeded the 36 respondents in the program because

each student was given the opportunity to mention as many sources as

appropriate.




B1 schure 17
Other 9
Friend 8
Newspaper Ad 6
Alumnus 3
Radio 2

1

Contacted by
Program Direclor

When we examined the responses of the chemical students the following results

were obtained.

Brochure
Other

Friend
Newspaper Ad
Alumnus
Radio

Contacted by
Program Director

= D NNEE O

Tr.2 ranking of the sources by which the electrical students became aware of
the program are as follows:

Brochure 11
Other

Friend
Newspaper Ad
Alumnus
Radio

Contacted by
Program Director

o O = NN oFoF

Mar®*+al Status

Ninoteen (52.8 percent) of the women reported being single, 16 married,
one divorced, and none separated. Among those studying chemical engineering,
half were married, six were single, and one was divorced. Sixty-five per-

cent (13" of the electrical students were single and the remainder married.
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A follow-up question directed to the 16 married students asked the
extent of their husbands' approval or disapproval of their participation in
the program. Two of 16 (12.5 percent) responded that their spouses registered
approval and the remaining 14 said their husbands expressed strong approval.
Of the nine married chemical engineering students, one reported tnat her
husband approved of her participating, and eight stated that their husbands
strongly approved, Among the chemical engineering students who were married,
one ins*zace, {14.3 percent) of approval and six instances of strong

approval (85.7 percent) existed.

Temporarily Lived Apart From Husband

Three of the 16 married women stated that their participation in the
program made it necessary for them to live apart from their husbands tempo-

rarily. All three were in the electrical engineering program.

Children's Feelings About Program Participation

The children's reaction to their mcther's participation in the program
ranged from strong’y disapprove (one) to strongly approve (one). An equal
num-er of the mothers (two) indicated that their children disapproved or
did not care. The modal category \five) was "approve"”. One mother reported
that her children strongly approved. All of the mothers said that the way
their children felt at tae time of the survey (near the end of the program)
did not represent a change from the way they felt when their mothexr's were
accepted.

The one instance of strong disapproval was reported by a mother
enrolled in the electrical program of study. One mother in each program
detected disapproval. There was also one case in each program of ¢ mother's

stating that the children did not care about her participating in the program.
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Four of the mothers in the chemical program but only one in the electrical

field of study sensed approval. The only mother who reported strcng approval

was in electrical engineering.

Financial Difficulty While in the Program

Fifty-eight percent of the women experienced either "some difficulty”
(14 respondents) or "great financial difficulty" (7 respondents) during the
nrogram. Ten said they had not experienced "much difficulty", and five "no
difficulty". TFour of the seven who experienced '"great difficulty”, and
three of the 1lb who acknowledged "some difficulty" were in the chemical
program.

We asked Fast Track students which of the following applied to them:
(1) head of household; (2) contributed to financial support of family; (3)
resided away from family; (4) husband relocated to facilitate participation

in progrem. The responses obtained for all the Fast Track women (36),

tie 16 in chemical engineering, and the 20 in electrical engineering appear

below.
All Chemical Electrical
Students Students Students
Percentage/No, Percentage/No. Percentage/No.
Head of Household 41,17 15 31. 3 5 50. 0 10
Contributed to Family 8.3 3 6.3 1 10.0 2
Financial Support
Resided Away frem 27.8 10 12.5 2 40.0 8
Family
Husband Relocated 5.6 2 12.5 2 0.0 0
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As may be seen above, 15 of the 36 women (41.7 percent) were heads of
households. While about one-third (sctually 31.3 percent) of those in chemical
engineering were the heads of the household, one-half of the electrical
engineering students were heading their households.

Three of the women were contributing to the financial support of their
families. Two of the three were in the electrical engineering program.

Ten of the students (27.8 percent) resided away from home while par-
ticipating in the program. A much larger percentage of the elecirical
engineering students lived away from home - 40 percent (8 students) compared
to 12.5 percent (2 studeats) in the chemical track.

Two of the husbands (5.6 percenc) relocated to facilitate their wives'
participation in the program. Both of these men were married to women

studying chemical enginczring.

Qutside Employment

Fourteen of the women had ouvside employment while participating in
the program. 72f this nwaber, only rour were from the Chemical Track. This
represents .arter of the total number enrolled. On the otherhand,

one-half (10 scudents) in the electrical program were employed.

Average Hours Worked Per Week

Overall, the li who were employed worked an average of 13 hours per
week. The number of hours worked per week ranged from five to 24. The
modal category consisted of four women who worked 15 hours per week. The
women in the Chemical Track worked an average of 13.5 hours per week, and

those in the electrical program 12.7 hours per week.
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Importance of Job During Program

.o

important'" for them to have a job earning money while in *he program. Six

" Fifty percent indicated it

others (16.7 percent) said it wss "important.
was either "not important at all" (12 students) or "not very important”

(6 —tudents). More women in the electrical than the chemical program stated
it "important" or "very important" to hold a job. We calculated the mean
level of importance by assigning values of one to the "not important at all"
response category, two to the "not very important," three to "neither impor-
tant nor unimportant,” four to "important", and five to "very important."
The mean value for the women in the Chemical Track was 2.19, whereas, among

those in the electrical frogram, since 55 percent said it was "important”

(5 students) or "very important", the mean value was 3.35.

Extent To Which Selected Factors Were Helpful Or Detrimental During Participation

We asked the students to indicate the extent to which 11 different
factors operated ia either a helpful or detrimental way while they partici-~
pated in the program. The questionnaire contained a 10-point continuum
for each of the 11 factors. The tenth-point was labeled "helpful", the

' and the zero point "detrimental. When the scores

middle "not a fac'or,'
corresponding to the number circled by the 36 students were analyzed they

yielded the following mean values and rank order of "helpfulness'.




b'd Rank Order

Financial Situation L.72 11

Study Habits T7.22

Personal Academic Ability 8.75 3

Reentry Into the Ccllege 6.17 10
Environment

Husband's Support 9.1%4 1

Improved Job Prospects 9.00 2

Relations with Classmates 8.58 L

Family Relationships 6.83 7.5

Interactions with Faculty 6.83 7.5

Interactions with Program 7.321 6
Staff

Child Care 6.36 9

The mean values for each of the 1l factors and their rank order of

"helpfulness" as reported by the women in the chemical program are presented

below:
x Rank Order
Financial Situation L.62 10
Study Habits 6.25 T
Personal Academic Ability 8.L4L
Reentry Into the College 5.31 9
Environment
Husband's Support 9.22 1
Improved Job Prospects 8.56 3
Relations with Classmates 8.9k 2
Family Relationships 7.38 5
Interactions with Faculty 5.80 8
Interactions with Program 7.19 6
Staff
Child Care ———— -
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When the mean and rank order values for the electrical students were

calculated, the following resulted:

X Rank Order

Financial Situation 4.80 11
Study Habits 8.00 5
Personal Academic Ability 9.00
Reentry Into the College 6.85

Environment
Husband's Support 9.14 2
Improved Job Prospects 9.35
Relations with Classmates 8.30
Family Relationships 6.40 10
Interactions With Faculty T.60 6
Interactions With Program 7.40 7

Staff
Child Care 7.00 8

Have Done As Well As Expected

One question contained in the survey asked, "Have you done as well as
you expected when you first entered the program?" Four of the women acknow-
ledged that they had not done nearly as well as they thought they would.
Another six disclosed that they had not done quite as well as expected. On
the otherhand, 16 of the 36 (44.4 percent) had done as well as they thought
they would. Among the chemical students, one-quarter (4) had not done
nearly as well as expected, and another gquarter had not done quite as well
as expected for a total of half who had not met their own expectations. Only
one person had done better than expected. Overall, more women in the
electrical than the chemical program expressed they had done as well as (9
or 45 percent) or better than (9 or 45 percent) expected. In contrast to
the chemical track participants, no one in the =2lectrical track said she had

not done nearly as well as expected.



Estimated Overall Grade Point Average

BEstimates of overall grade point average ranged from 2.0 (3) to 4.0
(3). The mean value for the 36 women was 3.32. The chemical category which
contained all of thouse estimating a 2.0 and only one of those expecting a
4.0 had a lower mean - 2.98. The range of estimated grade point averages
for the electrical women started at 2.8 and ended at 4.0. Their wnecan value

was 3.60.

Hours Per Week Spent On Houwework

Thr 36 women in the program averaged about 27 hours per week spent on
homework assignments. The amount of time spent studying ranged {rom three
hours to 50 hours a week. The modal category for the women was 30 (11).
Those in the chemical progrum averaged 29 hours a week, and those in the

electrical 25.5 hours a week.

Study Habits While In The Program

None of the women described their study habits as "not good at all."
However, an equal number (5) considered their study habits to be "not very
good" or "neither good nor bad." The modal category was "good" study habits
(15). The remaining 11 described their study habits as "very good." Cal-
culating the mean using weighting factors of "very good" equals 5, "good"
equals 4, "neither good nor bad" eguals 3, "not very good" equals 2, and
"not good at all' equals 1, the mean value was 3.89. The mean for the
chemical was slightly below this (3.56). Thue electrical women, only ten
percent of whom described their study habits as "not very good," had a

nean value of 4.15.
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Difrficulty of Fast Track Program

When we asked the women how difficult the program has been, no one
said "very easy" or "easy." Seven felt the program was '"neither difficult
nor easy." The modal category consjsted of the 16 who considered the program
"difficult." A comparison of the responses categorized by chemical or
electrical program reveals that slightly more of those in chemical considered
the program "very difficult" (44 percent) than those in the electrical
program (30 percent). However, the mean values for the two groups are very

sirdlar - 4.19 for the chemical and 4.15 for the electrical.

Actual Versus Expected Difficulty

The questionnaire contained one item asking the students if they
found the program to be more difficult, less difficult, or about as difficult
as expected. A following question inquired of those who responded "more
difficult" or "less difficult." How much more difficult (less difficult)
the program was than expected. We were able to construct a new variable,
degree of difficulty, based on the responses to these two questions. The

results that the variable transformation process produced are Presented

below.
Degree of Difficulty Percentage Number
Much less difficult 0.0 0
Somewhat less difficult 11.1 4
Only slightly less difficult 0.0 0
About as difficult as expected 33.3 12
Only slightly more difficult 27. 8 10
Somewhat more difficult 27. 8 10
Much more difficult 0.0 0

Ly




]

As may be seen in the table below, only one of the chemical engineering

students found the program somewhat less difficult than expected. Three
of the electrical engineering students reported that they experienced less
difficnlty than expected. Whereas one-quarter of the chemical students

stated that the program was about as difficult as expected, forty percent

of the electrical engineering students made this statement. Six of the

students in the chemical fast track (37.5 percent) found the program '"only
slightly more difficult" than expected. Only twenty percent of those
studying electrical engineering were located in that response category.

A higher percentage of the women in chemical engineering expressed the
viewpoint that the program was ''somewhat more difficult" than expected

- 31.3 percent compared to 25 percent.

Chemical Electrical
Students Students

Degree of Difficulty Percentage/No. Percentage/No.
Much less difficult 0.0 0 0.0 0
Somewhat less difficult 6.3 1 15.0 3
Only slightly more difficult 0.0 0 0.0 0
About as difficult as expected 25.0 4 40,0 8
Only slightly more difficult 37.5 6 20.0 4
Somewhat more difficult 31.3 5 25.0 5
Much more dif .cult 0.0 0 0.0 0
x = 4,875 x = 4,400

Educational Quality of Instruction

We rsked students how they felt about the quality of education being
provided by the instruction in the Fast Track Program. In order to calculate

the mean, the following values were assigned to the response categories

nf this question: "very good" =5, "good" =4, '"neither good"




nor bad" = 3, "not very good"' = 2, "'not good at all' = 1. The mean value
for the responses of all the women was 3.5. This mean shows the ''typical"
respondent is located midway between "‘neither good nor bad' and ''gocd.”
Five women thought the instruction was ''not good at all". Eight, on
other hand, considered the instruction to be 'very good''. When we examined
the responses of the chemical students we found the mean (2. 44) to be con-
siderably lower for this group than for the entire group. Closer inspection
of the data revealed that all five of those who said the instruction was - "ot
good at all'" and all three of those who said ""not very good'' were enrolled

in the chemical track. One-quarter thought the instruction was ''neither

good nor bad'" and another quarter thought it was ""good''. None of the

people studying chemical engineering thought the instruction was ''very
good.'" When we turned to the data collected from the electrical engineers
we found that the lowest rating was one person who thought the program was
"neither good nor bad". The remaining nineteen women in the program
evaluated the quality of instruction as being '"good" (11 students ) or ''very

good" (8 students). Consequently, the median was a high value - 4.35.

Program Preparation For Thinking and Functioning As An Engineer

Two-thirds of the thirty-six women answered "yes' that the instruction
had prepared them to think and function as an engineer. Ten responded that
the program had not given them thic preparation, and two said they ''did not
know" if the instruction had given them the engineering approach to problem
solving. Abocut ten percent differential appeared when we compared those
in the chemical program answering 'yes' with the responses obtained from
all thirty-six women. Both of the women who replied they '"did not know' if
the program prepared them to think and function as an engineer were chemical
engineering students. Seventy-five percent of the women in the electrical
engineering program thought they were receiving instruction that equipped

them with the engineering approach to problem solving.
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Fvaluating the Quality of Selected Aspects of the Program

We asked the students to rate the quality of ten aspects of the program.

The rating scale was a five point continuum ranging from "very good" to
"fairly good" to "average" to "not very gocd" to "not good at all." When
we assigned values of 5, 4, 3, 2, and 1 to the preceding response categories

the following mean values were calculated:

Program's Coutent 4, 42

Program's QOrganization 4.17

Program's Overall Worth 4, 42

Training in Engineering 3.92
Theory

Experience in Engineering 2. 86
Applications

Faculty's Teaching Ability 3.07

Project Director 4.50

Project St ff 4,33

Professional Development 3.44
Counseling

Personal Counseling 3.53

When we selected out those in chemical engineering and computed the

weighted mean, we obtained the results shown below:

Program's Content 4,31

Program's Organization 4. 00

Program's Overall Worth 4. 31

Training in Engineering 3.56
Theory

Experience in Engineering 2.56
Applications

Faculty's Teaching Ability 1.81

Project Director 4. 31

Project Staff 4.50

Professional Development 3.38
Counseling

Personal Counseling 3. 47




Examination of the rating responses of the electrical engineering

students produced the following results:

Program's Content 4,50

Program's Organization 4. 30

Program's Overall Worth 4.50

Training in Engineering « 20
Theory

Experience in Engineering 3.10
Applications

Faculty's Teaching Ability 4, 05

Project Director 4,65

Project Staff 4.20

Professional Development 3.50
Counseling

Personal Counseling 3.58

On the surface it appears that the students in the Chemical Track felt
that the quality of instruction from the Chzaical Track was not as good as
that from the Electrical Track. However, this reaction may have been related
much to the style of instruction as to who was giving it. The transitional
approach used by the electrical engineering faculty definitely produced more
positive results. However, in reviewing what some of the chemical students
have been able to accomplish on the job, it appears these students are very
well prepared. Preparecness, however, does not necessarily produce positive
faculty evaluations.

It is also interesting to note that the more negative faculty evalua-
tions from the Chemical Track seemed to come from the teachers, and the
teachers who were older. These students perceived that the style of teaching
being used was "not innovative' and not what they agreed with, and therefore,
not up to their standards. They were much less tolerant of faculty deficien-

cies more routinely tolerated by undergraduate students.
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Accessibility of Instructors For Academic Counseling

In this survey we also asked the students to indicate the accessibility
of their instructors. Of the 35 women who sought academic counseling,

25 percent (9) replied t' r teachers were '

'readily" accessible. The modal
category was "usaally" accessible (23 students). None of the women said
their instructors were "seldom" or "never" accessible for academic counseling.
The lowest rating among the chemical students was supplied by one women who
reported the instructors were "occasionally" accessible. Of the remaining
15, nine responded the faculty were "usually" accessible and six answered
"readily" accessible. Two of the 19 electrical engineering students who
sought academic counseling said the instructors were "occasionally"

accessible. Nearly T5 percent (1h) thought the faculty was "usually"

accessible, and three others stated they are "readily" accessible.

Lecture Or Self-Paced Format

We are interested in determining if students preferred courses in

which a lecture format or a self-paced format is used. The lecture format

was preferred by 22 while seven preferred a self-paced format. Seven students
replied that they had no p}eference. Some differerces in preference existed
when we analyzed the data by type of program. Seventy-five percent of the
chemical students preferred the lecture format whereas only 50 percent of
thnse studying electrical engineering did. The biggest difference between

the two groups was that more in the electrical (6) than the chemical program

(1) did not have preference for class format.

Class Mix
About 42 percent of the students (15) had no preference between

attending classes that contain Fast Track and undergraduates or classas that
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contain only Fast Track students. 3ixteen or Ll percent preferred attending
classes that had a combination of the two groups. One-half of the women

in the chemical program had no preference. The remaining 50 percent was
equally divided between having Fast Track and undergraduates and only having
Fast Track student< in their classes. When we analyzed the responses from
the electrical enginesring students we found a majority (60 percent) pre-
ferred attending classes containing both groups, one person wanted only

Fast Track students in her classes, and seven had no preference.

Likelihood Of Entering Fast Track Again

We asked the students the question "if you could do it over again, how
likely is it that you would enter the Fast Track Program?" Two stated it
would be "very unlikely". ©No one said "unlikely." Two others replied
"neither likely nor unlikely." Seven women respornded "likely." The
largest category, "very likely" consisted of 25 women. The two women who
thought it was "very uniikely" along with the two who said "neither likely
nor unlikely" were all earolled in the chemical program. An equal number,
six, replied they would be "likely" or "very likely" to enter. All of the
women in the electrical program except one thought it would be '"very
likely" that they would enter Fast Track again. The one womaa not in the

"very lii. category did say "likely."

Likelihood Of Entering Fast Tracl, If Tuition ($4,075) Were Charged

When we asked if they would enter Fast "rack if tuition ($4,075) were
charged, 16 said it was "not at all likely." Twelve others replied "not
very likely." Only two thought it would be "very likely." Six others

answered "likely." Twenty-five percent of those in the chemival program

>0
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said it would te "likely." The remaining 75 percent consisted of seven

"not at all likely" and five "aot very likely" respondents. Eighty percent
of those in the electrical engineering program were contained in the "not at
all likely" (9 students) and the "not very likely" (7 students) categories.

Both of the women who indicated 1t was "very likely" that they would enter

the program if charged tuition were studying electrical engineering.

Willingness To Pay Tuition To Attend Program

We posed a follow-up questi.n to the 28 students who indicated that
they were "not very likely" (m=16) or "not at all likely" to pay a tuition
of $4,075. The addiitonal question specified six other lower tuition rates
and asked which of these they woula be willing to pay. The results are

presented below:

Yes No
$3,500 3.6% (1) 96. 4% (27)
$3,000 7.1% (2) 92. 9% (26)
$2,500 7.1% (2) 92, 9% (26)
$2,000 25.0% (7) 75.0% (21)
$1,500 36.3% (11) 60. 7% (17)
$1, 000 75. 0% (21) 25. 0% (7)

The one student expressing a willingness to pay a tuition of $3,500
was in the electrical engineeraing progrem. One student in each program was
willing to pay $3,000 in tuition. There was no increase when the tuition
figure was reduced to $2,500. The two who indicated they would pay $3,000

were the only students willing to pay $2,500. Four of the 12 chemical




engineering students who answered this question were willing to pay $2,000
in tuition. Three of the 16 electrical engineering students who responded

to this question said they would pay $2,000 to enroll in the program.

Best Descriptive Statement

We asked each student which of the three following statements best

describes her:

1. Iam most comfortable when I can solve a technical problem

and get the best answer in the shortest amount of time.

2. Iam most comfortable when I can solve a technical problem

in great detail with time not being a factor.

3, Iam most comfortable when I can solve problems that deal

with people rather than technical problems.

One-half of the thirty-five students replying to this question selected
the first statement as best describiné them. Fifteen women (41.4 percent)
found the second statement the one that best characterized them. Only two
felt most comfortable solving problems dealing with people rather than
technical problems.

The ratio of women in the chemical program who considered statement
one more appropriate than statement two was two to one (62. 5 percent
compared to 31.3 percent). Among those in the electrical program, the
split was much closer with the second statement being chosen more of*<.1
than the first (52.6 percent versus 42.1 parcent). Of the two women who
are most comfortable solving pecple problems, there was one in each of

the programs.
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Obtaining Engineering Degree Importance

Twenty-one (80.6 percent) of the students indicated that it was‘very
important to obtain the engineering degree. Five others thought it was
important. Two responded that it was neither important nor unimportant.
None of the women considered receiving the degree as ''not very important'"
or "not important at all.'" All of the chemical engineering students were
located in the ""important' (2) and '"very important (14) categories. Both
of the women who felt that it was neither important nor unimportant were
enrolled in the electrical program. Three-quarters of those in the electrical
Fast Track regarded earning the degree as very important. The remaining

fifteen percent looke¢ upon obtaining the degree as important.

Inportance of Good Grades For Desired Engineering Position

Nearly seventy percent of the stu ..s thought that good grades would
be important (41.7) or very important (27.8 percent) in order to get the
engineering position that they would like to have in the future. The next
highest category consisted of 19.4 percent who felt that good grades were
neither important nor unimportant. Three of the women held the opinion
that good grades were not very important. One student out of the thirty-six
expressad the viewpcint that good grades were not important at all to secure

the engineering position she desired.

Importance of Engineering Degree For Future Job

For twenty-three of the students (63.9 percent) it is ''very important”
to complete the engineering degree in order to obtain the kind of job they
would like to have in the future. The next highest category consisted of

eight women who responded ''important.' Three considered (8.3 percent)




receiving the degree "neither important nor unimportant"” and two regarded
it as "not very important” (5.6 percent) as a basis for attaining the job they

"not

desire in the future. No one took the position that the degree was
important at all". The mean value on the five-point scale ranging from
"not important at all" to "very important" was 4.4k,

One of the two students in the "not very important" category was from
each program. The two chemical engineering students who indicated that it
was "neither important nor unimportaut" represented 12.5 percent of the
total number in that program. The one electrical engineering student com-
prised five percent of that group. Twenty-five percent of those in the
chemical and 20 percent of those in the electrical program valued the degree
as an important foundation for the position of the future. Of the 23 who
viewed the engineering degree as being "very important" nine (56.3 percent)
were in the chemical and 1% (70 percent) in the electrical group. The mean

for the chemical students was 4.31. The value for the electrical students

was slightly aigher, 4.55.

Obtaining Engineering Degree Versus Seeking Employment

(rne=half of the women said they intended to obtain their engineering
degree first and then seek employment. Eight (22.2 percent) planned to
obtain a job first and then finish their degree. The 10 remaining students
desired to simultaneously work on earning the degree and perform on the job.
Seven of those in ch mical engineering preferred to delay seeking employment
until after securing the engineering degree. Seven also chose to reverse
the order by first gaining employment and then completing the degree. Only
two expected to study for the degree and work at the same time. Among those

in electrical engineering, 55 percent wanted to acquire the degree before
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seeking employment. Forty percent (8 students) wished to do both at once.

One student (5 percent) was bent upon working first.

Understand What A Chemical Engineer Does

Of the 35 students who answered the questior "How well do you under-
stand what a chemical engineer does?", 1l acknowledged, "not very well."
All 11 were enrolled in the electrical program. Fifteen (41.7 percent)
reported that they understood fairly well. Eight of these were in the
electrical progrem. The seven who replied "very well' and the two who
considered their understanding to be in the "extremely well" level were

studying chemical engineering.

Understand What An Electrical Engineer Does

The questionnaire also contained an item asking the students how well
they understood what an electrical engineer does. As could be expected,
all five women whose understanding was in thc "not very well" category were
in the chemical engineering group. Nine of the 16 who thought their under-
standing was in the "fairly well" range. All but one of the 1l women who
indicated "very well" were in the electrical program. The three who placed
themselves in the "extremely well" category were in the electrical

engineering program.

Engineering Job Skills Comparison

We listed five engineering job skills (knowledge of engineering theory,
ability to apply engineering knowledge, mathematical skills, computer skills,
and laboratory or hands-on skills) and asked the Fast Track students to
compare their skills with those of students completing the traditional

engineering program. The response categories were "much better," "better,"
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"about the same,” "worse," and "much worse." (l=much worse, S=much better).
The computer mean values for the 36 chemical and electrical students are

displayed below.

All Chemical  Electrical
Students Students S:udents
Knowledge of engineering 3.66 3.87 3.50
Theory
Ability to Apply Engineering 3. 57 4, 07 3.20
Knowledge
Math Skills 4,43 4,20 4,60
Computer Skills 3.17 2,87 3.40
Laboratory Skiils 2. 69 3. 47 2.10

As may be seen above, laboratory skills were the only job skill area
on which the mean value is below three (the value assigned to "about the
same".) A majority of the Fast Track students feel their laboratory skills
are "worse" (13 students) or "much worse' than the traditional students.
However, there is a difference between the two groups of students. The
chemical students are more confident of their laboratory skills - only three,
or 20 percent responded "worse" (no one said "much worse".) Among the
electrical students, TS5 percent regarded these skills as "worse" (25 percent)
or "much worse'" (50 percent.)

The only other instance in which a mean value of less than three
occurred was among the chemical engineering stud=ntc when we asked about
computer skills. Eight of the 15 women answering this item were located

in the "worse" (7) or "much worse" (1) categories.
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How Marketable Are Job Skills?

When we asked the students how marketable they thought their job or
career skills were no one replied "not at all marketable.'" One person
thought she was ''not very marketable" and three others were '"not sure how
marketable' they were. Two-thirds or twenty-four women thought they
were "very ma: ketable.'" The mean value on the five point scale that
extended from ''not at all marketable" to "very marketable' was 4.53. The
women who replied ""not very marketable' and the three '"not sure' were all
in the chemical program, An equal number (6) of these women considered
their job or career skills '"marketable" or ""very marketable.'" All of
the women in the electrical engineering program thought their skills were
""marketable" (ten percent) or '"very marketable' (90 percent). The mean

value for these women was 4, 90.

Willingness To Relocate For Job

Twenty-five of the thirty-six women indicated that they would be willing
to relocate for a job. One-quarter were not willing and two (5. 6 percent)
did not know if they were willing. While half (8) of those in chemical
engineering were willing to relocate, 85 percent (17) of those in electrical

1

\
were. DBoth of the do not knows were in chemical engineering. These two

women comprised 12.5 percent of the total number in the chemical program.

Number of Job Interviews

All of the women in the program had at least one job interview at the
time they participated in the survey. One student reported being inter-
viewed thirty times. The modal category was ten interviews and the mean
number of interviews was twelve. The two women who were at the extreme

ends of the range were .u the chemical program. The mean number of job
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interviews (12) was the same for students in both programs. An equal number
of students in the electrical program had eight, ten, and 20 interviews.
Each of these three categories accounted for 20 percent of the women who

completed the electrical program.

Job Interview Preparation

Responses to the question "How well did the Fast Track Program prepare

you for these job interviews?" yields the following results:

Not Very Well 0 0.0%
Fairly Well 1h 38.9%
Very Well 1k 38.9%
Extremely Well 8 22.2%
Total 36 100.0%

x = 2.83

Eight of the 14 in the "fairly well" category were in chemical
engineering. This comprised 50 percent of those in the chemical program.
Six felt they had been '"very well" prepared for their job interviews. Two
Judged that they had been extremely well prepared.

The modal category for the electrical engineering students consisted
of eight who thought they were "well prepared". Thirty percent perceived
the program as preparing them "fairly well. Thirty percent also evaluated

their level of preparation as being '"very well."

Expected Starting Salary

A1l of the women in the study provided us with data when we asked what
starting salary they would be offered as an engineer. The distribution of

salaries ranged from $10,000 to $25,000. The modal category was located at
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$20,000, the salary at which nine students expected to start. The mean anti-
cipated starting salary was $20,714k. The range of expected starting salaries
was narrower for those in the chemicsl program - $10,000 to $22,000. Five of
the women in the electrical progrenm expected to be offered mcre than $20,000
as a starting salary. The modal category was $20,00C and the mean salary

was $19,54l4 for the chemical students. The expected starting salaries of the
electrical students assumed the furm of a trimodal distribution. Four
students were located were located at each of the following: $20,000,
$21,000, and $22,000. The mean expected starting salary for this group

was $21,650.

BEstimated Salary Five Years From Now

Thirty-five of the 36 women in the study estimated the salary they
thought they would be earning in 1985. The salaries ranged from $21,000 to
$50,000. The modal category of $30,000 consisted of eight students. The
mean salary they expect to be receiving is $31,743. Among the women in the
chemical program, the mean salary was slightly lower than the overall mean
for the 35 students who completed the program. The lowest ($21,000) and the
highest ($50,000) salaries were those expected by women in the chemical
engineering program. The modal category for the chemical students was
$30,000, the same amount that it was for all the members of Fast Track I.
The range of anticipated salaries - $24,000 - $40,000 was narrower for the
electrical students than it was for the chemical engineering women. The
modal category of $35,000 (five students) and the mean expected salary of

$32,789 were higher for the electrical group.

Summary profiles of the participants of Fast Track I and I follow:
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SUMMARY PROFILE - CHEMISTRY

Minority DEGREE AREA(S) WORK EXPERIENCE
Age| Status BA/BS | MS | Major Minor Teaching| Science-Specific Non-Specific
26 |Caucasian X " Chemistry X Four years'
experience in
air quality con-
trol and stack
sampling
47 |{Caucasian X X BA in Seven years'
hemistry; employment as
piology and . Associate Editor
Ma’’: .ninors. for Chemical
MS in Abstrart Ser-
Chemistry vice, abstract,
paraphrase, edit,
39 Caucasian X Chemistry; 17 years'
Math and teaching
Physics exper-
minor ieuce
post-BA
39 | Caucasian X X Chemistry; 8 years'
Math minor |exper-
Science Ed., {ience in
' Geology and | college
Zoology teaching
34 | Afro- X Microbiology; College admin-
American Chemistry istration for
. minor minorities in
X Journalism; Engineering;
bio-chemistry supervisor of 9-
minor 11 chemists;
Scientific review-
ing, indexing.
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SUMMARY PROFILE - CHEMISTRY

Minority DEGREE AREA(S) WORK EXPERIENCE
Age| Status BA/BS | MS | Major Minor Teaching| Science-Specific] Non-Specific
25 | Caucasian| X Mathematics; Threes years'
minor in experience in
General engineering
Science technology,
piping design and
computer
isometrics
24 | Caucasian X Natural Two and one-half
Resources years'experience
as environmental
planner
25 | Caucasian X Chemistry; Operational con-
Math minor trol analysis,
asgistant lab
manager and
chemist
25 Caucasian X Medical Three years in
Technology Medical Tech-
nology
2% | Caucasian X Math, Freunch| Two yrs,
with German | exper-
minor ience
High
X Math School
teaching
and part-
time
college
teaching
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SUMMARY PROFILE - CHEMISTRY

Minority DEGREE AREA(S) WORK EXPERIENCE
Age Status BA/BS | MS | Major Minor | Teaching| Science-Specific Non-Specific
35 Afro- X Chemistry, Research Chem-
American Math minor ist; free lance
X Organic writer, Seven
Chemistry years employ-
ment as Ascoc.
Editor for
Chemical

Abstracts Ser-
vice, abstract,

paraphrase,
edit,

27 }Caucasian X Education in Research Patient ger-
biological Aralysis vice liaison;
science; credit
psychology counselor;
minor- medicare,
Cum Laude and
Graduate - High insurance
work in School advisor,

organic biol, and
chemistry andjchem, in
microbiology |Singapore

25 | Caucasian X Biology with |Two yrs, |Laboratory
Chem. minor | College |technician in
teaching |[biology lab,
exper-
X Genetics “vith | jence
tissue biv-
logy minor
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SUMMARY PROFILE - ELECTRICAL

n T a—

Minority IEGREE AREA(S) WORK EXPERIENCE
| Age| Status BA/BS | MS | Major Minor| Teaching| M ath Specific Non-Specifi
26 | Caucasian ¥ Physics Bookkeeping -
one and one-half
years'experiencg
X Additional
course work
in acc unt-
ing and
insurance
6| 25 | Caucasian X Math, Peace Three years'
education Corps in| experience in
and Zaire, bookkeeping, as
Spanish Africa accou ang
minors clerk, com-
putcr program-
ming
23 | Caucasian X Math and
) Computer
Science
X MBA Scientific
- Programmer
25 { Caucasian X Math, Two
Economics years'
minor; exper-
graduated ience as
with honors | high
school
math
ceacher
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SUMMARY PROFILE - ELECTRICAL
Minority DEGREE AREA(S) WORK EXPERIENCL
Age| Status BA/BS |MS | Major Minor|Teaching] Math $necific . Non-Specifid]
25 | Caucasian X | . Math; Adminiatrative
statistics and assistant;
computer record keeper,
science wrote and
minors closed loans,
loan teller for
bank
27 | Caucasian X Math; Two and one-
additional half years as
training i: Programmer
Programmer with finance
Training, life company, one
insurance, year as pro-
law, econ- grammer for
omics, Systems and
accounting Computer
Technology
23 | Caucasian X Math; Two years o
psychology experience in
minor accountsg pay-
able as calcu-
lator operator
24 | Caucasian X Math; ! Two-and one-
additional b half years exper/
course work ience in quality
in super- costs and
vision train- management
ing technical reports.
supervisors,
Statistics
and quality
[l{fC | managc:‘/n&ent




SUMMARY PROFILE - ELECTRICAL

WORK EXPERIENCE

Minority DEGREE AREA(S)
Age] Status 3A/BS | MS | Major Minor | Teaching| Math Specific .} Non-Specific
27 Caucasian| X General Two years'exper-
Science ience as inven-
tory clerk, com-
putor operator
25 Caucasian X Math;Summa | Junior Three years!
Cum Laude High experience in
Math inventory con-
trol; factory
work; and
accounting
23 Caucasian| X Math Junior Titie Clerk
X M.E, D.in High for Ford
math; Math distributor
education
minor
25 Caucasian X Math; Math One and one-half
French minor years'exper-
icncc as Material
Control Officer
(USAF)to provide
supplies for
maintenance (as AF Officer)
26 India- X Math; physics} Volunteer
Indian and statistics| tutor in
minox Science
X Math; com- and
plex variable | languages
theory of
waves
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SUMMARY PROFILE - ELECTRICAL

Minority DEGREE AREA(S) WORK EXPERIENCE

Agel Status BA/BS | MS | Major Minor | Teaching| Math Specific .l Non-Specific

26 | Caucasian X Math : One and one-
half years'
experience as
cook and
cashier

30 Caucasian X Physics; Four years'!

math minor experience in

various part-
time and tem-
porary jobs
including engr
sales assigtan

29 Afro X Math; biology | Seven
American minor years '
Graduate exper-
math courses |ience in
High
School
Math
23 Caucasian X Math major; Two years
sociology experijence as
minor honor acturial assistant
student
25 Caucasian X Math; Com- Two and one-half
pu.er Science years as coin-

puter program-
mer since
college gradua-
tion
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SUMMARY PROFILE CHEMICAL TRACK 11
Minority | peere FIELDS WORK_EXPERTENCE
Age BA/BS MS Major Minor Teaching | Science-Specific | Non-Specific
40 Caucasian X Math 1960 3 years, Computer Research
Latin & French | secondary | Programmer Assistant,
Minor school math{ 3 years 2 yrs,
Editorial
Assistant,
3 yrs.
Firefighter
& Emergency
Squad, 6 yrs
29 Caucasian X Chemistry 1975 Science Lab
Physics & Technician,
Biology Minor 4 years
29 Caucasian X Biology/Chemistry Bacteriology
1972 Technologist,
1 year
Research chemistry
3 years
44 Caucasian X Chemistry/Math Quality Control |[Housewife,
1956 Chemist, 1 year |13 years
_ X | Chemistry 1963
36 Caucasian | X Chemistr) 1964 Lab Technician, |[Housewife/
Math/Thec1nqy 3 mos. mother - 10
Minor Chemist, food & |years
drug- 1 year
metabolic dis-
orders - 2 years
X research - 1 year
- LS
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SUMMARY PROFILE CHEMICAL TRACK 11
”é?iif,? DEGREE FIELDS WORK EXPERIENCE
Age BA/BS MS Major Minor Teaching | Science-Specific | Non-Specific
35 Caucasian X Chemistry Research Assis-
1977 Biology & Math tant in Biochem-
Minor istry, 1 year
Researcher & Lab
Technician, 9 yrs|
Medical researchel
2 years
28 Chinese X Chemistry Research tech- Assistant
1974 nician, 1 year Manager in
X | Organic Research chemist,|store, 1 yr.
Chemistry 1 year
24 Caucasian 1977 Math 2 years Key punch
X Physical Ed. high school Operator
Minor math teachey
27 Caucasian X Chemistry 2 years as a 1 year as a
1975 junior research }clerk in
chemist for family busi-
Mathey-Bishop ness.
Inc. New process
development
28 Oriental X Chemistry Research in bio-
197¢ Math and Physicg chemistry. Senior
Minor night technician
at Bethesda Hosp.
Pathology Lab
i
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SUMMARY PROFILE CHEMICAL TRACK 11
Minority | brerep FIELDS WORK_EXPERIENCE
Age BA/BS MS Major Minor Teaching | Science-Specific | Non-Specific
35 Caucasian X X Chemistry 11 years as
1966 967
a teacher
of H.S.
Science &
- Math
32 Caucasian X X €hemistry 7 years H.S. Chemistry
1969 1973} Math Minor Teacher
24 Caucasian X Biology 2 years chemical
1977 Chemistry Minor research tech-
nician for Mead
Central Research
40 Caucasian X X Chemistry Junior High
1960 1978 Math/Physircs Science
Teacher, 3
Years.
36 Caucasian X Math
1964 Ec. Minor %g;:gs
31 Caucasian ]9§5 Elementary 2 years
Education science at
olementary
1evel




SUMMARY PROFILE ELECTRICAL TRACK 11
Minority | oeareg FIELDS WORK EXPERTENCE
Age oA/BS MS Major Minor Teaching lScience-Specific Non-Specific
24 Caucasian X Physics Course
1977 Developer
for Bell
Systems,
P years
38 Caucasian X Applied Math Math, sec-
1968 Chemistry Minor jondary,4 yrs
X Physics, substitute,
1968 Chemistry Minor [2 yrs.
M.A|French College math
1975 2 yrs.
French-College
1 year
24 Caucasian X Physics Enginecering Aide,
197 Math Minor 3 months
Computer
Programmer
- 2 years
39 Caucasian X Physics, Jr. High -
1962 Math Minor 2 yrs.
X [Math Elem. 1 yr.
196¢ High school
chemistry
A physics
6 yrs.
College math
3 yrs.
1 24 Caucasian X Math/Psych. Hotel Desk
1977 Ed. Minor Clerk (night:
1 year

)




SUMMARY PROFILE ELECTRICAL TRACK 11
Minorlty | peeee FIELDS MORK_EXPERTENCE
Age BA/BS MS Major Minor Teaching | Science-Specific | Non-Specific
26 Caucasian X Physics Teaching Clerical
1975 Liberal Arts Associate, 1 month
Minor 9 months Food coop
College coordinater
Physics, 5 months
3 months
30 Caucasian X Math H.S. math (UFW)
1971 Philosophy Minor} 7 yrs. nited Farm
MAT| Math Jr. High Workers Or-
1974 math, 1 yr. panizer, 3 mo}
Tutor, vol-
inteer inner
city H.S.
29 Caucasian X Physics Patent ex-
1974 aminei &
tlassifier,
B yrs.
Full time
pabysitter,
P yrs,
27 Caucasian X Math Peace Corp. beamstress -
1974 Math teacher b months
2 yrs. Part-time
Elem. math apt. painting}
1% yrs. Eecretary,
pvaitrassing,
b months
Janitor for
breyhound,
Y yrs.
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SUMMARY PROFILE ELECTRICAL TRACK I1
Minority | peapre FI
Status ELDS WORK EXPERIENCE
Age BA/BS MS Major Minor Teaching | Sciernice-Specific | Non-Specific
33 Caucasian X Math H.S. Math Director of
1968 Teacher - P?ysica]
X 11 years Fitness,
1971 Math Part-time
1 year
27 Caucasian X Math Math Assistant in!
1973 P.E. Minor Teacher and personnel
X {Math Dept. Chairt office doing
P.E. Minor man statistical
Secondary studies
Schools,
6 yrs.
26 Caucasian X Math Programmer/Analyst Bank Teller
1975 English Minor First National 1975-76
Bank of Boston
29 Caucasian X Math Technical
1972 writer for
NCR, 2 years
Program
analyst for
C.P.A.
Editor
Programmer
for Sears
28 Caucasian X Math Senior Math aide
1973 and Mathematist
i for Aerospace
Corporation
1975-79




SUMMARY PROFILE ELECTRICAL TRACK 11
Minority | peaeg FIELDS WORK_EXPERIENCE
Age BA/BS hS Major Minor Teaching | Science-Specific | Non-Specific
27 Caucasian X Math Insurance
1974 Underwri ter
X | Library Sci. 1974-75
4
197 | ibrary Clerk
] 26 Caucasian X Math Sales cashier
1974 Contract Spec
ialist at
DESC, Dayton,
P yrs.
Air Traffic
Control Spec-
ialist, 3 yrsl
31 Caucasian X Math Computer Program-
s 1970 mer at WPAFB
1970-74
’ Physics Teaching Accountant
' 1967 asst. at 0SU 1972-79
| X | Physics 1967-69
9§9 Ed. Sub. teachen
1971} Math Minor Secondary
teacher “n
Science for
6 months

79




SUMMARY PROFILE ELECTRICAI TRACK 11
Mnortty | beaRee FIELDS WORK EXPERIENCE
Age BA/3S MS Major Minor Teaching | Science-Specific | Non-Specific
25 Caucasian X Math Computer program-|Custodial
1976 French Minor mer for NCR Worker
3 years 6 months
28 Caucasian X Math 3 years, Secretary,
1973 Eng, Ed. Minor |substitute YMCA
teacher Clerk, IRS

Service Rep-
Social Secur:
ity Adm.

Ward clerk
Veterans
Medical
Center




SECTION 7
THE CURRICULUL!

Designing the Curriculum

The curriculum of the Fast Track program was developed by the chemical
and electrical engineering department faculty and was reviewed and discussed
during its developmental stages by the Academic Committee of the School of
Engineering. Ultimately, both this committee and the Dean approved the
curriculum. In addition, a Fast Track Committee was formed consisting of
the project director, program evaluator, department chairmen in engineering
and the chairman of mathematics. This committee met to establish schedules,
and verify that each three hour course offered in a condensed term had the
same number of contact hours as a three-hour course offered in the regular

undergraduate school.

Tiie Chemical Curriculum

The chemical engineering curriculum was based upon the design of the
Monsanto Retraining Program in which the Univercity of Dayton contracted to
retrain 27 chemists and physicists (all male) from the Monsanto Mound
Laboratories te function as chemical engineers. The Chemical Engineering
Department chose to use the traditional lecture format for most of the basic
instruction which followed that of the reguls~ undergraduate curriculum.
Graduate and undergraduate tutors were used as auxiliary aids in completing
the educational sequence by acting as instructors during additional problem
sessions. The Chemical Engineering Department also used seven week summer

school terms for some courses in order to provide a mechanism for moving

through sequential courses in a short time period. Other more difficult




courses were offered during a regular 15-week term to provide less course
work per unit of time in order to facilitate integra*ion of the course

information.

The Electrical Engineering Curriculum

The Electrical Engineering Department used a self-paced learning
process as one of the primary methods of instruc.ion and completed the
learning sequence by using discussions, problem solving, and short lectures
to explain the more difficult concepts. Self-paced instruction was the
primary method of instruction during the student's first term and was
directed to the transiticnal approach. The Electrical Engineering Depart-
ment believed that the self-paced learning approach, which permits a more
informal and at the seme time more academically intense interaction between
student ard instructor, would be particularly important in the Fast Track
Late Entry Program becauce of the variation in individual backgrounds of
the program participants. The final courses in electrical engineering were
designed to tie together the various electrical engineering disciplines.

An outline of the chemical and electrical curriculum is presented in Table 5.

In Fast Track II, however, we continued to observe that participants in
the chemical track, which utilized the traditional classroom techniques as
their only methodology, required more counseling and support "ervices. When
we asked students in Fast Track II to indicate the extent to which different
factors opeveted in either a helpful or detrimental way (the tenth point was
labeled helpful, the middle not a factor, and “e zero point detrimental),
students in the electrical track rated reentry into the college environment
more positively (6.85) than did the women in the chemical track (5.31). This

seemed to indicate that a transitionary approach such as a self-paced
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TABLE 0
FAST TRACK II CURRICULUM*

Chemical
Term
Lengtn
In Weeks Courses Cr. Hr. Title
7 MTH 490 3 Special Topics in Mathematics
7 CME 203 3 Materials and Enerqgy Balances
7 MTH 219 3 Applied Differential Equations
7 CME 2305 3 Thermodynamic#
3 EGR 399 172 Career Education Course
12 ELE 321 3 Basic Electric Theoxy I
12 CME 306 3 Kinetics #
6 CME 324 3 Transport Phenomena I
6 CME 325 3 Transport Phenomena II 4
3 EGR 399 172 Career Education Course
3 MTH 490 1l Proklems in Partial Diff. Equ.
12 CME 413L 2 Unit Operations Laboratory
12 CME 452 3 Process Control I
(3 CME 411 3 Unit Cperations I
6 CME 412 3 Unit Operations II
6 CME 43¢ 3 Chemical Engineering Design
Electrical
7 ELE 499 2 S.P. Circuit Analysis*
15 ELE 499 3 S.P. Field Theory*
15 EGM 499 3 S.P. Mechanics/Dyr.amics
7 ELE 499 2 S.¥. Electrical Devices#*
7 ELE 499 1l S.P. Circuit & Instrumental Lab
3 EGR 399 1/2 Career kducation Ccurse
7 E T 312 3 Engineering Electron +
15 ELE 332 3 Circuit Theory IV 4
7 CME 305 3 Thermodynamics
15 ELE 431 3 Energy Converation‘*
or ELE 334 3 Field Theory III 4
15 ELE 499 1 S.P. Electronic System Lab
3 EGR 399 172 Career Education Course
12 ELE 413 3 Communication Engiiieering A
12 ELE 531 3 Pigital Systems 4
12 ELE 432 3 Auto. Control System
12 ELE 499 1l $+P. Electrical System Lab
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“ Integration with unde.graduate students occurs here.
* Self-pacad
S.P. = Special Problems
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methodology is a particularly successful methodology for the early stages

of a reentry program.

Student Reaction to Methodology

We were interested in determining 1f students preferred courses in
which a lecture format or a self-paced format is used. We were surprised to
find that even though the traditional lecture format seemed to procuce test
anxiety and other symptoms of "academic stress", 22 of the 36 women completing
the second Tast Tra:k program indicated they preferred the lecture format
while seven students preferred a self-paced format. Anolhe~ seven students,
six in the electrical track and one in the chemical track indicated they did
not have a methodology preference. However, it is also interesting to note
that the faculty using only the traditional lecture technique received a
lower overall rating (5.80) than faculty using a mixed self-paced aind lecture
approach 5.82,. The scale was based on the tenth point helpful, the middle
not a factor, and the zero point detrimental.

Even though the different teaching methodologies produced different
reactions from the students, both chemical and electricel faculty felt that
their approach had advantages. In Fast Track I there was an indication that
the longer-range effect of the traditicnal approach was to produce participants
that felt slightly more self-confident. We hypothesized that the strong
competition in the classroom rzinforced feelings of success. In the rast
Track II we asked participants to compare their skills with those of students
in the undergraduate program on five engineering job skills. The response
categories were: (5) much better, (4) better, (3) about the same, (2) worse,
(1) much worse. The students in tne chemical trick which used only the

traditional lecture technique indicated more confidence in their abilities

LY




on three out of the five areas, knowledge of engineering theory, ability to
apply engineering know'.edge, and laboratory skills. The two areas students
iu the electrical track appear.d r-re confident, meth skills and computer
skills were predictable due to the mathematics and computer background the
participants in the electrical track had wien they entered the program.
These results seem to indicate that a combination of methodologies is
appropriate. A reentry prcgram that begins with self-paced modules provides

for a smocther transition back into the academics, and integration with

opportunity to compare academic performance, and builds sell-confidence.

Student Performance in Fast Track: Evolvement of a Second Degree Program

At the time we initiated the Fast Track program, we had no idea how
students with bachelor's degrees in science and mathematics would perform
in an intensive engineering program. However, it became immediately apparent
that Fast Track students were, in effect, graduate students enrolling in
undergraduate program. Their next educational step would normally be a
master's degree and their educational maturity was at the master's degree
level as they entered the Fast Track program. In fact, 22 of the Tl students
in the two NSF sponsored programs had master's degrees when they entered
the progran.

Evaluation of student performance by the teaching faculty indicated
that the Fast Track students irere easily able to adapt and perform in our
regular upper level engineering courses. BEvaluation of the capabilities of
the students in the Monsanto and NSF sponsored Fast Track programs were su:h
that early in the first Fast Track program we expanded to 30 credit hc rs

the basic 26 credit hour package first conceptualized as the right numbevr
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of courses to offer in a Fast Track program. We feel that 30 hours consti-
tutes a core curriculum in a Fast Track program and we award a certificate
of completion to anyone who finishes the 30 hours of core courses.

We evaluate the rerformsnce of Fast Track students and regular under-
gradustes on common examinations and in common classes and these student
avaluations were analyzed by our program evaluator. The Fast Track students
consistently performed at an equal or higher level than undergraduate stu-
dents. Table 4 is a comparition of Fast Track performance of the students
in the chemical track on two thermodynamiczs exams xnd Table S5 is 4 comparison
of Fast Track and senior performance on a common final exam designed as a
general comprehensive exam for bpoth groups.

The faculty found the range of test score performauce narrower for
Fast Track students with a higher level of academic performance. However,
the good academic perfornance of Fast Track students is not swrprising when
we consider treir academic capabilities, high mot.vation, and maturity fact *s.

The quality of the students and evaluation of the progceam affecved the
ultimate develupment of the curriculum of the program. After we evaliated
the performance of Fast Track I students in identical cowrses, with identical
exaninations, in classes taught by the same regular, full-time faculty, we
increased the number of credit howrs offered in a Fast Track program to 36.
We announced the possibility that students could obtain a second degree il
they also fulfilled other engineering and university degree requirements.

Most universities have similar options for obtaining a second degree.
However, the Fast Track program builds upon the concept that incoming parti-
cipants are at about the same basic academic level. The progranm, therefore,
provides a mechsnism for offering the basic core requirements for a second

degree in an identifiable and marketable package.



TABLE 6

A COMPARISON OF
FAST TRACK AND SENIOR EXAMINATION SCORES

Fast Tract N =9 Seniors N = 19
Problem # Correct % # Correct %

1. 6 66.7% 8 42.1%

2. 8 88.9 13 68. 4

3. ) 55.6 4 21.0

4. 1 11.1 7 36.8

Se 4 44.4 8 42.1

R 6. 6 66.7 4 21.0
7 2 33.3 4 21.0

8. 2 33.3 4 21.0

9. 0 0.0 3 15.8
10. 2 33.3 11 57.9

Fast Track - Higher on seven (#1, 2, 3, 4, 5, 6, 7)
Lower on three (4, 9, 10)
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TABLE 7
THERMODYNAMICS EXAM COMPARISONS

EXaM X EXaM IIX
Fast Track 4~Year Student Fast Track 4-Year Student
100 100 55 100 95 75
80 70 50 85 60 75
90 55 70 95 95 80
100 98 100 80 95 95
100 55 90 95 75 65
95 100 90 100 95 55
100 45 65 100 45 92
70 100 25 93 65 85
100 75 100 97 90 98
60 60 35 92 30 55
70 80 73 60
30 55
Range=60-100 Range=25-100 Range=85-100 Range=30-98
X =89.50 X  =70.34 X =93.70 X =74.20
sd =14.62 sd =24.20 sd = 6,67 sd =18,99
U = 60 U = 30
zZ = 2015 - = 3,0C
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How The Curriculum Has Evolved

It is very important to emphesize that the curriculum, now a package of
36 credit hours, has continued to develop and cvolve
of the program. Some of the changes that improved the curriculum include:
(a) adding more laboratory courses to give students more "hands-on" experience;
(b) adding six aours of engineering courses in each track that could be
applied toward a second degree; (¢c) integrating Fast Track students with
undergraduate students in equivalent courses in the regular cwrriculum;
(d) remnving the six hour mathematics review sequence for the electrical
+rack (most of these students were mathematic. majors); (e) expanding the
numbe. of courses taught by the self-paced approach. All of these rhanges
were made as a result of the ¢’ idents, faculty, and project staff evaluation
of the p.ngram and the oustanding academic capability of the participants.
Append.x P conteins raports cn curriculum development from faculty in the

chemical, electrical, and mathematics segments for Fast Track I and II.



e @ e TR T

SECTION 8
IMPORTANT NON ACADEMIC PROGRAM FEATURES

Introduction

Professional development is an educaticnal process that develops a
person's identity as a professional .an a particular field of studv, involves
career planning for career growth, and analyzes and educates for parsicular
work styles and worx attitudes needed for professionalism. We felt it was
particularly important to include a formal approach to professional develodp-
ment for our reentry audience because many participants were transitloning
from science related careers to engineering and others would be entering
engineering from an under or unemployed career status. Ia addition, for
women the transition into engineering is o transition into « nontraditional
career field. In the one year Fast Track program we did not have the normal
four year educational period which includes experiences such as co-op or
summer employment to aid in building an identity as a pro’essional engineer.

We began our professional development effo-~t with a motivational and
diagnostic week. This program feature helped women to identify their career
goals, their identity as professional engineers, and to formalize a commit~
ment *o the program. We continued this effort iy holding serinars on job
hunting skills, interviewing techniques, and techniques for continued career
growth during employment.

To provide an overview of the professional development course it would

be beneficial to review its evolution from early conceptualization in

Fast Track I.
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The Motivational and Diagnostic Week - The Seginning of The Professional
Developmeunt Effort

Although the first two days of the first Fast Track Program coincided
with a major snowstorm and record cold weather which closed the university
and much of the state, -he Motivational Week began on schedule on
January 18, 1977. The fact that in spite of tle shutdown all faculty,
industry representatives, and women professionals were present for the
Motivational Week was itself a motivating factor for the Fast Track students.
The Motivational Week ccnsisted of fowr days of planned activities which
included panel discussions on late entry in.o engineering, the nature of
chemical and 3:lectrical engineering, career and life planning seminars, and
academic counseling. (Consult Appendix § for outlines of the Motivational
Week ).

The Lace Entry Panel of Women Engineers represented women who have
returned to trainiag in engineering following a career interrup*ion due to
either family commitments or through career change. For Fast Track II we
alsc included women who had completed our first Fast Track Program. These
role models spoke of the rewards of their engineering careers, the interest
cf industry and government in wcmen engineers, the difficulties they
experienced in returning to school, and their expeiences in the Fast Track
program. The Late Entry Panel members also stated that they had difficulty
adjusting to lower grades as late entry students. Many had been straight
A undergraduate students and had received a los F on their first test when
returning to school. The Late Entry panelists were positive in discussing
the varied aspects of returning to school in an engineering profession, but
they were also lionest about many of the difficulties. The Fast Track students
appreciated and were able to relate to the comments of these women who "had

been there."




Another component of the Motivational Week concisted of a faculty panel.
Four members of the Univero.ity of Dayton.faculty in the Fast Track program
presen.ed information on the variety of applications and employment oppor-
tunities for electrical and chemical engineers. The students, faculty, and
Late Entry Panel then contimued to discuss topics of interest during an
informal lunch sponsored by the University of Dayton.

An Industry Round Table was also a featwr . of the Motivational Week
during Fast Track I. During the Industry Pouud Table, representatives
from industries presented career opportunitiec and the role of engineers
in their industries to groups of four to five Fast Track students during
four 20-minute rotation perinds. Since a number of the students had indicated
an interest in part-time employment, industries represented at the Round
Table had been approached about possible part-time employment for these
students. As a result, an industry that wanted to hire six students in the
electrical track was openly interviewing, and several other industries were
open about being interested in employing some of the students. Although this
was a very powerful phenomena in convincing students that career opportunities
would be available at the completion of the program, the fact that industries
were interviewing and forming opinions that could affect ultimat: placement
was considered a negative feature. We therefore moved the industry panel to
a date later in the program during Fast Track II.

The second day of the Motivational end Diagnostic Week began with e
math placement test to evaluate the level of mathematics knowledge and to
allow for advanced placement in the mathematics sequence of courses. As a
result of this effort, two students in the electrical track placed out of the

first mathematics course which was a review o. calculus. Our experience with




the superior background of electrical students in mathematics led us to
replace the six hours of mathematics with electrical engineering courses and
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Building Nontechnical Skills: The Motivational and Diagnostic Week-Part II

Although the motivational and diagnostic features which were to address
the psychological factors were considered important during the program design
state, observation and formative evuluation uf the participants' reaction to
the Mctivational Week redefined and increased the importance of the role of
these program features. As a result of the Motivational Week and the work
of Dr. Adele Scheele and Dr. Beverly Kaye (Drs. Scheele and Kay in Fast Track I,
Dr. Scheele in Fast Track II), the goal of developing program components to
deal with the psychological factors was expanded, redefined, and clarified
to include designing program components to build "nontechnical skills."

Nontechnical skills identified as most important to tae Fast Track
Program were skilis that would lead to positive self-concepts. For example,
it will be important for the Fast Track students to emerge from the program
with an identity as an engineering professional. In order for their identity
as engineering profesrionals to grow, chey must become familiar with such
basics as work habits; manner of dress; their past, present and emerging
self-image; and the language of the engineering profession.

Although the total importance of building nontechni~al skills only
emerged with time in the mind of the project director, it was apparent even
before the Motivational and Diagnostic Week began, that it would be critical
to provide the Fast Track students with a more positive self-concept; the
ability to accurately evaluate their potential for echievement; and experience

in setting realistic goals. In the opinion of the project director, the




women in the Fast Track program will have to develop these skills before tvhey
cen emerge from the program as engineering "professionals.”

The most intensive part of the Motivaticnal Week devoted to building
nontechnical skills was conducted by Drs. Scheele and Kaye and consisted of
Career Seminars that dealt with the nontechnical skills of building positive
self-concepts; establishing career related parameters for improved self-
management; and organizing support groups to provide a nucleus for encourage-
ment and situation-specific problem solving throughout the year.

Drs. Scheele and Kaye introduced their workshop by defining "careering"
as a progression through life which emphasized being active rather than
"reactive." The consultants briefly outlined the three critical careering
skills of self-presentation, positiocning, and connecting; and divided the
workshop into three sections in order to deal with each of these skills.
Throughout che workshop, the consultants themselves modeled positive self-
concepts and projected a high level of competence, self-confidence, attrac-
tiveness, and mutual support. The self-presentation skills required the
Fast Track students to assess themselves, sthool, and career ckills; and/or
provided them with the opportunity to reshape their seif-image, and to build
self-confidence.

In order to work with the large groups of 31-39 women, the corsultants
divided the major group into smaller groups of four to five women. These
grops were called Focus Groups in Fast Track I and Support Groups in Past
Track II and were formed accord. 3 to common interests of academic and
marital similarities. These groups remained together throughout the workshop
as a working group, and it was )lanned that they would functicn as support
groups for the remainder of the program. Building the support groups worked
better in Fast Track II, when the groups were formed around their ability to

contribute differently in an academic sense to the group.
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The consultants worked with the Support Groups in order to formulate

the self-presentation skills through a series of simulation exercises. In

the first exercise, the women were asked to mold and bend a telephone wire
to simulate the ups and downs of their life (a life line) and to present
their life line to the other members of the group. Most of the Fast Track
students indicated that they were at a low or indecisive point immediately
befcre acceptance into the program and they viewed acceptance into the pro-
gram as a new high. The project director and consultants discussed the
implications and pressure that this may place upon the program. After the
life line exercise, the consultants presented research that indicated
differences in the way men and women perceive and talk about their successes
and failures. Women attribute their successes to others, to luck, or to
anything but themselves, and accept all the responsibility for perceived
failures. Men, on the otherhanéd, accept responsibility for their successes
and describe failures with the nonjudgmental phrase: "It didn't work out."
As a final component in formulating self-presentation relating something
interesting about herself ia a thirty second period. The consultants
coached the students in sell-projection during this exercise.

For the last exercise of the first session, the students were paired
so they could discuss their success experiences for a period of ten minutes.
The students were to begin the’r success stories from the time they were in
kindergarten. The students found this exercise surprising because they could
not cover all their successes in the allotted time period. The consultants
then pointed to the fact that women routinely concentrate on the negative
aspects of their lives, rather than the positive; while men routinely con-

centrate on the positive aspects of their lives, rather than the negative.




During the third day of the Motivational Week, the consultants began

to build the Positioning Skills. These skills included developing behaviors

to estaplish roles for being viewed as & valuaiLle member of an organization,
offer.ng something unique beyond simply doiag an assigned job, building a
network of zolleagues, supporters and protegcs, and s tting realistic goals.
Positioning skills were discussed via a summarization of the research done
by Ur. Adele Scheele on the behaviors exhibited oy successful people and the
number of "risks" taken by successful people.
Dr. Scheele's research indicated six consistent behaviorc cver a
broed range of successful careers:
1. To Experience Doing - Successful people begin many
activities, learn from thew, move on with the
experience to different activities. They initiate
activities, rather than being solely reactive. They
risk not doing something well. for the new experience.
Few activities are continued, and those continued are
on a selective basis.
2. To Risk Linking - Successful people take the risk of
linking up people, groups, organizations and ideas.
Emphasis is on letting go of behaviors no longer
useful and connecting with those ideas, and people
which lead to new ways of thinking and doing.
3. To Show Belonging - Successful people show they belong
to the group, enhance the importance and achievements
of the group, don‘t threaten it, and protect it from

. tack. They recognize that they are personally enhanced
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by the group's accomplishments and recognition, and
that they enhance the group by their own membership.

L, To Exhibit Specializing - Successful neople let the
group know what they can do for the group above and
beyond the actual job required.

5. To Magnify Accomplishments - Successful people achieve
recognition for themselves and their group by magnifying
accomplishments.

6. To Use Catapulting - Successful. people recognize the
importance »f others in helping them go beyond their
own resources, are willing to make use of resources

from others, and express appreciation for the use.

The consultants related these six critical career sxills to the
difficulties women specifically have with the skills, and they gave numerous
examples of the use of these skills. The consuitants then presented the

Connecting Skilis which included strategies for determining action plans to

meet goals, for extendir~ the University Fast Track experience to future
careers, and for building resource networks A number of exercises were
used to allow participants to begin working on develcping the six critical
career skills and to connect the Univercity Fast Track experience to career
goals.

The wrap-up of the program included asking participants to remain in
their Groups and to meet weekly for specific activities designed to support
each other and assist in problem solving. The final exercise of the
Motivational Week included a session in which each participant and the

project leader told he group about the most important facts that they had
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received from the seminar. The Fast Track students were then asked to

evaluate the Motivational Week. (Copsult Sections 10 and 11 for Herman Torge's

evaluation of that week).

Building Nontechnical Skills: A Continuing Effort

The Project Director has made an even greater commitment than was
envisioned at the time Fast Track was conceptualized to the goal of building
nontechnical skills as a vital component of the Fast Track Program. In order
to facilitate the continued building of nontechnical skills, Nancy Cook Cherry,
an expert in the area of life planning and careering for women, was &added to
the staff to help develop future programs and workshops designed to deal with
the problems faciig the Fast Track students, L0 help them emerge as profes-
sionals, ready to compete in the predominantly male engineering profession.

As a result of the evaluation of the positive effect of the professional
development effort, we formalized this approach and integrated it into the
curriculum as a Professional Development Course. The Professional Development
Course was developed to include ski'ls assessment modules, job hunting skills
modules, and planning for career growth modules; these modules were presented
in a lecture/workshop technique. However, a great deal of learning in the
Professional Development Course occurred through individualized instruction
as the participants confronted actual situations in the Jjob hunting process.

The Professional Development component not only addressed the need for
technical skill development (i.e., we are transitioning participants from
science backgrounds to engineers), but an almost equal amount of time is
spent developing nontechnical or soft skills. The Professional Development

Course uses a lecture and workshop format. The professional development

¥Herman Torge is the Evaluator for the Project.




component of the reentry DProgram has as its objectives, building the pro-

fessional identity of women in a nontraditional field, suck as engineering,
and addresses itself to building skills that women have been categorized as
lackirg, i.e., getting in on the informal informational network, learning
how to be part of a tesm and communicating with others are examples of sub-
jects the course addresses.

Much attention has been given to the subject that women, much more than
men, tend to act as individual contritutors rather than team members. In
engineering, it is well recognized that most problems are solved in the
team or community environment. Therefore, through workshops and with the
help of role models, action is initiated to practice solving problems in a
team or community spirit. Further research indicates that engineers must
have access to informal sources of technical information to satisfy the
conditions for professional advancement . If women have limited access to
this informal communication network, their development as professiorals will
be hampered. For example, if women are excluded from conferences, in-house
seminars, lunch groups, and other informal meetings, they will be excluded
from this important avenue of information. Therefore, the professionel
course attempts to point out the importance of informal information and
develops strategies for women to merge into the system and gain this infor-
mation.

The Professional Development Course also attempts to explore the world
of engineering from the viewpoint of women and answer questions such 4.,
will women have identity problems in the male oriented engineering world?
will their work hapits, manner of dress, and language be different or the

same as male engineering profecsionals? The course also addéresses, Or has




as its goals, identifying the kind of job she wants, and building a careering
methodology so that the women can identify long ani short range career goals
and develop appropriate strategies for attaining them.

Participants in the Professional Development Course are asked to
develop self-assessment skills and gather information about career options
in a specific area as well a, learning techniques for long-range career
planning which goes beyond gaining entry into a chosen career field.

We feel that the Professional Development Course attempts to maximize
the women's self-concept as professional engineers with strcng personal
career directions based on their individual strengths, interests, and
technical abilities.

In the Fast Track Professional Development Course much more time was

spent on assessing strengths from prior experience and relating those
experiences to engineerin, careers than wou.d be the case for traditional

undergraduates.

Professional Development - Working With the Students Instructor's View Point

In terms of "professional" growth, identity, and self-presentation
sxills, the groups have varied enormously. The person who is newly out of
college has a very different life space than the person who has been out of
college twenty years and has college age children.

Since this was a group of women planning for professional careers,
much emphasis was given to specifically focused protlems on family and
career, the history of women in engineering, and issues for women in science
and engineering. These *“opics weuld receive a much smaller focus in a

coeducational class.
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In Past Track II, the professional development class was the only
class that both electrical and chemical Fast Trackers took together. They
appreciated the cpportunity to get t¢ know women from both groups, but were
bored if the informatic- was focused more for one group than the other, e.g.
when the guest speaker was a chemical engineer or when a report was given
on career opportunities in electrical engineering.

Combining the two groups produced a class size of 31 women in Fast
Track I and 37 women in Fast Track II. The course at best should be no
larger than 20-25 participants to maximize discussion cppor-unities. The
course was originally designed in a workshop type Zorma: rel ini neavily
upon participants sharing from their own experiences anl iruwiig r:nclasions
from the larger group experience. This format was -7 ~-- £_=_21 2y many
because 1t was seen as taking too much time to cover i Zatorlal SLen Time
was seen as a highly critical factor in their lives.

The course was shifted to a much structured, lectire Icrmat wnicn
was better received. However, much of the professional movement in indivi-
duc 1 attitudes and planning is then shortchanged. Therefore, the workshop
style has been incorporated into the course along with interspersed lecture

materials. The course is outlined in the following representative syllabi

and copies of the final exem.




PROFESSIONAL DEVELOPMENT COURSE
Fast Track II

The goal of the career education and professional development component
of the Fast Track II program will be to maximize the studen“s' self-
concepts as professional engineers with strong personal career directions
based on their individual strengths, interests, and technical abilities.

We feel that incorporation of a Professional Development course into the
Fast Track II curriculum will produce more employable graduates who

can quickly be productive in their first engineering jobs. Input from
industry engineers, engineering faculty and industrial employers will aid
significantly in development and delivery of the course content. A synopsis
of the Professional Development course is as rollows:

COURSE SYNOPSIS - PROFESSIONAL DEVELOPMENT COURSE
Text: Richard Irish. If Things Don't Improve Soon, I Mavy

Ask you to Fire Me. Bettly L. Harragan. Games Mother Never Taught
You. .

I. Preparation Topics

Orientation
Study Skills
Dealing with Academic Re-entry, Test Anxiety, and Related Topics

II. Career Planning Topics

A. Overview on Career Planning-Personal Assessment

1. Assessment of personal strengths, skills, and interests.
Success experiences - participant exercise. Strength
bombardment - participant exercise.

2. Assessment of personal obstacles to the job market and
planning ways to overcome them; e.g., specific skills
needed to match engineering job interest.

B. Assessment of the Job Market

1. Using engineers as career information resources (What do
engineers do?)

2. Obtaining information about prospective engineering employers
Q from career placement officer, engine:ring literature,
engineering role models (where are engiheers employed?)
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C. Development of Personal Job Huating Skills

l. Written Materials, i.e., resumes, college interview forms,
company application forms, cover letters, letters of
job acceptance and refusal, personal ""personnel file
and press releases,

2. Oral Presentations - Interviewing for Success
Being an active participant in the job interview, determining
the nontechnical skills companies look for on the campus
interview, prepariug for engineering plant visit interviews,
and exchanging interview experiences.

3. Participating in a Mock Interview - (Potential engineering
employer will interview each student and critique the

video~-taping cf each interview).

II. Professional Development Topics

A. Problem solving methods of scientists, engineers, and managers
(Emphasis will be placed on transitioning from mathematician/
gcientist to engineer).

B. EIT (Engineer in Training exam) Importance of Certification/
Registration and PE exam (Professional Engineer's exam) -
What do they ccver, who can take them, and why and when
should they be taken? Engineering guest lecturer.

C. Continuing Educa*ion - the problem of obsolence for engineers
(should engineers be recertified?)

D. Individual topical presentations: for practice of presentation
skills on an area of interest.

IV, Career Planning for Future Professional Development ’

A. Understanding behavior characteristics of successful professionals.

B. Evaluating the importance of management training programs.
Developing five-year plans. Are engineers different?

C. Utilizing Professional Organizations
D. Evaluating Upward Mobility (Deciding when to stay and when to g0).
E. Obtaining and Responding to Performance Evaluations.

F. Being a Role Model (what do you oweto those who paved the way,
and the ones who come after?),.
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PROFESSIONAL DEVELOPMENT
EGI 399
Project Teams and Skills and Obstacles Teams
Project Teams are designed to develop teamwork, to provide
an opportuanity for use of team presentation skills, and to allow

each participant to exhibit her special contributions to the entire
group.

Each member of a Project Team will receive the same grade.
Project grades will be based in part on group evaluations of the
presentations. A project grade will zccount for 20% of th: total
grade in the Professional Development Course.

Skills and Obstacles Teams (S§O Teams) are designed to develop
personal assessment skills for furthering career planning and
problem solving techniques for overcoming obstacles to the job
market and future career opportunities. The task of the S§O0 Teams
will be to assist each team member in defining success experiences
and the skills implicite in the success; and further to assist
each member in determining realistic alternative solutions or options
available for dealing with career obstacles. SgO Teams will meet
twice a term with the instructor to determine team progress and
make task modifications.

Grading and Exam Procedures

There will be three exams for the course; one at the end of
each term. Each exam will count for 20% of the total grade.

Each student will be encouraged to keep a notebook for the
course. Contents of the notebook should include copies of reading
handouts, lecture notes, personal resumes, cover letters, college
interview forms, leads for job contacts, etc.

Exams will be omen notebook and will cover applications of
the course content of the term being examined.

Presentations and projects developed by Project Teams will
account for 20% of the grade. See handout on Project Teams for
fuller description of projects available.

The final 20% of the grade will be based on class attendance
and participation. The quality of the total course will depend
large.y upon the active participation of each person. Through
project pr:sentations, class discussion, and regular feedback,
the course will largely reflect the interests and ideas of the
participants. While there is much content to be covered in the
course, there will be ample opportunity to cover issues of con-
cern to each participant.
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TEAM PROJECT TOPICS

Each team will choose one topic for research, development,
implementaticn and class piesentations. Check Course Schedule
for date of Team presentation. Each team will select a captain
for coordination with the instructor,

No. in Team

4

ToEic

Social Opportunities - Team will research social
opportunities - art, music, drama, festivals,
sports, cutdoor recreation, etc. - and report on
them to class. Periodic update on coming events
will be appropriate. Team will plan and implement
two social events for Fast Track II participants.

Tournament and Graduation - Team will plan and

implement a tournament for Fast Track participants
involving non-engineering activities. Team will
plan graduation program in conjunction with Project
Director.

Professional Organizations - Team will explore

engineering organizations, both student and pro-
fessional, for both chemical and electrical
engineering to report on organizational goals,
activities, membership categories and require-
ments, membcrship services, meetings, journals

and dues, .

Team will explore professional women's organiza-
tions, both adult and student, and report on their
goals, activities, services, membership categories
and requirements, meetings, journals, dues.

Employment Opportunities for Chemical Engineers in
Industry - Team will research the general areas

of chemical engineering (e.g. Research and Develop-
ment, Production, Manufacturing, Ouality Control,
Sales, etc.) and report on* the characteristics of
the jobs and how they differ; what personal qualities
are important to the job; career ladders possible,
particular engineering skills and complementary
skills appropriate.*

* All reports on Employment Opportunities should
cover questions between the asterisks.

Employment Opportunities for Chemical Engineers
Outside or Indusfry - Using topics given above
tor report, the team will research employment
options with government, utilities, academia,
medical employers and report on them.

Employment Opportunities for Electrical Engineers
with Computer Skills - Using report topics listed

above, team will Tesearch computer based empioy-
ment opportunities for electrical engineers and
report on them.




No.

in Team

4

Topic

Employment Opportunities for Electrical Engineers
in Manufacturing and Industry - US11g report topics
listed above, team will reseajich the general areas
of electrical engineering (e.g. Research and
Development, Production, Manufacturing, Quality
Control, Saies, Maintenance, etc.) in industry

and report on them.

employment Opportunities for Electrical Engineers
with UT1I1TIes, Medical, Insurance and Academic
Employvers - Team will research these areas and
report on them covering topics listed above.

History and Research on Women in Engineering -
Team will research history of women in engineerinec
including numbers of women entering engineering
careers and contributions of women. Team will
explore research findings on similarities and
differences in men and women engineers and
engineering students,

Women and Engineering Issues for Fast Trackers

Team will conduct a survey study of the most
difficult questions women in Fast Track Program are
asked and evolve alternative means of answering
them. Team will research issues involved ii areas
of heme, family, and sexualitv, the career implica-
tions and options available.

Engineers and Management - Team will research and
report to the class on the following questions:
What is management? How does project management
and people management differ? How does it differ
from supervision? Do engineers manage? What are
the reasons for and against moving into management;
how can it be done; when is it done?




1,

EXAM
EGR 399
PROFESSIONAL DEVELOPMENT

This exam is an open book, take home exam. You may consult with anyone
necessary to answerv question 5. ’

What are 3 qualities that others see in you that wculd be helpful to
yod - or your employer - on a joo?

Give an exaraple of where you have set a goal to achieve and achieved it,

Give an example of where you have had to convince other people to do
something you wanted, How did you-do it? What was accomplished?

What would your best friend say you need to work on the most?

9

Give three brief job descriptions of jobs you would be interested in
exploring, For each tell what you would do on the job, what kind of
organization might have such job openings, what you would like about
that kind of job and organization, and why you would be a better
candidate for the job(s) than anyone else.

Due Date: Received ip my office no later than August 8, 1979,
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- ’ Name

FINAL EXAM
EGR 399

t. Please draft sample letters on the following topics. Use one page
per letter, set it up exactly as you would type it to mail., Legible
handwritten letters are acceptable.

A, Job Refusal

B. Job Acceptance

C. Cover letter to inquire about an engineering job
you would be interested in

2, Assuming that you get the initial engineering job you want, and everything

t goes well on the job, what is the second job you want and why?

3. Which of the textbooks did you get the most out of? What were the
most important points you got from each of the texts?

4. Please complete the attached evaluation of the Team Projects.

5. Depending on your placement status answer the appropriate question.
If you would like any consultation on the following questions, I would
be available to do so.

A, Have Accepted Job -
What do you perceive to be the most important skills,
qualities, and/or personal characteristics that will be
necessary for successfully fulfilling the job you have
accepted?

B, Am Making Decision Between Several Attractive Offers -
What aspects of the job are you evaliating? How does each
job compare to the other(s) on these aspects?

C. Have not yet Found Job that I am Planning to Accept -
Please outline the steps you are planning to take to
obtain job that you are interested in. Note any obstacles
you perceive and methods that you will use tn overcome
the obstacles,

This exam is due in on Wednesday, December 12 at noon. If you want to take
it in class, the exam wiil be in K1.-203 from 10:00-12:00.

The exam is worth 200 points, and points will be deducted if the exam is
turned in late.
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UNIVERSITY Of DAYTON
DAYTON, OHIO 45469

SCHOOL OF ENGINEERING
OFFICE OF THE DEAN
Telephone 513/229-2736 October 26, 1979

TO: Fast Track Professional Development Class
FROM: Mrs. Nancy Cook Cherry
SUBJECT: Evaluation of Team Projects

It is time to consider grades for the Team Projects. The overriding
purpose was to provide the entire class with important and meaningful
information or activities on relevant topics and subjects. In order to
evaluate these projects I would like for each of you to remember the
projects and give your feedback on them. Please use the rating scale
provided and rate each on all items. On your own project please use the
separate scale provided.

Please give 2ach presentation (that you attended) a score on both variables
(1) quality of content and (2) quality of presentation.

Quality of Content

= information irrelevant, not useful, unimportant

2=

3= 1/2 of information was relevant, useful, important

4=

5= all of the information was relevant, useful, important

Quality of Presentation

1= Poor

2= OK

3= Average
4= Good

5= Excellent
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Your Name Chemical
Electrical
Social Opportunities;
Tournament and Graduation;
Professional Organizations; .

Employment Opportunities CME in Industry;

Employment Opportunities CME outside Indusfzy;Y

Employment Opportunities EE with Computer Skills;

Employment Opportunities - EE in Manufacturing and Industry;

Employment Opportunities - EE in Utilities, Medicine, Insurance,

Academia;

Employment Opportunities in Alternate Technology;

History and Research of Women in Engineering

Women and Engineering Issues;

I would appreciate your comments on your team project.

Project Team I served on;

1. Please comment on the degree to which the project was a team effort where

everyone did their share

2. Please comment on how meaningful, informative, etc. working on your

project was to vou

Liy,



3. Did you learn anything about your work habits or how you prefer to work
on team projects?

If yes, please explain

4. Would you recommend team projects be used in this course in the future?

Please make any comments you would like on ways these could be improved
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SECTION 9
' PLACEMENT

Introduction

We utilized three different strategies to place participants completing
the Fast Track program: (1) A Job Fair offereda to major =mployers of
engineering graduates; (2) Regular University placement procedures; and (3)
Self-placement. Self-Placement was especially needed when we faced particular
problems of placing participants who had geographic restrictions or preference

for a particular Job type.

The Job Fair

The Job Fair was a concentrated placement effort and our most success-
ful placement strategy. We invited approximately 150 industries for Fast
Track I to participate in our Job Fair and received about 60 acceptances from
national and locel industries. Farticipating industries arrived the evening
before the Job Fair in order to hear a presentation about the design of the
program, its academic content, and to informally discuss the program with
faculty and project staff. During the program held the evening before the
Job fair, employers presented information about their organizations to Fast

Track participants.

Findings
Several days after the Job Fair for Fast Track I a survey was taken
requesting data from the Fast Track Participants concerning this pert of the

project. The questions aand responses follow:
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1. Were you able to gather the information you wanted
about the companies you wanted? If "no", why not?

Chemicel Electrical Total
Yes 5 12 17
No 1 L 5

Those answering "no" indicated the representatives were not aware of plants

in other locations only their own local ocperation.

2. Did you interview? If "no", why not?
Chemical Electrical Total
Yes 6 16 22
No 1 1 2

Of those who did not interview, one had a Jjob and the other wanted a company
not represented. The number of interviews taken varied from none to as high
as ten. Most persons interviewed with four or five industries.

During the second Fast Track Program we organized two Job Fairs in order
to give more attention to local employers and 1o students who wanted to be
placed locally. This report section contains a chronological account of the
activities performed to accomplish two Job Fairs for Fast Track II, a eritique
of the elements involved, recommendations for the future, and copies of

materials developed.

Job Fair Fast Track II

Original invitations to participate in the 1979 Job Fairs were sent to
385 companies. Company representatives were selected from mailing lists
from Fast Track I Job Fair, the University of Dayton Placement Office, local
and state contacts from the Engineering Coop Office, and from the suggestions
made by women in the Fast Track program. Companies could respond that they

were interested in participating, wanted more information, or would interview

later. All companies responding were sent additional information on the




curriculum. Company recruitment literature was requested from companies

planning to participate.

During a one-day workshop, Fast Trackers reviewed company literature,
got a briefing on how to work with the Placement Office, and signed up for
interviews with companies planning to participate. Approximately 60 com-
panies indicated that they wished to participate in the Job Fair.

We analyzed the coupanies coming and the locations sought by Fast
Trackers and sent additional invitations to chemical engineering-type
companies in the northeast United States to generate more of these companies.
We also personally contacted companies we hadn't heard from where we had
strong contact people. This was very importart. Some of our major industries
had not responded to the jnitial contact, but did jmmediately upon personal
contact.

In order to determine campus interest in companies, senior engineers
were invited to sign up for interviews with companies that had indicated an
jnterest in seeing seniors as well or for companies that had small Fast
Track signups. Senior signups varied from 1--2 for some companies to 12-1k
for others.

Companies were then sent sheets including the names of Fast Trackers
signed up for their companies and resume books. Compenies with srall
registrations were contacted by phone or by mail and asked if they wanted to
participate with the number of Fast Trackers and seniors registered. Com-
panies already planning campus visits generally did not attend. Many others

did, including one company which had no Fast Trackers scheduled. They ended

up interviewing several Fast Trackers.




T

As companies dropped out of the program some rescheduling was necessary.
Because owr procedures were not exactly the same as those used by the
Placement Office, some confusion occurred in the coordination of senior
registration. This, coupled with questions by seniors on the equality of
letting Fast Trackers sign up for interviews prior to seniors, suggests that
the mechanism for including seniors in a Fast Track Job Fair will need to be
seriously reconsidered for any future program.

Companies made last minute decisions about participating and who and
hcw many people would represent the company. This even occurred without their
contacting us ahead of time. Companies were asked for a $75.00 contribution/
registration fee for up to two people attending and $25.00 for each additional
person.

The Job Fair was divided into two separate events - one for local
companies scheduled September 12-13 and one for national (or non-local)
companies scheduled one week later.

There were 18 companies at the Local Job Fair, seven of which do not
schedule interviews at the University of Dayton (38.9 percent). There were
25 companies at the National Job Fair, ten of which do not schedule inter-
views at U.D. (40 percent). A number of these companies now regularly

schedule recruitment visits to the University of Dayton.

Each of the two Job Fairs consisted of essentially the same format.
Registration was at 5:00 with a brief social preceding dinner. The local
program was all held in the West End of the Ballroom of the Kennedy Union
Student Center. The national registration and social was in the Art Gellery
with dinner in the Faculty Dining Room of the Kennedy Union. The separate
accommodations were excellent but created a few logistics/materials problems.

Following dinner presentations were made by the Project Director, the Dean of

w 115




Engineering, end by both Department Chairmen or the history of the program,
the quality of the instruction, and the quality of the candidates.

An important addition another time would be to have a presentation on
logistics by the Project Manager for the Job Fair. Written information was
given but not read by the company representatives.

Following dinner each industry had a table for presentations about
their company. An informal timing system was used to allow students to move
from company to company. Fast Trackers and seniors participated; they were
asked to spread themselves out in small groups and visit as many companies
as possible.

For the Local Job Fair ad?itional interviews were scheduled by Nora
Prendergast, Project Assistant for the Job Fair. For the National Job Fair,
additional interviews were srheduled directly witn the companies. Company
schedules were then collected at the end of the evening and xeroxed the next
morning and returned to the companies by 8:30 a.m.

Companies raved about the quality of the candidstes, the seniors, the
Wednesday evening format and the entire organization of the program. Several
interviewers commented that it was the best slate of candidates they had ever
seen on a campus interview schedule.

Approximately 500 interviews were held for 36 Fast Trackers and 51
seniocrs. Four days after the National Job Fair 31 Fast Trackers (all but 5
chemical) had invitations for plant visits.

See attached critique for evaluation of individual components.
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RECOMMENDA TIONS:

Charge a uigher registration fee 'f economy warrants. Have
very different program for local Job Fair in order tc charge a
smaller fee for local participation if the numbers of Fast Trackers
wishing loca’ placement warrants.

Include seniors only in Wednesday evening program. Check with
EEQ Director for legality of letting them sign up with companies
directly at the Wednesday evening session.

Consider having major national companies come for two days
in a row to spread the appointments better to smaller companics.

Encourage Fast Trackers to over sign up for the practice, particularly
chemical students.

Ask companies for descriptions of the jobs they will be interviewing
for. This would help Fast Trackers make more informed choices.

SPECIFIC COMPANY FEEDBACK:

""Really enjoyed the Job Fair, Wednesday was excellent."

"Women were business like, well prepared, professional, and
set for their interviews, "

", ..incredibly impressed with the women. They did their homework
before coming and that's good....couldn't believe how well they handled
their interviews....but you really need to help them with their self-
confidence. They are incredibly capablie but don't believe they will
be able to handle the jobs available."

", ..absolutely super. I'm inviting 8 out of 9 interviewed, and I
never invite over.25%. from campus interviews.

From a former Fast Tracker...'...they really didn't know anything
about technical sales...If I had been invited to talk to them, they would
have known what sales is all about."

", ..really head and shoulders above what you usually see on campus."
From GE publicity man...'...super cooperation from Dick Ferguson,

Carol, Nancy...all very helpful...campus is dynamic, really gorgeous,
comfortable place to be. U.D. is 27 levels about what I expected it to be."
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FAST-TRACK LATE ENTRY
WOMEN IN ENGINEERING
EVALUAIOR'S REPORT

JOB FAIR - INTERVIEWS

On Tuesday September 13, 1977 there was held a Job Fair
for the women in the Fast Track Program as well as for interested
students from the School of Engineering. This was followed the

next day with interviews by the companies, again of the women

A total of 25 industries took part in the Job Fair.
These were assigned four or five to a room. Duriﬁé the time
allowed, each industry made a five minute presentation with
question period at the end. Presentations were of a very
general nature giving an overview of the company, its products
and the kind of engineering persons they were seeking. Parti-
cipants were assigned to three different rooms with the final
(fourth) rotation being free choice. All told a participant
had a brief exposure to some 15 tc 20 companies.

That evening, company fepresentatives (interviewers) were
guests at a dinner at which time a presentation was made
on the Fast‘Track Program. Participating in this presentation
were Carl Shaw, project director, Ronald Servais, chairman
of chemical engineering, and Bernhard Schmidt, electrical
engineering.

The following day scheduled interviews were conducted by

the companies. Interviews were granted on a choice basis




through sign-up by students.

A questionnaire was administered to the Fast-Track women

several days after the interviews. The results are tabulated

helow.
TABLE I
o Electrical Chemical
N=17 N=7
1., bid you intexview? Yes - 18 Yes = 6
No - 1 No - 1
2, Were you able to Yes - 12 Yes - 5
gather enocugh infor- No - 4 No - 1
mation about the
companies you wanted?
3. How many interviews? 3 - 1 3 - 2
4 - 3 4 - 2
5 - 4
6 - 5 6 - 1
7 - 2
8 - 1
10 - 1
4, Were you satisfied Yes - 12 Yes =~ 3
with your interviews? No - 5 No - 4
5. Do you feel positive Yes - 14 Yes - 4
about your job No =~ 3 No - 3
prospects?

Respondents were also asked to give comments if they

responded negative to some of the questions.

The comments

are listed by track, and the question to which they relate.
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Chemical Comments

1.

Electrical Comments

Did you interview?

a. I did not part1C1pate because of the geographical
restriction I placed on myself,

Were you able to gather enough information about the
compgnies?

a. The job fair was a great idea.

Were you satisfied with your interviews?

a. Only with one - I felt I sounded as though I
did not know what I wanted.

b. I wasn't prepared to be considered above entry level,

¢. I had problems bringing out my gond points when the
interviewer did not ask.

Do you feel positive about future job prospects?

& I feel I will get a job, but not necessarily in the
area I want,

2.

Were ycu able to gather enough information about the

companies?

a. Most information; many interviewers did not know
about opportunities in certain areas.

" b. Representatives seemed branch, rather than company

minded.
Were you satisfied with your interviews?
a. Several companies had nct informed us ahead of time
?2SUt the positions they were or were not interviewing
b. No choice of interviews if there was more than one.
€. I had decided I didn't like some of the companies

signed up for, but I couldn't get out. Made for
uncomfortable position.
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d. Very pleased!

e. Pleasingly surprised!

f. Felt some of the companies know nothing of the program.
Felt they wasted my time and theirs.*

* (Evaluator's comment: Having attended thé dinner of the
previous evening and heard the presentations about the program
to the industry representatives, I feel that the above comment
is, if valid, the fault of industry. Either they weren't
listening or they did not attend.)

The data from Table I and the few negative comments would

indicate that the Job Fair was successful.

~Herman Torge




Placement Results

Placement results for both Fast Track programs have been very good.
Ninety-six percent of participants in Fast Track I were placed in engineering
positions, many with Fortune 500 companies. The salary offers received by
the 1977 Fast Track graduates more closely paralleled offers being made to
master's degree recipients and were higher than offers made to four-year
graduates. Fast Track graduates of the 1977 program received T9 job offers
from 25 different industrial firms. Only two persons in the 1977 program
received no job offers. One because she went back to her former employer
and the other because she had a student visa which did notv permit employment.
As illustrated in Table 8, the average salary offer to chemical engineering
Fast Track I graduates was $18,130 and the average gain or salary increase
for those working was $4,238. The average salary offer to electrical
engineering graduates was $16,490 and the average salary gain for those who
were employed at the time they entered the program was $6,448.

The same placement results occurred for Fast Track II, with one inter-
esting exception. The modification of the academic program from 30 to 36-39
credit hours has had an effect on the timing of the placement effort. Since
we intensified the academic portion of the program and protided the option
of working towards an engineering degree, many more participants decided to
invest more time and effort into taking extra degree requirements while
they were at the University. Therefore, more participants delayed the time
and effort required for placement activities until after the l2-month aca-
demic part of the program.

One and one-half months after completing the 12-month Fast Track

program, T4 percent of the graduates had been vlaced and 41.6 percent of
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the remaining participants hag Job offers. One year after graduation, all

but two of Fast Track II students have been placed. The range of salary offers
for Fast Track II graduates is $14,600 to $26,000. Four participants have
accepted salary offers under $20,000, eight have accepted salaries between

$21,000 and $21,990, and 15 have accepted salary offers over $20,000.

TABLE 8
JOB OFFERS RECEIVED - FAST TRACK I

No. of Offers

Received By 1 3 12 L 0 5 0 1 0 1
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Table 9 displays data on salaries for the various persons in Fast
Track I by track. The data are incomplete in some instances. If all of the
pre-entry salary information for the electrical werc available it is unlikely

that the average gain would be lower.

TABLE 9
FAST TRACK SALARY COMPARISONS - FAST TRACK I

Pre-program Engineer Gain
Chemical Track salary Entry salary
16,000 18,600 +2,600
16,000 19,300 +3,300
13,000 17,040 +4,040
14,800 18,300 +3,500
9,500 18,000 +8,500
11,500 16,000 +4,500
17,300 19,800 +2,500
14,040 18,000 +3,960
X =18,130 X =+4,238
Electrical Track - 15,900 -
16,800 17,300 + 500
15,333 18,274 +2,941
12,000 12,000 -
’ - 14,400 -
- ]5’000 -
7,000 17,500 +10,500
4,000 17,000 _ +13,000
9,000 16,000 +7,000
12,700 16,000 +3,200
12,000 20,000 +8,000
- 16,800 -
- 18,200 -
X =16,490 X = 46,448
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SECTION 10

SPECIFIC EVALUATION REPORTS
FAST TRACK I AND II

Introduction

During all phases of Fast Track we utilized outside evaluators to help
us monitor the program and for formative and summative evalua*ion. This
section contains a series of short evaluation reports on Fast Track I and II
and Section 11 contains an overall evaluation report of Fast Track I. The
formative evaluations were not, in general, repeated for Fast Track II.

Dr. Herman Torge, from the Center for Educational Services prepared the

evaluation reports in Sections 10 and 11.
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Evaluation Report #1

Chemistry Track Scholarship Awards Meeting

November 19, 1976

The meeting was called by the project director, Carol Shaw,
for the purpose of reviewing the applications and making final
decisions on awards for the chemical engineering track. In
attendance were Bernard Ricc (mathematics), Bernhard Schmidt
(electrical), Ronald Servais (chemical), Carol Shaw and the
Evaluator.

Prior to the meeting the applications had been sent to
Rice, Shaw and Servais for evaluations. . The
compilations were presented at the meeting for discussion.

The ensuing discussion centered on the weak mathematics
backgrounds of a number of the applicants, especially those
interested in the chemical track. The cause for this was
attributed to (1) the brochure which did not indicate that mathe-
matics majors could enroll in the chem! al track, and (2) the
ability of students to graduate from an institution of higher
eudcation with a degree in chemistry and with little or no mathe-
matics being required.

Several steps to ameliorate this problem were taken:

1. Those applicants who were especially deficient in

mathematics would be rejected even though the number
of participants in the project fall below the goal set.

2., Discussions would be held with several who had border-

line mathematics backgrounds to make them aware of the




problem and how they might correct it.

3. Tdtoring would be available.

4. Special attention would be given to this situation in
the first w2eks of the mathematics course for possible
course changes and revisions.

5. Attempts would be made to review the electical appli-
cants, all of whose math backgrounds were better. with
the hope of having some volunteer to change to chemical.

Three applicants were rejected; fourteen were accepnted.

Acceptance letters were sent. Rejections included reasons for the
reject.ons. Letters of acceptance included suggestions for
personal contact and also pointed out any area of potential weak-
ness in order to alert the applicant to the problem and provide

for a period of adjustment.

Evaluator comments: Excellent meeting, good discussion. Perhaps

an even greater stress on personal contact with applicants would

be in order.
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Evaluation Report #2

Electrical Track Scholarship Awards Meeting

November 23, 1976

The meeting was initiated by the project Adirector, Carol
Shaw, for the purpose of making decisions on the electrical
engineering fast track scholarship awards. In attendance were
Bernhard Schmidt, Bernard Rice and Shaw.

Prior to the meeting all applicants had been reviewed indi-
vidually by Shaw, Rice and Schmidt. Each of the some 30 appli-
cants was discussed, ratings compared, transcripts reviewed and
application forms read again if necessary. Twenty-four awards
were made since it was felt that several, because of indicated
financial problems, would not accept.

A letter of award was also reviewed and approved. Additional
comments were to be added to some letters as special circumstances

dictated.

Evaluator commerts: A good and thorough review of the applicants.

The only problem that could have resulted from the decision to send
twenty-Tfour award letters was that all applicants accept. This
then, would have necessitated a request for a change in the project.
The maximum number of students that could be handled in each track

was proposed at twenty.
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Evaluation Report #3

Industry Representative Meeting

December 15, 1976

A meeting was held December 15, 1976 at 11:00 A.M. with
industry representatives and the project director.

The purpose and a brief overview of the entire Fast Track
Program were presented to those in attendance. Discussion fo-
cused on industry's role during the Motivational and Diagnostic
Week.

The role of indgstry was proposed to be éﬁe of encouragement
to women that they can become good engineers, that industry does
encourage women in these roles and, by example, to show that
women are now functioning in this capacity.

It was also suggested that those industries chosen for this

presentation have good records in this respect.-

Note: The project director also indicated that because of the

excellent mathematics backgrounds of some applicants. advance
placement would be offered. Curriculum guides were revised

accordingly.
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Evaluation Report #4

Final Planning Session

January 4, 1977

The final pianning sessiorn. for the Fast-Track Program was
called by the project director Carol Shaw. Others in attendance
were Dr. Bernhard Schmidt, Dr. Ronald Servais and the evalusator,

Items on the agenda were presented, discussed and resolved.
The major part of the meeting was given over to the final item
"The Summary Report of Students in the Two Tracks."

The total of 20 students per track hadTHoé been realized
even though countless phone calls and numerous personal inter-
views were made with potential participants. The two primary
reasons given for hesitancy by applicants to enter the program
were fear of failure or lack of self confidence to complete the
project, and financial problems in not being able to support one-
self during the term of the project.

Personal contact by the project director did much to eliminate
the "fear of failure" problem and it was expected that the
Motivational Week activities would dispel most of that remaining.
It was also suggested that an area be set aside for the students
where they could work, study, and generally be together to in-
formally react with one another on mutual problems,

The project director began spending a grea* deal of time in
finding or assisting in finding part-time employment for a number

¢f the participants. Several part-time positions had not been

located.
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Evaluator comments: Herein are two weaknesses of the project,

both of which contributed to less than maximum participation.
More personal contact, and at an earlier time, might have helped
in eliminating some of the lack of self-confidence. To do this
an earlier mailing and publicity campaign and more time in the
project alloted to the project director (or the designate) for
this purpose would be necessary.

The financial problems of the applicants could have been
partially eliminated by awarding an additional stipend to each
participant to help defray living expenses. This type of award
is not uncommon and makes sense in view of the goals of a career
facilitation project, especially if the profect wishes to attract

persons who are degreed and are thus not working. Qualified,

Program applicants for the Fast-Track were not self-supporting
and in many instances not of the immediate area. It appears that
many applicants will not be able to continue in the project with~
out some support. Employment will restrict their activities
outside the regular classes, but should contribute generally to
program objectives. It is suggested that for future proiects of

this nature, the National Science Foundation seriously consider

stipends.




Evaluation Report #5

Interview with Dr. Ronald Servais

January 12, 1977

The curriculum for the chemistry track was developed under
the administration of Dr. Ronald Servais. It is based on the
Monsanto project which was developed by the Dep:.rtment of Chemical
Engineering. The purpose of the Monsanto project was to move
persons from pure to applied research in chemistry, a change very
similar to moving persons from chemistry to chemical engineering.

A major adjustmént in the curriculum was made in the mathe-
matics area when it was discovered that those persons entering the
chemistry track were not sufficiently trained in mathematics. The
first course in mathematics will be more basic than originally
planned. This will not hamper the sequence of courses since math
applications will not come until later.

The curritulum has been structured to meet the special needs
of the group. Several of the courses (499 courses) are tailored
for the individual. The method of instruction is to be fairly

traditional, the courses being sequential in nature.
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Evaluation Report #6

Interview with Dr. Bernhard Schmidt

January 12, 1977

The curriculum for the electrical track was developed by
Dr. Bernhard Schmidt. Unlike the curriculum for the chemistry
track, the electrical has been tailored specifically for the
project, and for the women coming into this particular track.

Most students accepted for this track are quite advanced in mathe-
matics and in some instances will be able to test out of the first
mathematics course.

This high proficiency in mathematics will be a definite
advantage to the student. Electrical applications and terminology
will be that which needs to be learned.

The courses in the electrical track will be primarily self-
paced. The department in its regular program has been using that
methodology with considerable success. It seemed logical to
apply it here.

An inspection of the material for the courses shows a well
developed course of study and outline of content. The curriculum

seems well planned and ready to implement.
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Evaluation Report #7

This evaluation report is of Phase One of the Fast-Track
program, that period of time from project approval by NSF to the
beginning of the Motivational and Diagnostic Week.

The primary goals of this period of time were:

1. Curriculum Development

2. Recruitment

3. Diagnostic Procedures

The goals of the project for this period of time have been
realized. The curricula for both the chemical and electrical
tracks have been finished, including revisions brought about by
a diagnosis of the backgrounds of the selected participants. The
revisions consisting primarily of adjusting course content to the
mathematics capabilities of the groups.

Recruitment procedures followed those outliined in the project
narrative; mailing of brochures to persons on lists procured from
universities, press releases, and announcements to various organ-
izations. Applicatioa forms were given to persons requesting
them. The final selection of applicants was made through a review
committee consisting of the chairmen of the Chemical Engineering
and the Electrical Engineering Departments and the project director.
Each committee member made individual assessments of the applicants
following a rating plan suggested by the project director. These

ratings were combined and discussed for final selection and approval.




A review of each applicant's backgrounds made some curriculum
adjustment necessary, primarily in the mathematics areas. Additional
emphasis was also to be placed on the Motivational Week in order to
instill confidence which the project director feels is lacking.
Applicants exhibited some reservations and doubts alouat their
abilities to successfully complete the work.

Two other adjustments were made in the project. An assistant
was hired because of the amounts of work during the recruitment
phase. During this period the curriculum was finalized and the
planning and develoément of Phase Two began.

In addition, the project director had to spend considerable
time making Iinancial arrangements for the successful candidates
since most were from outside the immediate locality and would have
limited means of support during their participation in the project.

All goals and objectives of Phase One of the project have

been met.
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EVALUATION REPORT #7
Fast-Track Late Entry Program
for
Women in Engineering

Motivational-Diagnostic Week

January 18-21, 1977

Phase Two of the Fast-Track Late Entry Program began with
the Motivational-Diagnostic Week (January 18-21, 1977). The
purpose of that week was to provide "a series of experiences
designed to provide psychological reinforcement" to the women
entering the program. In the previous evaluation reports it was
noted that the problem of confidence on the part‘of candidates
was of concern to the project staff. The activities of the week
were designed to provide positive motivation to the candidates.

In addition, some diagnostic activities were scheduled to provide
information for final curriculum changes.

The activities of the week are listed on the enclosed pro-
gram,

At the close of the week's activities, each participant was
requested to complete an evaluation form (enclosed). The purpose
of the evaluation was to have the participants rate the various
activities. 1In addition, they were requested to respond negatively
or positively to various concerns expressed orior to program entry

and how they felt about these concerns upon completion of the

week's activities.

Findings

I. Four statements referring to the week in general were
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are shown as follows.

1. The crganization of the
week's activities was:

Mman=1.45
Standard Deviation=.62

2. The objectives of this
week were:

Mean=1.48
Standrd Deviation=.57

3. The work of the panels
and consultants was:

Mean=1.61
Standard Deviation-=. 80

4, Overall, I consider
th’ s week:

Mean=1.45
Standard Deviation=.68

~ Pair, of some benefit
Not much help

=W
!

The findings are as follows.

Mean=1.68
Standard Deviation=.72
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- Excelient, a grat deal of help
Good, helpful and useful

o
=~

Panel Discussion of Women in Eijineering

Excellent
1 2 3 4

Clearly
Evident
1 2 3 4

Excellent
1 2 3 4

Very
Helpful
1 2 3 4

B> W

components of the week by using a scale of »nne to four.

rated by the participants. The statements and resulting ratings

Poor

5 6 7

Vague

5 6 7

Poor

5 6 .7

No

Benefit
5 6 7

I1. Participants were also requested to rate the five major

(Tuesday A.M.)

12
14
1
1




Faculty Panel: Nature of Chemical and Electrical Engineering
(Tuesday A.M.)

1 = 4
Mean=2.07 2 = 18
Standard Deviation=.60 3 = 6
4 = 0

Round Table Discussion with Industry (Tuesday P.M.)

Mean=2.1l1l 1l = 7
Standard Deviation=.79 2 = 11
3 = 10
4 = 0

Career Management Training Program (Wednesday & Thursday)

1 = 22
Mean=1, 32 2= 8
Standard Deviation=, 54 3 = 1

4 = 0
Individual Consultation with Faculty (Friday)

l1 = 13
Mean=.77 2 = 11
Standard Deviation=.77 3 = 6

4 = 0

III. In a third section of the questionnaire a number of
statements were presented for response by the participants.
(These statements were *the results of concerns previously ex-
pressed by candidates to the project director.) Each partic-
ipant was asked to respond as they felt prior to the week's

activities and as they felt at the end of the week.
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Would you please consider your thoughts prior to beginning this
week and as you might feel now, concerning the items listed
following. If yvou felt good and had positive feelings use the
letter "P," if it was of some concern or worry use the letter

"N." If not applicable, leave blank.

or thoughts not listed.

Your reaction
BEFORE

o~ —

My relationships with other
women in the program

Financial concerns

Job prospects upon
program completion

My ability to manage school
and out of school responsi-
bilities

My ability to successfully
complete the program

My educational background

Just what does "engineering”
mean

Feel free to add items

Your reaction
NOW

Did I make the right decision

Other:

The responses to these statements follow.

They are divided,

for each statement, into the four possible "BEFORE-NOW" combina=

tions, with "P" signifying "positive" and "N" showing "negative."
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© st crmes e e ——————

STATEMENT BEFORE-NOY RESPONSES*

i N—- P P—N N_5 N P3P

5 s n
2. 4 16 8
3. 12 14
4. 7 5 18
5. 10 1 3 le
6. 6 2 7 13
7. 10 7 8
8. i3 1 13

*One questionna e could not be tabulated.
Not all parts ts responded to each stataoment.

In additiou, two statements were written in, both appearing
in the N->P category. One spoke tn thke organization of the

Fast-Track Program and the other to housing concerns.

IV. PFinally, all participants were invited to submit comments

on the activities of the week as well as comments or suggastions
for the good of the entire Fast-Track Program. The response was

excellent. All are included as written.
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COMMENTS BY PARTICIPANTS

The session with the career management training women were
excellent. It helped women to realize their conditioned negative
responses. It helped women in the program to realize the hesita-
tions, concerns, etc. they had, other women also had.

My reactions to the carcer management workstop was a + neutral
for I'd already been t0 similar workshops, feminist C.R. groups
and read anything I could get my hands on. The question is
putting it into practice in real life situations. They should
have stressed that it won't come overnite and one really needs
years of practice. I'm also skeptical of the requirement that
the focus group should meet once a week and doubt that tnis will
last very long.

Everything happened a little too fast and at a bad time of year.
I had a lot of trouble making contact at the university.

I felt absolutely positive feelings about activities heid every
day except Thursday. Wednesday nite I went home’ feeling great
about ideas learned at the career management program but Thurs-
day left me feeling depressed and disgusted. I think it was
mainly due to the following reasons:

1) The panelists assumed that none of us had ever attempted
to better ourselves. Or worse yet, that we had never
even thought of it.

2) The workshop dealt with all positive aspects. I thought
we could all use some help in dealing with how to handle
negative situations.

I only had these feelings after Wednesday's sessions. A program
cannct be geared to suit every individual 100%. I realize now
that I should have helped other individuals get more out of the
program in those areas that I didn't feel suited me.

I never expected the orientation week to be so helpful in ad-
justing to the prog ram.

The week's activities gave me a much more positive attitude
toward the year ahead. I had been thinking of the year only as
a means to achieve an end. Now I feel that the year might be
enjoyable as well as successful. I think Carol and Nancy did
an excellent job of preparing the program.

I felt that this first week was necessary Zor motivation for
the group as a whole. Before the week, I thought it would be
lectures and forms. Much to my delight this was not the case
and I am really exc tced about the year to come.

Meeting with the panel of women engineers was fantastic, and
Adele and Bev's program reinforced the very positive feelings
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10.

17.

18.

I began to have. An excellent beginning!

During this week I learned a lot abcut the field I am entering
and the purpose of doing this course.

Suggest.ons for the good of the program:

1) "1If another program of this type is planned, it should hegin
in the fall rather than in January;

2) Housing assignments should be rade earlier and women who
share houses should be given each other's names in order
to avoid bringing many of the same household items;

3) A list of some places for socializing with other UD students
might be appreciated.

I think this week was fantastic. It was so organized and obvi-
ously well-planned. I would have felt 30 lost and nervous in
my classes if I had not had this week to get to know the other
girls and to realize that everyone is feeling nervous and in-
secure. I feel so much more confident and comfortable having
been able to participate in all the activities of the past week.
I really appreciate the time and effort it took to put it all
together.

This week's activities have been invaluable to me in preparing

for the year ahead. It has dealt with the specific concerns and
doubts botheting me, therefore preparing me better to concentrate
on coursework. Especially helpful was the forming of focus groups
for support in the future.

I don't think I'm capable of evaliating now. After seven weeks
I'll know how helpful the past week has been.

The whole jdea is fantastic and I appreciate all of the work
that has gone into it. The turning point for me in deciding the
program and chemical engineering was for me was Do:~thy Bowers.
I felt she added an awful lot to the program and any £future
programs of this sort should, if possible, involve her.

This week has been very postitve and motivational. I feel much
more confident of myself and more optimistic toward the engineer-
ing career field. 1If we had not had this week, I feel that many
of us would have had psychological problems in this program.
Thanks for having this insight for this motivational week. It
was great. You did a good job.

After getting into the program a little, I would like to have
a women engineers panel again because now I have a better idea of
what to look for in their talks.

The week went fast. I would have liked more interaction with
the other women.

I would like another workshop with Bev and Adele later in the

year to keep the concepts of support groups that they taught clear
and functioning. Hearing from the women panzlists was vexy helpful
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19.

20.

21.

22.

to me. orothy Bowers was tremendous and although I learned a lot
from the woman from Monsanto I was very uncomfortable with her
attitude toward women. I am excited about working with a group

of women who are so sharp and interesting.

I am more enthusiastic about the program than I was before the
move. The people, both staff and colleagues, have inpressed me
with their friendliness and concern.

The career management training was absolutely great. I think
more emphasis meeds to be placed on working together. I still
feel a reluctance with some of working togethe:r in problem
sessions.

Career Management Training Program was a good idea so we work
together instead of compete.

I was more worried this week about housing and transportation

than about self-image and goal setting. I still don't have a
clear-cut image of what the functional reality of being an engineer
would be like, although one of the compiny interviewers did bring
in a board with a micreprocessor on it and some of the accompanying
diagrams. The representative from Teachology Incorporated was
enthusiastic about his work. The interviews with the company
representatives led me to believe that there were at least some
1nter°st1ng jobs, but they left me wondering about the engineer's
place in the business hierarchy. The technician/management

schism has me particularly worried. I would only want to work for
a company where my job was treated with dignity and respect. I
would not want to be where engineers were considered a bought
commodity. In discussing managerial skills and engineering skills
one of the representatives said, "I can buy engineers, I can not
buy managers." I would also have liked to see the possibilities

of independent contract work discussed.

I feel that this week will serve as a very positive force in the
success of the program. It gave me a chance to become adjusted
to this new environment and to new people in a very relaxed and
enjoyable manner. This would have been very different if I had
come here and begun classes right away. It is now Friday morning
January 21, 1977 at 6:30 a.m. and I am on an enormous high. I
have just completed a 10-hour workshop given by two fantastic
social engineers from Los Angeles--Beverly Kaye and Adele M.
Scheele~- and I feel like the world is mine to conquer; that my
possibilities are almost limitless and I can create a lifestyle
that will give enormous satisfaction and recognition. T lost
three pounds this week without even trying. I didn't need food
to calm my nerves. For instance, one day for lunch I dipped
elegantly from a bowl of strawberry frozen yogurt instead of my
usual habit of grabbing a greasy hamburger and a hunk of chocolate
layer cake. I was on a hlgh of ideas--experiencing, doing,
meeting new people, enjoying, enjoying--thinking positive, being
positive--getting to know me.

138




Thank you Beverly; thank you Adele; an infinite number of thank
yous to that wonderful, amazing dynamo, Dr. Carol Shaw and to a
beautiful, together, interesting Nancy Cook Cherrv. I am thank-
ful for people like you in my resource network. You will be in-
valuable to me in the future. Whenever things get rough and I
become discouraged, images of you will flash into my mind, remind-
ing me of the promises I made myself and the fact vou guys thought
I could, so I can.

Conclusions

On the whole, the results of the questionnaire show positive
responses. The organization of the activities was rated high,

the objectives were clear, the consultants well received and,

above all, the participants felt the week to be helpful.

Of the five segments of the week's program, tpe Career
Management was rated highest. Comments by the individuals bear
this out. Respondents were somewhat lukewarm toward the In-
dustry Round Table. One comment made on this indicated a desire
to do this later when they had been in the program. It was
felt they would know better then what to listen for and the
kinds of questions to ask. The individual consultations on the
final day received positive response, showing again the need of
the varticipants to have individual contact as a means of
motivation.

The activities of the workshop did much to move the attitudes
of the individuals from the negative to the positive as evidenced
by the tabulations in Table I. Nevertheless, close attention
must be paid to those areas where negative attitudes and concerns
still exist. Foremost of these are "financial concerns." Manag-

ing school and home responsibili“ies, success in the program and

background are still concerns of a few.




Evaluator Comments: It is suggested that a note be placed in each

student's file noting the area(s) of concern. Periodic checks
with the student might be of help. It is also suggested that the
latter part of the questionnaire be administered again after
the second term to assess chatqes'that .have come about.

It is further suggested that the written comments be reviewed
by the project director for ideas or suggestions that might be

incorporated for the good of the program.
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January 27, 1977 6:77




ADDENDUM

STUDENT CONCERNS

FAST-TRACK PROGRAM

STUDENT CONCERNS

#1 Financial

#2 | Financial, Educational background
#3 Financial

#h Finaancial, Educational background
#5 Financial, Meaning of "ergineering"
#6 Finaﬁcial, Meaning of "engineering®
#7 Financial, Educational background
#8 Financial, Meaning of "engineering"”
#9 Financial, Educational background
#10 Financial, Managing of school and

out-of-school responsibilities;
Educational background; Ability to
complete the program

#11 Managing school and out-of-school
responsibilities

#12 Financial

#13 Financial, Meaning of "engineering"

#1h Meaning of "engineering"

#15 Financial, Educational background

#16 Financial

#17 Meaning of "engineering"

#18 Ability to manage school and out-

of-school activities; Ability to
complete program; Educational back-
ground; Meaning of "engineering";
Did I make the right decision




CONCERNS

STUDENT
#19 Financial, Educational backgrcund
#20 Managing school and out-of-school
responsibilities
#21 Meaning of "engineering"
#22 Financial; Managing school and
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out—-of-school responsibilities;
Educational background; Ability
to complete program



FAST TRACK PROGRAM EVALUATION REPORT

As an adjunct to the regular program of course work, an
occasional session is held for mast-Track students, a session
designed to meet a more specific need as requested by the student(s).
Two such meetings have taken place

March 22, 1977 Study Skills and Testing,

April 18, 1277 Ways Out of Depression.

A brief questionnaire was handed out at the second session
for an evaluation of both sessions. Only twelve returns were
received. Only half evaluated the first session, all evaluated
the second session.

The tabulation of the data is shown following.

Testing

Very Useful 7 6 5 4 3 2 1 Not Useful

Chem. E. 1 2

Elec. E. . 1 1 2

- Study Skills

Very Useful 7 6 5 4 3 2 1 Not Useful

Chem. E. 1 1 1
Elec. E. i 1 1 1
143
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Ways Cut of Depression

Very Useful 7 6 5 4 3 2 1l Not Useful

Chem. E. 2 2

Elec. E. 1 3 1 2 1

Because of the small number of respondents, no attempt has
been made to do anything other than display the data for Testing and

Study Skills. Since all respondents ainswered Ways Out of Depression,

a Mean was computed.

Track Mean SD
Chem. E. 4,50 .58
Elec. E. 5.12 1.36
Total 4,92 1.16

A general observation would be that the sessions attract the
Electrical Track students more and that they find them more useful.
Perhaps the sessions have meaning only to a few students and others
either do not attend or tend to rate them lower because of dis-

interest.

bk
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EVALUATION REPORT

FAST TRACK II
MOTIVATIONAL DIAGNOSTIC WEEK

JANUARY 8-12, 1979

Phase II of the Fast Track II Program began with the Motivational Diag-
nostic Week, January 8-12, 1979. The broad goal of this week was to provide
@ series of experiences, both motivational and diagnostic, which would give
the participants a positive reinforcement to their decisions to enter the
program. A copy of the program is enclosed.

At the end of the week, each participant was given an evaluation form
and asked to rate the activities in which she had participated. In addition,
each participant was also asked to respond to various concerns expressed prior

to program entry and which had also been present during Fast Track !.

Findings
I. Four statements pertaining to the general organization and operation
of the week were presented for the respondents to rate. The statements with

the mean rating and standard deviation are shown following:

1. The organization of the Excellent Poor
week's activities was: 1 2 3 4 5 6 7
Mean = 1.74
Standard deviation = ,73

2. The objectives of Clearly
the week were: Evident Vague

1 2 3 4 5 6 17
Mean = 1.84
Standard deviation = .89

3. The wcrk of the panels cxcellent Poor

and consultants was: 1 2 3 &4 5 6 7

Mean = 1.79
Standard deviation = .65
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4, Overall, I consider this Very : No
week: Helpful Benefit
1 2 3 4 5 6 7
Mean = 1.59

Standard deviation = .75
IT. Respondents were also asked to rate the various sessions of the week

using the following scale:

Excellent, a great deal of help
Good, helpful and useful

Fair, of some benefit

Not much help

HWwn ~
t v

Industiry fanel: Employment opportunities; Needed skills; Carcer paths
of successful women. (Monday A.M.)

Electrical Chemical
1= 4 4
2 = g N Mean = 1,94
3 = 4 2 Stindard deviation = .65
4 =
NA = 4 1
Dayton Tour (Monday P.M.)
Electrical Chemical
1 = 1 1 .
2 = 0 5 Mean = 2.93
3= 8 5 Standard deviation = .87
4 = 5 2
NA = 7 5

Faculty Panel: What Do Chemical and Electrical Engineers Do? (Tuesday A.M.)

Electrical Chemical
1= 6 3
2 = 6 G Mean = 2.2
3= 7 6 Standard deviation = ,86.
4 = 2 0
NA = - -
Individual Consultations with Faculty (Tuesday & Friday P.M.)
Electrical Chemical
1= 1 4
2 = 9 6 Mean = 2.38
3= 3 4 Standard deviation = ,94
4 = ] 4
A= 7 -

—
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Professional Development Horkshop (Wewnesday & Thursday)

Electrical Chemical
1 = 17 16
2 = 3 2 Mean = 1.18
3 = 1 - Standard deviation =
4 = - -
NA: - -
Fast Track I Panel (Friday A.M.)
Electrical Chemical
1 = 15 15
2 = 5 3 Mean = 1.28
3 = Standard deviaticn =
4 =
NA = 1 -

ITI. Responses to the statements in this section were tabulated according
to the four possible combinations. The letter "P" signifies a positive feeling,
the letter "N" signifies a negative feeling and the arrow (== ) shows the
direction of the feeling, the first letter (N or P) being the way respopdents
felt before they arrived and the secnnd letter indicating the feeling at the
end of the Motivational Diagnostic Meek.

N—P P—>i N->N PP

1. My relationship with other women in the

program 25 - - - N
2. Financial concerns 2 1 14 15
3. Job prospects upon program completicn 12 - 1 2%
4., My ability to manage school and out of

school responsibilities N 1 7 17
5. My ability to successfully complete

the program 13 - 2 24
6. My educational background 8 - - 28
7. Just what does "engineering" mean 12 - 4 18
8. Did I make the right decision 19 - 2 18
9. Family and/or spouse support - 1 . ] 33
10. " Employer advice or support ) 3 - 4 14
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IV. On the pages following the conclusions are the comments offered by

the participants.

Conclusions
The findings of the survey indicate positive reaction to the activities
of the Motivational Diagnostic Week. The mean responses to the organization
and operation of the week ranged from 1.84 to 1.59 indicating that participants
thought the week was well planned and executed.
When nsked to rate the various sessions on a scale ¢f 1 {excellent) to
4 (not much help), those sessions indicated as being most helpful were:
1. Professional Development Workshop (Mean 1.18)
2. Fast Track I Panel (Mean 1.28).
3. Industry Panel (Mean 1.94)
That which was least helpful was the Dayton Tour (Mean 2.93)
A review of the data presented in Section III shows that with one excep-
tion, the participants for the most part are positively oriented. The
largest numbers of negative feelings were reversed by the end of the wegk and
few negative feelings or concerns remained.
The exception to this is in the area of finance. Although 17 of the 32
respondents did not consider finance a problem by the end of the week, this is

still a concern for the other 15 percons.

Herman Torge
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COMMENTS BY PARTICIPANTS

As a whole, Motivational Week provided a great transition period between
my old 1ife and beginning studies.

The activities this week went well. Wednesday and Thursday were high
spots for me as I began to feel at ease and accepted. Manyv of my
academic concerns are no longer a problem for me. Finances may be al-
though there will be nothing the University of Dayton or the Fast-Track
p?ggram could do. On the whole, the motivational week was well worth the
effort.

The industry panel probably would have been excellent had there been more
panelists; this, of course, was not the fault of anycne.

If a Job Fair is not scheduled for our group, I think it should be given
some though since it sounds 1ike an excellent opportunity for all concerned.

Thanks for an interesting week!
3. My major concerns dealt with my abilities in handling the program knowing

my weak areas. Most of these fears have been eliminated and I'm getting
very excited about the prospect of starting and completing the program.

1 have greatly appreciated the Motivational VWeek activities. 1 already

feel -close to many other women in the program. This has certa1n1y reduced
the trauma of moving to Dayton and being so far away from mv famiiy and
friends. My ree11ngs now are very positive and I can't wait to get started!
Thanks!

4. 1 think the whole week was very well done.

5. Dr. Scheele, bravoi

6. I liked the feeling of welcome from everyone.

7. Dr. Scheele was fantastic! Would it be possible for her to visit us again
before our program is over? I'm sure we could all use the reinforcement.

8. I understand that our group events (especially social events) were designed
to help us get to know one another-and that was ertremely successful-but,
1 hope, that husbands will be invited to future social events. My husband
will work almost as hard as I will this year-he has a stake in me-including
him in activities might encourage his support.

I'm not terribly excited about our "mandatory" support groups-I prefer to

choose my own friends. I have been extremely impressed with the people

here-both staff and Fast Trackers - and how supportive and friendly they are.
9. The industry panel could have been more complete.

The greatest value of Tues. A.M. Faculty input was gettjng to "meet" them.

‘Wed. & Thurs. facilitated our group interactions-of very great value!
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10.

11.

12.

13.

14,

15.

I wish I'd had just & 1ittle more spare time to house-hunt, arrange
living-conditions. I am still worried a jot about finding work so I
can support myself through the program. I really co appreciate the
kindness and thoughtfulness of having the temporary housing available
in Alumni Hall.

ngqr concern: Development of career and family simultaneously: Timing,
hiring of help, maternity leaves, child raising.

Excellent week... well-planned and with excellent participants. A few
few more 5-10 minute breaks would be helpful for those of us who have
trouble sitting for several hours.

If at all possible, applications and acceptances should occur earlier.
It is very difficult to leave job and home in just one month.

I think my reactions to the first week's activities would have been more
enthusiastic if:

a. The first day had not been so long. Tuesday or Wednesday would
have been a better day for the dinner trip.

b. I were personally more responsive to workshops.

c. I had not been surprised to discover that I needed extra require-
ments for my BSEE. My acceptance letter led me to believe I
would receive notice by mail prior to this week if I needed
additional courses.

But I stiil have an overail positive feeling about the program. And
even though the separate aspects of the first week did not rate highly
on my sheet, the week as a whole ranked high only if it accelerated the
"getting to knov: you" process.

I was disappointed that I was not able to attend Monday's lectures, as

I heard so many good things about the introduction and it would have

been helpful to more clearly understand the Motivational Veek objectives
as then stated. The most useful portion of the program was the achievement
5¥ a cohesive, supportive group of women through the group activities

such as those directed by Adele. The Fast Track I panel tended to more
clearly answar the question posed on Tuesday to the faculty of what the
Chem. ard Elec. Engineers do. --You might want to use the faculty in

a different manner in Fast Track III...maybe to allay some of the fears
the women have about the curricula or to reinforce the idea that we will
be qualified engineers when we complete this course. The consultations
with the faculty are a good idea-but might be of more use to us after
classes have started-although I realize that a few weeks into the semester
thece people will be very busy and may not have as much time to assist

us with problems arising later in the year.

When finding that it was necessary to complete 6 hours of philosophy to
receive my BSEE degree, I wanted to know the cptions arcund this probiem...
I did not find my answers within the department and, determined to find

out "the score", I looked elsewhere. Though I like to work within my
department, I also believe clear answers shouid be given rather than to be
told not to worry about the situation. Maybe during Fast Track III these
requirements of Philosophy and Physicai .Chemistry could be known a semester
ahead of time so that, not only could the requirements be taken care of,
but, more importantly, the women might have a taste of classroom life
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earlier and a more gradual transfer from the working world to the classroom
realm might be made (I realize that due to the late dates that you might
receive funding, etc., you may ‘not be able to notify your new students

so far in advance).

Overall, this introductory program has been most helpful in meeting

and developing friendships with the other Fast Track students; in allaying
my fears as to the course of study; to myself as a . oduct of the Fast
Track program, and as to what will be expected of me in post-Fast Track
vocations; and in iearning to be comfortable in Dayton (away from the
familiar).

I can see that an extreme amount of fore-thought has been put into this
program...For your concern about our psychological growth as well as our

professional and educational growth, I thank you and am extremely
grateful.
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SECTION 11

OVERALL EVALUATION - FAST TRACK I, Herman Torge, Ph.D.

Introduction

Evaluation activities for the Fast Track Program were conducted
by an external evaluator. Each evaluation activity upon its com-
pletion was reported to the project director as soon as possible
for review and use. Only sev2aral terminal evaluations were not

handled in this manner. Thus the repofts in this chapter tend

to be abbreviated from the original -ones given to the project

!
director.

It should be noted ﬁhft the evaluator, the Office of Educa-
tional Services, was not involved in‘the original evaluation as
presented in the proposal, but coming on the scene later, at
which time negotiations were carried out and the evaluation
design developed. This design was carried through with some changes
and consisted of the segments presented following this brief intro-

duction.

Planning, Recruiting, Selection

During tﬁe f%rst months of the project, from late summer to
early January, the project carried out the necessary tasks ¢’
planning (both curriculum development and administrative planning),
recruiting and final selection. The evaluation of this part of
project consisted of selected observations of staff meetings and

discussions with the project director and department chairmen.




Findings

Curriculum planning and development was extensive. Lless so

for the chemical track which had the édvantage of previous trial
through the Monsanto project. For the electrical track, since

the curriculum had to be restructured, the courses were designed
toward a self-paced methodology. Later adjustments were neceﬁsany
because of the unforeseen high math proficiency of the electrical
students and the less than expected math capability of the chemical
. stgdents.

The recruitmert of potentiai participants was carried-on through
the mailing of brochures to persons on lists provided by universities.
Press releases and announcements to various organizations and their
publications were also used.

The selection process consisted of independent reviews of appli-
cants' files by the project director, the debartment chairmen and the
mathematics instructor. After the indepgndent rankings were tabu-
lated, each applicant was discussed and final selaction made.

Conclusions

The objectives set for this segment of the project were met.
Several adjustments were made to accommodate unforeseen circumstances.
The quota of students was not filled because of lack of qualifica-
tions. Because of the math backgrounds curriculum adjustments
were made. The unanticipated work load of the project brought
about the decisien for an assistant to the pruject director. The
short time spar of this part of the project brought on last

minute applications and selection.
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The successful candidates for participation met all or most
of the criteria for selection. .They were college graduates with
majors in math, chemistry or physics. They ranged from recent
graduates to nearly fifteen years back. They were either unemployed,
underemployed, unable to expand their horizons or simply dissatisfied
with their jobs. In age they ranged from under thirt' to mid-forties
and from single to married with grown children.

Motivational Diagnostic Week

This wegk, prior to the beginning of academic classes, was de-
signed to help the women "reinforce their feeling that théy can
'make it' and thét they belong in the field of engineering.” In

addition to this, they were also given the opportunity to take a
'math placemeﬁt test. The activities included contact with women
engineers, contact with faculty, contact with industry representa-
tives and an extensive workshop on career management.
Evaluation activities consisted of limited observations and
a survey questionnaire completed by the program participants at
the end of the week.
Findings |
Participants rated the week to be an excellent experience,
well organized and helpful. 0On a seven point scale from excellent
(1) to poor (7) the following were the averages on the general

context of the week.

a. Organization Mean 1.45
b. Ciarity of objectives Mean 1.48
c. Panel and consultants Mean 1.61
d. Overall rating Mean 1.45
15
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The components of *he week's activities were for the most part
rated as being quite helpful. Using the scale points of "excellent,
good, fair or none" the respondents provided for the following data:

a. Panel of Women in Engineering: Excellent 12
Good 14
Fair 1
Poor 1

b. The Nature of Engineering: Excellent
Good
Fair
Poor

——t

o c. Industry Roundtable: Excellent
: Gouod
Fair
Poor

—t e

) N
o —Ww O — 0N CSO—~ O CHOO M

d. Career Management: Excellent
Good
Fair
Poor

e. Faculty Consultations: Excellent
Good
Fair
Poor

aoned ol

A number of concerns had been voiced by the women to the project
director prior to the beginning of the program. These were presented
in brief statements to which respondents were asked to indicate their
feeling prior- to the Motivational Week and at the end. Considerable
change took place as the data following show. The concerrdof the
participants were alsoc incorporated int6 a survey instrument admin-

istered several times throughout the year.
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TABLE 10 .

ATTITUDES ON SELECTED ITEMS BEFORE
AND AFTER THE MOTIVATIOMAL WEEX

Before After
Concern Negative | Positive]| Negative | Positive
1. Peer relationships 15 N 0 26
2. Financial concerns 20 8 16 12
3. Post-program job
prospects 12 14 0 26
-4, Managing school and ,
home responsibilities 12 18 5 25
5. Ability to cémp]ete )
program 13 17 4 26
.6.. Personal educational
background 13 15 9 19
7. Meaning of engineering 17 8 7 18
8. Decision to enter
program 14 13 1 26

Conclusions

The data presented above show the Motivational Diagnostic Week
to be of cons{derable importance to the project and to the persons
in it.” It was well organized and presented experiences which had
meaning to the participants. Of the various segments of the wezk
the Industry Roundtables were the weakest, due perhaps to the lack
of understanding of engineering by the women. The Career Management
segment rated very high. Written comments indicated, that program
participants were extremely generous in their praise of these con-

sultants.
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Although some negative concerns still existed at the end of
the week considerable change took place. These concerns, while
they improved somewhat, remained throughout the year.

Individual and Group Assistance

In order to assist the women toward the successful completion
of the program, numerous sources ‘f help were available both on
an individual and group basis. Cnly <~lected activities were

evaluated. A partial 1ist of services included:

@. Focus Groups
b. Problem Solving Sessions
c. Seminars on Selected Topics
d. Counseling and Psychological Services
e. Finding Part-time Employment
f. Visiting Engineers
g. Career Education
Findings

The Focus Groups were formed as a result and requirement of the

Career Management activities during the Motivational Week. Small
groups of four to five persons were organized. They were to meet
regularly to discuss common conerns (preferably non-academic) and
to provide positive motivation through peer reinforcement. A
survey conducted six weeks into the project found that:

a. the g}oup did not meet regularly; some not at all

b. attendance was erratic;

c. eleven persons had never attended.
The reasons given showed that persons within some of the group lacked

¢ gommon ground (uxcept the ‘cademic program), that most discussions

centered around classwork, and that the women felt they had enough

to do and were too busy to meet with a group that they felt had

Timited usefulness.




P

The Problein Solving Sessions were available during the day for

academic assistance to those who wanted it. A survey taken after

four weeks showed that cix people had not taken advantage of this
ass:stance. These people indicated they felt no need for help and were
doing well without it. Those who took part indicated the sessions

were helpful and that they received the individual attention they
needed. Most of the work in the sessions focused on the chemical
track, thus several electrical persons indicated the need for help.
Later interviews with students indicated satisfaction with the first
tutor (female) in the Problem Sessions but dissatisfaction with the
second tutor (maie), citing lack of cooperation and empathy.

Two Sessions were offered, one on "Study Skills and Testing,"

and the other entitled "Ways Out of Depression". A brief survey
brought in only seven yeturns for the first session and twelve
returns for the second. On a seven point scale from "Not Useful® (1)

to "Veny'Usefu]" (7) the following average rating was calculated.

Study Skills Mean 4.0
Testing Mean 3.7
Ways Qut of Depression Mean 4.9

Assistance ig_Finding Part-Time Employment was an unanticipated
task for the project director. Because of the lack of financial
stipends it became necessary for some persons to find work in
order to stay in the program.

A Career Education course was developed and offered during
the second half of the project year. This is covered in Chapter

Three uf this report.
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Conclusions

That the Problem Sessions were of value and an important part
of the program is evident by the data. Many took part, those who
did not felt no need.

The rather quick demise of the Focus Groups would lead one
to question their usefulness. The incongruence between the en-
thusiasm of the Career Management Workshop and the lack of it
for the Focus Group would seem to indicate a need to examine
critically this segment-of the program.
| The other sessions were initiated because of a perceived
%eed by the project personnel. Attendance was limited and
participant evaluation of their usefulness was lukewarm.

Attifudinal Survey

Introduction

Three times during the project, April, June and December,
an extensive questionnaire was given to the participants. Its
purpose was two-fold. First it yequested information of the
participants about their activities, liow they perceived them-
selves to be progressing and other factual information. Second
it requested infofmation on a number oflfactors that might have
an effect on their program participation. The latter was a re-
sult of items so indicated in the Motivational Week questionnaire
and were included in each questionnaire for the purpose of
following any change made.

Findings

Encouragement to be a part of the Fast Track Program came
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from a ;ariety of sources. Of the twelve married persons, all
received positive to very pusitive support from their spouses.
Those who had jobs, and whose employers were aware of the in-
tent tc enter the program, received support from their employers
(8 out of 10). For those who were unemployed there was the
incentive of a possible job after completing the program. For
those who were empioyed, present job satisfaction was relatively
low and opportunities limited.

At the beginning of the program most participants worked
ﬁard because of the combined academic load of math and the
engineering courées and because of the stress of a new exper-

ience in a different field. In Figure 4.1 is {llustrated an

.approximate distribution of the waking hours of the "typical"

Fast Track student. This information was gathered in April.

It is possible that as the year went on the distribution varied

somewhat. Typically the student spent about one-third the time

in Fast Track activity, plus an additional ten percent in work.

Those who did not work most often spent additional time studying
or taking an extra class.

Actual comparisons were mede on a number of factors which
could assist or hinder a person's progress in the program.
Though the data was gathered three times, only the first and
final are'reported in the following figures for the chemical
and electrical tracks.

Figure 4.2 shows that —ne primary concerns for the parti-

cipants were in the area of finances child care and family
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Figure

4.1,

TIME DISTRIBUTION: FAST TRACK STUDENTS

Family, .
Org. Activities
Misc.

56%

Class time

Ra
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problems. Finances and family problems did improve during the year.
Two items moved downward during.the yecar, spouse support and staff
relations. The profiles of the individual tracks are quite alike
except for the "re-entry into college" category. Here the chemical
people had a muc less nositive attitude than did the electrical
people. ' ’ '

On the final questionnaire there were cther questions which
gave an indication of change. Of the 26 persons surveyed, 18
lindicated confidence in their ability to function as engineers,

17 electrical and 7 chemical. On an eleven point scale (10=all,
O=none) progressltoward their own personal goals was rated at
7.35 (electrical 7.24 and chemical 7.56). The preference for the
solution of problems was somewhat divided. The data show

. - = - Electrical Chemical
a. Best solution, shortest time 4 6

b. Detailed solution, regardless
. of time 10 2
c. would rather work with people 3 1

the greater proportion of chemical track persons to be oriented
to the best solution given a restricted amount of time; the elec-
tricals seem tn be more prone to choose great detail.

Finally when asked to indicate their perception of the entire
year from 0 (very negative) to 10 (very positive) the group mean
was 6.73 (electrical 7.12, chemical 6.00).

Conclusions

Of greatest concern through the year was the problem of finance,

followed by child care and family concerns. Alt..ough improving

through the year they continued to be of concern. Spouse support

was quite high to begin with but fell as the year prcgressed.
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Staff relations began high (7.75) but lost ground toward the end of the
project (6.23). This was due primarily to the low rating given by the chemical

students on the final survey.

Chemical Electrical
a. Interaction with Project Director 5.22 5.47
b. Interaction with Teachers 5.66 7.88

In addition, a comparison was made of those women who were married
or divorced and those who were not married to determine ir those factors
relating to stress were different for these two groups. The following are

the resvlts for the two groups.

Married Not Married "Total
" (N=16) (N=14) .
X SD X SD . X - 8D
16. Stress Fac:or
a. Financial ne
Concerns 4,19 2.07 3.86 0.86: .- 4,03 1.61
b. Study Habits 5.94 2.54 5.80 1.90 5.83 2.25
c. Personal
Academic
Ability 6.25 2.67 7.43 2.10 6.80 2.45
d. Collegea
Re-entry 5.3 2,27 £6.93 2.43 /£.08 2.45
e. Spouse
Support 8.62 2.18 N.A.
£. Juture Job
Frospects 8.12 2.25 8.79 1.85 8.43 2.06
G. Child Care 3.90 1.37 N.a.
h. Peer .
Relations 7.46 2.18 7.31 2.18 7.36 2.11
i. Family
Concerns 4,067 1.27 4,14 1.86 4,09 1,45
j. Interactiors
w/Staff 7.06 2.01 7.93 1.59 7.75 1.51
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A review of the Adta shows that the same concerns present themselves,
finance, child care and family. The only difference being that of child
care which is a concern only of the married.

The differences between the two tracks (chemical and electricsl) and
also hetween the two groups (married and not married) for each of the stress
factors are of significance only in two areas. (1) The electrical group
felt significantly more positive (.05 level) about their reentry into the
college scene. (2) Spouse support was more positive for the chemical group
(.05 level). Both chemical and electrical groups, however, indicated pcsi-
tive spouse support.

Future job prospects proved to be the most positive overall factor.
These data also show how similar the two tracks were in reporting positive
and stress factors, but in general the electricals indicated a higher level
of support on more factors than did the chemical group. This was also
noted in the final evaluation. In the graph
representing single and married students, the single students reported job
prospects, peer relations and staff relations as more positive while
married students reported spouse support, Job prospects and peer relations
as more positive. There is also a difference in perceived academic ability
despite the difference in methodologies used. The married women felt a
little less positive about their ability. However, we also need to examine

whether or not this difference was due to age.

Interviews

One of the evaluation activities included as a part of the
Fast-Track Project was an interview with each of the progfam
participants. These interviews were conducted during the period

of June 1 to June 9, 1977, at the mid-point of the program.
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Each interview as allocated a period of 30 minutes which

jncluded a brief introduction of the interviewer, the reason
for the interview and the assurance of confidentiality in order
to obtain.free and open conversation. This was followed by
questions concerning the subject's college background and pre-
vious work, primarily to establish rapport ard to break down
the somewﬁat forma] atmosphere which generally is present at
the beginning of an interview. The following reasons were
given for conducting the interviews.

1. They were indicated in the M3F proposal.

2. The data gathered could be used for change in the
second half of the project.

3. In the event the project were repeated, the strong
points would be emphasized and the weaknesses corrected.
The primary data source for this information would ke
the project participant.
Subjects were asked to respond to seven questions prepared by

the interviewer with the help of the project director and her.

assistint. 'At the close of the interview a period of time was
given to free comments by the subject about any phase of the
project.
Each person was asked to respond to the following.
1; What is your general overall impression of the project
to date? Include administration, pre-entry problems,

moving, housing, counseling, etc.

2. Are you satisfied with your personal progress to date?
1f "no," in what area and why.

3. Do you have any comments on the administration of the

project. Have you had contact with the directors?
If yes, were you satisfied with you contact?
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4. Do you have any comments concerning those stait mem-
bers who have been in charge of the courses which you
have had to date, perceived competency, cooperation,

ompathy, etc.?

5. Have you any eomments or criticisms concerning the
surveys, questionnaires or interviews which have been
a part of the evaluation activities? Do they take
too much time? Are they clear and relatively simple?
Do they seem meaningful?

6. Prior to entering the program how did you feel about
what you were then doing? Had you thought about
engineering as an alternative? Would you have moved
jnto engineering without the benefit of the program?
After nearly six months in this program do you view
yourself more as an engineer than previously?

7. Given the diverse backyrounds of the various individuals
in the program, do you have any. comments on efforts or
lack of effort to mold the group into a more homo-
geneous body both socially and/or academically?

8. Feel free to ask or comment on any topic concerning
t.e project which has not been discussed.

Of the 28 women in the project, 2 total of 25 were interviewed,
sixteen electrical and nine chemical. Three did not regort.
Findings |

1. There was almsst total agreement on the efficienc, of
the general administration and organization of the project. Most
conmented that the sci.2dule of events from the beginning of the
Motivation Week through the present had been carefully planned.
With respect to curriculum preparztion, although the electrical
and chemical courses were taught using different methodologies,
both were thought to be extremely well developed.

While there were numerous negative comments on varied items,

the interviewer felt that only one person was dissatisfied at

ba.ng in the project. Seve 'al were Tukewarm but all others.

were quite »leased to be in the pragram.
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The most universal comment by individuals concerning the

project was the unexpected speed with which the material was
precanted and covered. This was overwhelming to most. It
was expected that the work would be difficult but they were
unprepaied for the speed with which course work commenced.
It took considerable time to adjust to this, especially to
bocome a "selective" learner.

Must studénts commented that they worked hard, but the
amount varie' considerably according to the interests and
abitities of each person. Some were taking only the requirad
load, some an extra course, and some were employed part time
besides taking an extra course. A1l appeared to have adjusted

to their own-particular needs.

One common complaint conerned the problem of housing, a
number one priority since many of the subjects had to relocate.
They remarked -that the help they received from University Housing
was less than adequate. Housing problems were eventually solved,
but not without some difficulties that the women felt might have
been avoided. Mecst complained awout being treated as "students”

rather than part of a special program. The lack of awareness by

- the University of the special status of tnese persons contributec

bo some negativism toward the program.

To a lesser degree, some pointed out the need for an orienta-
tion to the program especially in terms ot what engineering is
all about. A number of participan.. admitted thay entered

without any knowledge of the work of engineers or whether they
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would even like it or had the necessarv attributes leading tbward
a successfui engineering career. (Two persons gave themselves
the Kuder Inventory.)

2. Students were genera‘ly satisfied with their progress.
Statements such as "pleased,” "saticfied, but I could do better,"
"as well as expected," were most common. Only in one o two
instances did'respondents comment that their grades were less than
what they had been as undergraduates. A covmon remark was the
fact that after considerable graduate work getting used to the
different grade structure of undergraduate programs was difficult.

Electrical persons commented on their preference for the self-
paced course. Several commented on the one five-week term. Tnings

had moved rapidly enough during the seven-week sessions but the

five-week term was most difficult. It was even suggested using
two weeks of the vacation time in order to stretch out the class
time. .

' Several persons expressed a need for some sort of assurance
that they were learming-that which was needed and would be useful
on the job. Two of these were in touch with practicing engineers
who had aiven them this assurance.

3. Comments about the project director and her assistant were
varied. A1l of the women-were positive in their comments concerning
before or beginming project assistance. The help in finding em-
nloyment was appreciated. On the other -hand, there had been little
contact with the dimecter after the first few weeks of the projects

other than the called meetings becgése there was no-meed.
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I, - The evaluation procedures received i1ittle comment. Most
said they realized that evaluation was a part of any project
ana acceptéd this. Only one peron questioned the anonymity of
the questionnaires since s0 much information was requested.

3. Discussion of participants' backgrounds brought varied
responses. A few had been in degree related work. Several had
been unemployed. Others had been in work related to their training.
Most, however, had been.undereﬁployed or in work unrelated to
their training. As a group they were not happy ir their work
or felt "boxed in® with ittle possibility of upward movement.
In almost every case each person had been looking for something
else or had made serious inquiries for additional work at some
college or university.

Almost without exception there was agreement that without

the help of this project:

a. they wruld not have entered into the field of
enginezring, and/or

b. they would not have been able, financially, to
either go back to school, and/or

c. they would not have made the transition to engineering

because, on a part-time basis, the length of time needed

to complete the work was just too Tong.
Whether or not the participants viewed t .amselves as engineers
was difficult to assess. Some had previous experience with
engineering but most had no previous conception of what en-
gineering was about. The most common answer was “not yvet not I
think I an getting there." Some stated that eariier more practical,

hands-on or laboratory experiences would help affect this mental

change.
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6. Not a great deal of comment was forthcoming on the
question of out-of-class social activities of efforts to have
group activities. host persons Teit they had adjustied and
deve1oped.a program to suit their own needs. Quite a few visited
each weekend tc family and friends. Others brought their families
along.

The few attempts that wer; made to have social activities were
not viewed as successful and wefe generally described ©s dull.
The most successful activities were in physical education organized
by some of the participants. '

It was suggested by some that a valuable help -to the parti-
cipants would be an informational service listing tlaces to go,

things to see, (plays, museums and similar activities) in Dayton.

T. Most of the final comments reiterated the fact that they
were happy to be a part of the program and were grateful for the
help they were receiving.

Foremost, among the comments at this point concerned the self-
generated pressuie to réceive top grades. They were quick to
point out that this> was self imposed and not staff generated, but
they were also at loss as to how it could be eliminated. They felt
it led to panic at test time and real tension among the participants,
especially those in the chemical track. Some thought it might be
due to the fact that most all were used to top grades and could not
reconcile themseivés to being anything but the best. This led at

times to lack of cooperation among some students.
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1t was'suggested, especia’ly in the elctrical track; that an
earlier movement toward laboratory experiences would be helpful in
going from theory to practice. The access to a laboratory for
volunteer barticipation and explanation was suggested. Some felt
their work experience at DESC was not what they were '2d to expect,
that is, engineering related. Beyond the classroom, of greatest
concern was the need to have aaequate financial support.

Conclus .ons -

While there were areas of criticism. about various aspects of
the program, the participants as a group.fe1t positive in their
participation and were happy to be in the program.

There were some spots of tension, frustration and general
unhappiness remaining for individual women in the progra., but
most. were individval in nature. The concerns which centered
on before or beginning project activities can be eliminated if
and when the project is used again.

Curriculum

Introduction

No matter the amount of planning and curriculum development
whicn takes place prior to the actual administration of the pro-
ject, only as the project mov~s through its planned course that
can one actually assess ‘the results-of.the planning. The prior
expefience of the Monsanto project was of great help to the staff
gf the Chemistry Track. The Electrical Track was equally fortunate

in having students which an extremely high proficiency in math.




Fiﬁdings
A surVey of the faculty revealed few cnanges in curriculun
during the course of the project. Those that were made benefitted
the participants and.made the program stronger. CME 305 was ex-
panded from two hours to three hours credit in order to cover
more material. Because of the math proficiency of the students
a course in special problems in engineering electromagnetics was
made available (ELE499). A full discussion of curriculum can be
found in Chapter 11.
Concern cver what engineering 35 and what engineers do initiated
a program of visiting engineers to the campus. Additional concern
over future job prospects led tu the development of the Career

Education course the diseussion of which will be found in Chapter

I11.

For the rest of the courses, any adjustments made were no
different than those generally made when one “eaches a class and
adjusts materials, methods and context to suit the individual
c1§ss. The survey of the faculty is best summed up by the
following quote. "...the classroom situation, materials, texts,
and method of teaching, were virtually the same as for the reg-
ular sequence. Naturally. there were some personal differences,
But the adjustments were no different than theose encountered from
one class to another.”

Conclusions

The curriculum for the program was well planned and developed.

The faculty and directors were also aware of additional need and

made adjustments or additions accordingly.




Academic Performance

Introduction

An assessment of academic acheiveme.v was made during the
program by comparing the Fast Track students with students in
the regular engineering program. With the exception of the
final exam these tests were not specifically constructed for
this purpose but were those which were used as a normal part
of the course. It was felt that because of their motivation
for being in the program the Fast Track students would achieve
higher. Since all groups were taken "as is" with no assumptions
of normality of the population, a non-parametric statistic was
used to test the directional hypothesis. The Mann-Whitney U
Test (Siegel; pp 116-127) because of its flexibility for use

with both small and large groups ahd its power for use with ordinal
data was selected as the statistic where comparisons were made.
Tables 4.2 through 4.6 show common examinations given to
the indicated groups but which were taught in separate courses.
In Table 4.7 the Fast Track students weve a part of the regular
class n Field Theory. Table 4.8 shows the results of a common
final examiniation aiven to Fas* Track participants in the elec-
trical track and their senior counterparts in the school of
engineering. '
Findiﬁgs
’ The data on Tables 4.2 through 4.7 .how that the hypothesis

of higher achievement~was'substantjated in six of the ten com-

parisons at the .05 level of confidence. In three of the four
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1nstances'where significance could not be substantiated the mean
for the Fast Track students was higher than the other.

In Table 4.8 the data show the number of correct answers for
each problem by grouf:, and by percent of the group. The Fast
Track students had a higher percent of persons giving correct
answers on sewen of the probléms while their senior counterparts
were higher on three. '

Conclusions

A review of the data show the Fast T -ack participants to be

a high acnieving group, higher than the Monsanto and the regular

engineering students.

T ——
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TABLE 4.2
CME 452 EXAM I COMPARISONS

A. Fast Track B. 4-Year Students C. Monsanto
67 - ' 58 © 68 42
58 68 Al 52
52 68 60 21
75 44 - 22 71
86 44 51 &4
58 47 . 33 - 50
68 52 36 40
60 61 48 45
63 43
64
Range=52-86 Range=22-71 Range=21-84
% - =65.5 X  =52.68 X  =50.62
sd =10.98 sd =13..61_ ‘ sd =19.38

AandB U=13.5 z=1.4 7p<..05
AandC U=40.5 2=1.88 p< .05

TABLE 43 ..
CME 452 EXAM II COMPARISONS

A. Fast Track B. 4-Year Students C. Monsanto
87 93 97 77
66 65 - 87 62
97 84 91 44
90 83 46 95
87 73 57 80
61 82 97 50
90 97 54 81
89 95 2 80
99 - 47
90
Range=61-97 Range=42-99 Range=44-95
X  =83.38 X  =77.57 X =71.12
sd =12.73 sd =19.44 sd =17.42

——w——A~AandB U=15 2z=1.73 p<g .05 - —_—
A ndC U=70 z=.32 p> .05
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66 18 &6 89

51 85 22 68

61 43 90 69
- 92 58 20 87

86 79 86 25

38 69 .. BS 7

75 - 75 91 67
36 72
94

Rang2=38-92. Range=18-94 Range=25.89

X  =67.25 X =66.2] 1 X =64.63
sd  =17.68 3d  =23.68 sd  =22.59
AandB U=32 z=0.0 p>.05
AandC U=85 3- .75 p> 05

., . L}
_ TABLE 4.4 ' '
CME 452 EXAM 3 COMPARISON j
A. . Fast Track B. 4-Year Student C. Monsanto )
F ' 69 80 45 75




SECTION 12

EVALUATION INTERVIEWS - FAST TRACK II

Introduction

The overall evaluation of Fast Track II was not as extensive as Fast
Track I because we had benefitted from thLe formative data and had made
appropriate program modifications. However, we did feel iv was appropriate
to interview the students at the beginning and end of the overall program.

The fellowing reports conducted by the Office of Educational Services

summarized those reports.
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EVALUATION REPORT
FAST TRACK II

INTERVIEWS

Presented to

Professor Carol Shaw
Project Director

Dr. Herman Torge
Mrs. Ellen Faust

Office of Educational Services
Jniversity of Dayton
Dayton, Ohio 45469

June 6, 1979
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FAST TRACK II
WOMEN IN ENGINEERING

REPORT OF INTERVIEWS

InTRODUCTION

The interviews with Fast Track II participants were included as part
of the evaluation activities of the program. Interviews were an important
and valuable segment of the Fast Track I evaluation. Conseéuent1y, this
activity was planned for the second funding of the program.

Whereas, interviews were conducted only at the mid-point of Fast
Track I, this cycle has two interviews scheduled, the present one and a
terminal interview in early December 1979.

A schedule for interviews with all participants was prepared for the
period of May 7 through May 16, 1979. Because of the greater number to be
interviewed, two interviewers were used, one male and one female. Subjects
were assigned so that each interviewer had a 1ike number from the chemical
and electrical tracks.

Each session was allocated an amount of 30 minutes with no more than
four sessions scheduled consecutively. Each interviewer was given a set
of topics to be covered during the allotted time, but was given the free-
dom to pursue these in any order as the situation warranted. Attempts were
made to establish an informal setting in order that respondents would feel
free to converse openly.

Prior to conducting the sessions a brief biographical chart of those
to be interviewed was compiled. This included data available from the
application form. )n file in the project office on the person's education,

residence and work history.

>
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The general format of each interview included a brief introduction by

the interviewer including the reasons for the session and the assurance of
confidentiality. This was followed by a brief probing into additional
information concerning the subject's education background and work history.
in this manner, the somewhat formal atmostphere which is usually present
at the beginning of an interview was broken down.

The following reasons were given as to the interview:

1. It was a necessary part of the evaluation in order to have
face-to-face reaction from the participants.

2. The information received could be used to change weak areas
of the progiam &nd to capitalize on the areas of strength.

3. By repeating the interviews 9ne can compare reactions from
Fast Track I with those of Fast Track II.

During the remainder of the interview, respondents were asked for
their reactions to the following which were developed with the assistance
of the project director and her assistant. Similar questions were asked
during Fast Track I interviews.

1. What kind of work were you doing prior to entry into this
program? Was it degree related? What about salary, job
satisfaction, and advancement opportunities? Why did you leave
to enter this program? Do you have a career goal? Why did
you apply to Fast Track II?

2. Did you experience any difficulties coming on campus in terms
of housing or moving? Did you get the information you needed

from those in charge?
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3. Financial implications: Are you receiving financial assistance?
Student loan? Working? What is your present financial situation?

4. Do you have any comments about the main parts of the program as
represented by Dean Shaw, Mrs. Cherry and counseling services?
Have you had contact with any of these? Did you feel you were
well received and given the help you needed?

5. How would you rate the academic program? The teaching methodology?
The teaching staff?

6. Is the Fast Track program what you expected it to be? Did you
have a concept of what engineering was before you entered the
program? I€ not, do you now?

7. How satisfied are you with your progress to date? If you are not
why and what do you plan to do to i.iprove?

8. Finally, respondents were asked to make any other comments they
might wish to make about the Fast Track II program.

A total of 38 bersons were interviewed comprising the total enrollment

of Fast Track II.

FINDINGS

The foliowing represents a summary of the comments made by the individual
interviewed.

Question 1:

Those interviewed had been engaged in a wide variety of vocational
endeavors ranging from research activities and engineering assistant to
custodial employee. Several persons were not currently employed, but were
either homemakers or between jobs. Two vocaticts were strongly represanted.

Ten persons were engaged in tea.hing with three additional 71 education
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related jobs. Ten persons were engaged in research activities.

Numerous reasons were given as to why they wanted to leave their
jobs.

1. The job, while having an occasional challenge, was, for the

greater part, boring.

2. The work was not what they wanted. Blame was placed on the

lack of guidance in high school and college, which did not
provide sufficient emphasis on opportunities for women in
male dominated careers.

3. Low salary was given as a reason.

4. There was no opportunity for advancement because of the lack

of an advanced degree, sexism, and/or the nature of the work.

5. The job was not degree related or did not require of them the

expertise they felt they had.

In many cases, those interviewed indicated that they had good jobs
but felt the need to change into a position or field that presented more
of a challenge.

Fast Track came at a very opportune time for most. It was a tima when
they had already inade @ decision to seek other work or to return to school
to seek additional training. The compactness of the program, (retraining
in a space of one year) was especially attractive.

Career goal indications varied. Some were fairly definite as to where
they wished to go while others were not nearly so certain. Because some
had 1ittle knowledge of the scope of the engineering profession they had
not been able to set their sights on anything other than "engineering".
Others indicated such a goal as "engineering management." Al11, however,
were certain they wanted a profession that was challenging and of interest.

This they believed engineering would provide.
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Question 2:

Movirg into the program seemed o present few problems to the Fast
Track participants. A previous evaluation of the Motivational-Diagnostic
Week showed the value of that activity. Nevertheless, it was again men-
tioned as a very important time. Two of those interviewed said that they
had previously rated the Week as not very help¥ul but now believed it to
have been very necessary.

Respondents indicated that when help was nreded it was forthcoming from
project administrators, staff, secretaries and other university persons.
Housing was not mentioned as a problem. Evidently the housing at Miami
Valley is satisfactory.

For whatever reason several persons indicated that the time between
acceptance and program start was too short. There was very little time to
set affairs in order and move to the Dayton area.

Three persons commented on the heavy emphasis placed on dollar oriented
success rather than personal goals oriertation. This emphasis seemed con-
trary to the goal of career success and personal satisfactions.,

Question 3:

The problem of financial support seemed to be much less intense than
with the previous group of Fast Trackers. This can be attributed to at
least two reasons. One, the allotments made available .rom project funds
to qualified persons. Second, more resources personally available by way
of savings, spouse or family support and lcans.

One new development in the program was the available of project funds
for financial assistance. The project administration with the Office of

Financial Assistance developed a formula by which funds were allotted to
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those who applied and qualified. The amounts ranged from $150 to $1,350
and included 27 persons. An amount was also set aside for emergency pur-
poses.  To date 4 of these grants have been given at the discretion of the
project director. These ra.jed from $125 to $250.

There was no indication of dissatisfaction concerning these financial
grants or the method by which they were given. It is true that several
indicated they could have used more, btit it was understood that the amoint
was limited. The women were all appreciative of this assistance.

Aside from the aid through project funds, financial support necessary
to exist for the 1ife of the project came from the following sources depending
upon the individual.

-Savings

-Spouse or family

-Working part time (usually WPAFB)

-Student loans

-Careful budgefing

The single item of expense that presented the biggest problem to several
persons was the matter of tuition for the courses fulfilling the philosophy
requirement for c¢raduation. Though not a part of the Fast Track program
those involved felt it necessary to work toward a degree in engineering,
thus the problem.

When an unforeseen circumstance arose, those involved indicated that
the project director had been of assistance and very cooperative.

A11 were optomistic about making it through the year.
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Question 4:

Qutside of the classroom or academic areas, three sources of help have
been available to participants; Dean Carcl Shaw for concerns of a general
nature and financial problems; Mrs. Nancy Cherry for areas concernin~
professional development; and University Counseling Services for personal
problems.

Not all women had found it necessary to seek assistance or advice.
Those who have reported that they were well received and indicated they had
been helpad. Dear Shaw was described as cooperative, understanding and,though
"very busy",able to give assistance. Mrs., Cherry was positive in her atti-
tude toward people and very helpful. Few people had sought assistance from
counseling but, with the exception of a broken appointment, found them to
be helpful,

One other person mentioned often as being very helpful was Mrs. Vivian
Pignatiello, secretary to Dean Shaw. Evidently many items are handled by
her much to the satisfaction of the students.

Question 5:

A part of the interview was given to soliciting opinions concerning the
academic area of the Fast Track program. The women were asked to comment
on organization, methodology, staff, and their over all perception of their
class time. Because of the large proportion of teachers in this cycle of
the program, comments at times tended to be rather critical. Content of
the courses was not criticized but methodology and staff were.

Those who ware involved in the opening courses in mathematics spoke
highly of the courses and those who taught it. It was felt to be very

helpful, especially since quite a few had not useu their math training for
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sometime. Comments about the instructors indicated that they were very
helpful, willing to take extra time and displayed a keen interest in the
students.

Those in the electrical track also were positive abcut their courses
and the instructors. The self-paced courses were received quite positively.

Participants commented on the fact that they were able to pace themselves

at the beginning of the program when adjustment was most difficult. A
few indicated that they had moved a 1ittle too slowly and were now paying
by having to catch up because of the sequentiality of the material. The

electrical staff received positive comments.

Those in the chemical track tended tc be rather negative about the
instructors they had in the early chemical engineering courses. From
these persons came comments about the lack of course outline, 'ack of course
or class objectives, and lack of a syllabus or any other type of benchmarks
to which they could orient themselves.

These persons indicated that, to them, being a good teacher was more
important than research activities. Fl1so cited were lack of rapport and
understanding. Of the three persons they had as instructors in the chemi .al
track (not including math) the first received much criticism, the second
was given very positive comments and the third was looked on negatively
but opinions were not yet certain because of the short period of time in-
volved.

Comments about the Professional Development course are included in ¢

separate report.
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Question 6:

Participants indicated the program is all they expected it weuld be,
and more. With oniy two or three excepiions, all indicated they were
working as hard as they ever had and that the pace was quite rapid. Yet
there was understanding that this was necessary in order to complete the
requirements within a span of one year.

There was no indication that they would trade off a slower pace with
a longer period of time. They have adjusted to this accelerated pace
and look forward to finishing by December.

The concept of what engineering is about is much more prevalent with
this group. It was present more from the beginning and most now look at
themselves as in the process of becoming engineers with an understanding
of the profession.

Question 7:

A1l were asked to make a self-assessment of their progress to date.
There was some indication that they could do better but the opinion was
that they were personally satisfied with their progress. Concern for
grades seemed to be minimal. The greater concern was for getting the
right content to do the job when the program is over. A number of times
the respondent would make a comment to the erfect that"l set certain goals
for myself and am in the process of accomplishing them."

General comments:

The remark made most frequently by those intervieved was that "even
if it were not free, I would want to be a part of this program. Somehow

I would find the money to participate."
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There were 38 persons interviewed and in the opinions of the two
interviewers, only 3 seemed to have a somewhat negative attitude. Yet
even in these persons there was no indication that they had made a poor
choice in coming into the program. Students were pleased to be a part

of Fast Track II and the opportunity it provides.

CONCLUSIONS
A comparison of this set of interviews with those given at a similar

time in Fast Track I indicates a considerable difference.

1. Entry into the program by participants was much smoother.
Hqusing prob]gms seemed to ke virtually non-existent
this time. t a

2. Pre-program entry jobs of pa;ticibants were much better'than
those of the previous Fast Track. Salaries received were also
at a higher level.

3. The antagonism and stress coming out of the mathemati.s course
in Fast Track I was completely gone.

4, The uce of some money for minimal financial support has had
a positive effect on participants. While finance is still
a problem for a few, the rest are having little or no difficulty.

5. The part-time work at WPAFB 1is helpful and seems to be oriented
to engineering.

6. There is virtually no dissatisfaction with those in charge of
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7. 0On the whole participants seem much more satisfied, better

adjusted and much happier than those of the previous program.




8. In only one area is there a common thread in the two programs.

The dissatisfaction with the early courses in the Chemical
Track is still there. It does not seem to have improved.
The interviewers would conclude from the data gathered that from the

participants point ot vie. Fast Track II is much improved over Fast Track I.
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Fast Track II: Evaluation Report
Second Interviews

Introduction

Second interviews with the participants of Fast Track 1! were conducted
November 13-15, 1¢79. This time seemed appropriate for soliciting year-end
perceptions of the program. The Job Fair was behind them, job offers were
teing received, finz1l exams were yet a few weeks away and the program was
avout over.

A total of twenty-nine participants were interviewed, all of whom had
previously interviewed in May, 1979. Six persons were not interviewed be-
cause of work conflicts. The questions posed to those interviewed were
basically a repeat of those asked ddring the first interview. Some, however,
were additions hecause of the nature of the program. Interviews were con-
ducted during a twenty ninute pericd. Two persons, a male and a female,
interviewed the participants who were randemly assigned.

The following questions were asked during the interview:

1. What is your general impression of the following facets of the

program:

a. The administration and administrators;

b. The courses, staff and general teaching quality;

c. Your preference for the self-paced versus the lecture type
courses;

d. Classes with regular university students as opposed to
Fast Track segregated courses;

e. Your evaluation of the Professional Development Course.

2. Do you have financial concerns? Are they more or less than at

this time last May?
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3. Are you satisfied with your progress towaid the goa1.of being an

engineer?

F-N

How do you feei you compare with the reguiar undergraduate

engineering students? Has there been a change in your work-study

pattern?

5. Will you complete your degree by the end of the program? If not,
do you plan to finish and when?

6. What are your job expectations?

7. Do you have any general comments for the improvement of the progrem?

Findings

1. a. Very positive comments were made on the general administration
of the project. Everything was well organized and those persons in charge
were available if needed. Negatively, the only comment referred tc the
director, Several students wished they could have learned to know her
better because they admired her.

1. b. Comments on courses and staff categorize themselves by track.

The chemistry track was extremely negative in their comments about the

teaching ability of the staff. Most felt that they had to find out every-
thing for themselves without any assistance. Poor organization was also
cited. As a result, a number of the chemical track students felt threatened
and were very anxious about the last weeks of the program. Contrary, the

electrical track students had little but praise for their courses and the

staff. The only exception seemad to be the electronics course. Several
persons felt that they would have to take that again and were nct looking

for positions involving that type of work.
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1. ¢. Since only the electrical track had self-paced courses, they
were asked to compare this with the more conventional lecture type. There
*was not a preference for either given. It was stated that the self-paced
work came at a time early in the progri.n and thus allowed the students to
adjust class work on a need basis. Some students are just row finishing
their self-paced work in order to force earlier completion.

1. d. Participation in classes with regular undergraduate engineering
students seemed to be no problem. Most stated that it was the undergraduate
that was a* a disadvantage. It was also commented that this arrangement was

an advantage at interviews. It could be srown to prospective employers that
Fast Track course work was not watered down but was of the same quality as
the regular engineering program.

1. e. Reactions to the Prcfessional Development Course tended to be
extreme with 1ittle middle ground. It was either "a waste of time" or
"yery helpful.” Those who found that it helped cited the units on resumé
writing and interviewing. Those who did not like it felt that it was a
"one ﬁonth course expanded to a year“. It was mentioned several times that
a workshop ‘might have accomplished more.

2. Financial problems, though present, seemed to be of 1ittle conse-
quence at this time. Those who needed money had either cbtained pa' *-time
work, if they could handle it, or they had secured loans. The rest had
savings, spouses or other means upon which they could rely.

3. There was little doubt in the minds of the participants that they

nad made considerable progress during the year. A few doubted that they were

well-qualified as engineers after such a short period of time. They rneverthe-

less felt that some on-the-job experience would selve this problem. All
voiced the opinion that they were above the regular student as a saleable

product.




4. Changes in study habits came eari,tz. . :‘4rogram. The support
groups have given way to study groups of the students' own design. It
dy groups are a necessity for survival. The

great amount of work involved in the program calls for mutual efforts,

support and a division of the labor in order that all the work can be com-
pleted. The use of study groups probably was a mainr factor in some stu-
dents remaining in the program.

5. Of the twenty-nina persons interviewed, twenty-two will receive
a degree in engineering at the end of the program. A1l others intend to
have the degree by April or June of 1980 by completing the philosophy re-
quirement. One student will probably graduate later due to the lack of
several science courses. |

6. The situation concerning future employment was unclear at the time
of the interviews. Not all students took part in the Job Fair. Those who
did not had specific locations or companies in mind and determined to go
ahead on their own. They seemed to be meeting with reasonable success.
Those wro took part in the Job Fair have had numerous interviews and are

in the process of second interviews and plant tours. Few final commitments

have been made. Most persons have placed certain 1imitations upon "what"
and "where", thus prolonging the job hunting process. Some stated they
will seek jobs more seriously after the term is over. The comment was made
several times, especially by the chemical track people, that seeking work

during this term was almost impossible in light of the great amount of

class work that needed to be done. Loss of class time simply could not be
afforded. Electrical track students appear to have a better job market.
A number of electricals have received more than one firm job offer. Chem-

jcal students, actively seeking jobs, have not met with the same success.
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7. Most general comments at the end referred back to comments riade
earlier. Several others bear ment.oning.
a. The electrical track were in égreement that assistance in
the laboratory would have been very helpful. Many persons
were not acquainted with the equipment and lost much time
finding out how to set up and operate it.
b. A suggestion was made several times that a course in micro-
processors would be of help.
c. It was suggested that earlier mention be made of the need to
have the philosophy courses as a r.,.irement for the degree.
d. Some persons suggested that faculty make more effort to
become better acquainted with the students (communication).
Along the same line, some would have 1ike to become petter
acquainted on a more informal basis with the project admin-
istrator because of the admiration they have for her.
On the whole, participants were satisfieq with th -rogress of the
year and said it was a good program. Some reservations were expressed
by the chemical track because of their perception of staff teaching ability.
This was not so for the electrical.
Conclusion
In spi.e of some complaints and criticisms, the program was satisfactory
to those taking pa:1. There was very little difference in the opinions ex-
pressed during the second interview as compared to the first. The chemical
persons were the most negative, the electrical were quite positive. Some
improvement in attitude toward the Professional Development Course was

evident because of the inclusion of several topics perceived to be more relevant.
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The University of Dayton Career Facilitation Program, Fast Track,
accomplished its goal of bringing women with Bachelor's degrees in math,
chemistry, and physics to a technical levzl in Chemical or Electrical Engin-
eering equivalent to Bachelor's degree recipients. We accomplished this with
an excellent retention rate (89 percent).

The Fast Track program also achieved its goal of obtaining employment
in the engineering workforce for its graduates. Ninety-six percent of the
Fast Track graduates were placed in engineering positions, many with Fortune
500 companies. Salaries ranged from $14,000 to $26,000 for the two program
offerings. The program demonstrated that a wide variety of curricular
approaches could be used and that adult women who had been out of the educa-
tional system for 2-15 years and who were under or unemployed in terms of
their previous degree could successfully euter and complete a career change
program from science to engineering.

Participants were recruited nationwide by asking interested colleges
and universities to supply their alumni mailing lists.

In reviewing the typical University of Dayton reentry applicant, we
fornd that 60 percent indicated they were underutilized or underemployed in
terms of their previous degree. Thirty percent of all the Fast Track
applicants in both programs already had Master's degrees.

The Fast Track faculty had originally proposed a 26 hour curriculum
to the National Science Foundation (NSF), but after evaluation of the back-

grounds of the participants, increased that to 30 and then to 36-39 hours.
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We feel that 36-39 hours conscitutes a rigorous, but feasible full-time
12-month reentry program.

The most successful curricular approach to the reentry program in
engineering appears to be a transitional beginning using self-paced or some
other approach which focuses on individualized needs yet provides for dealing
with reentry students as a unit. Integration into regular undergraduate
courses later in the program is also a successful strategy because it builds
self-confidence that the students can compete at the level of regular
undergraduate or graduate students.

Factors students rated as positive in relation to their participation
in the program were: improved employment opportunities; srouse support;
project staff and faculty; and, their academic ability. Factors that
participants rated as negatvive or stress-producing were: financial and
family concerns; fear of reentry or perceived inability to complete the
program; peer relations; competition; teaching styles; and, the workload.

In both Fast Track I and Fast Track II, financial considerations were
important because TO percent of the participants relocated to attend the
program We, therefore, had to concern ourselves with finding financial
support for the women to facilitate paying for housing and other living
expenses. The students overall evaluation of the program related more to
whether or not they liked the teaching methodology used and the amount of
rigor and stress they felt in the program rather than to an abstract measure
of program success like placement.

Placement efforts for the Fast Track program were extremely successful.
We utilized a Job Fair, normal University placement procedures, and self-

placement. Most students in the Fast Track program interviewed between




o

5 and 10 companies and received numerous job offers. We considered the
participants overall success in developing resume writing and interviewing
techniques.

An in-depth survey of Fast Track graduates by one company indicates
a performance range of excellent, good, and fair. A survey of supervisors
of Fast Track graduates and graduates of our 4-year engineering program
employed by a variety of industries indicates that Fast Track graduates
compare favorably with the performance of our L-year graduates.

Owr results and the results of other career facilitation programs
indicates the NSF has formulated and funded a successful mechanism for
increasing the participation of women in science. We are pursuing the
continuation and institutionalization of our program through industry,
foundation and other funding sources. We highly recommend that the NSF

continue its leadership in this area by increasing support for career

facilitation-type programs.
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,‘m, UNIVERSITY OF DAYTON

/,\ DAYTON, OHIO 45469

SCHOOL OF ENGINEERING .
OFFICE OF THE DEAN July, 1976

Alumni Office

Dear Sir:

The Jniversaty of Dayton, School of Engineering, will offer a ""Women
in Science Career Facilitation Project' January, 1977-December 31, 1977.
This project is sponsored by the National Science Foundation and may be of
great value to appropriately qualified graduates of your institution. This
program is designed to provide a mechanism for women who received a
bachelor's or master's degree in chemistry, mathematics, or physics and
who graduated between two and fifteen years ago to enter the field -f engineering.

In order to announce this program to a broad segment of women who
could qualify and may have an interest in such a program, we are asking
major universities from a seven state area to provide us with a mailing list
labels, 1f possible). We would like the mailing list to consist of names and
addresses of women wno graduated with a B.S. in chemistry, mathematics,
physics, chemical engineering, or electrical engineering during the period
1961-1974. If possible, please supply four-up labels in zip code order for
graduates who reside in the United States. We realize that an alumni list
is a very treasured 1item and we would therefore guarantee that the mailing
list or labels would not be used for any other purpose than the single mailing
announcing the program.

As a second option, we would be glad to supply your office with the
brochures and you could invoice us for the cost of mailing. I realize that
you may be concerned about the privacy act, but I am hopeful that we shall
be able to inform your graduates of the nature of this program.

I am looking forward to hearing from vou regarding this request.

Sincerely,

) o
C/d/«c"/////. g eer™
Carol M. Shaw

Associate Professor Chemical Technology
Project Director

David C. Kraft, Ph/D. George B. Noland, Ph.D.
Dean, School of Engineering . Dean for Graduate Studies and Research

cc: President of each umversaity

ERIC “ a2
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TITLE:

OBJECTIVE:

PARTICIPANTS
PROFILE:

DATE AND
LENGTH:

PROGRAM OUTLINE

A Fast Track Late Entry Program for
Women in Engineering

The objective of this program is to provide a
mechanism for bringing women with a bachelor's
degree in chemistry, physics, or chemical
technology to an academic level equivalent to
current chemical engineering graduates, and

for bringing women with a bachelor's degree

in physics, mathematics, or electronic
engineering technology to the current academic
level of electrical engineering graduates.

Women who received a Bachelor of Science or
Master of Science in chemistry, physics, or
mathematics and who graduated between 1961
and 1974.

January, 1977-December, 1977.

This program is sponsored by the National Science Foundation.




UNIVERSITY OF DAYTON
DAYTON, OHIO 45469

SCHOOL OF ENGINEERING
OFFICE OF THE DEAN September, 1976

Alumni Office
Dear Sir:

The Schools of Engineering at the University of California at Davis .
and the University of Dayton will offer a "Women in Science Czreer Facili-
tation Project' during the academic year 1977-78. These projects are
sponsored by the National Science Foundation and may be of great value to
appropriately gualified graduates of your institution. Each of these programs
are designed to provice a mechanism for women who received a bachelor's
or master’s degree in chemistry, mathematics, physics, or engineering
and who graduated between two and fifteen years ago to enter or reenter
the field of engineering,

In order to announce this program to a broad segment of wormnen who
could qualify and may have an interest in such a program, we are asking
major universities in the United States to provide us with a mailing list
{labels, if possible)s We would l:ke the mailing list to consist of names and
addresses of women who graduated with a B. S, in chemistry, mathemartics,
physics, or engineering during the period 1961-1974. If possibie. please
supply four-up labels in zip code order for graduates who reside in the United
States. We realize that an alumni list is a very treasured item and we would
therefore guarantee that the mailing list or labels would not be used for any
other purpose than the single mailing announcing these programs. As project
director for the University of Dayton, I will ccordinate mailing the brochures
announcing these programs to your graduates. Plezse send one set of labels
to Carol M. Shaw, University of Dayton, Dayton, Ohio 45469.

L4

As a second option, we would be glad to supply your office with a
brochure or announcement of the program (enclosure) and you could invoice
us for the cost of mailing. I you choose the second option, please notify
each project director individually, I realize that you may be concerned about
the privacy act, but I am hopeful that we shall be abie to inform your graduates
of the nature of this program.

Sincerely,

O

Carol M. Shaw
Associate Profes:or
School of Engineeriug

O zsly Mo

- . . v 5 -=fs  Th
Donna Fronreicn David C. X=-af:, Ph,
Project Dircctor Dean, School of Engine
School of Engineering University of Dayton

University of the Pacific
Stockton, California 95211

cc: President of each university, A-b

Aruitoxt provided by Eic:
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«/9\ DAYTON, OHIO 45469

SCHOOL OF ENGINEERING _
OFFICE OF THE DEAN July 30, 1976

i
UNIVERSITY OF DAYTON

Chamber of Commerce

Dear Sir:

We are writing to request a complimentary copy of your standard
booklet or mailing list of industries in your area that would employ
scientists or engineers. If your list is divided into industries that employ
more than 500 people, please send us only those names of industries
employing more than that figure. We wish to contact these industries
to alert them to an educational prograrn that may be of interest to their
employees.

If complimentary copies are unavailable and there is a substantial
fee involved, please contact us before sending the requested information.
However, if there 1s a slight fee, please send the information and bill to-

Mrs. Vivien Pignatiello
KL 201

University of Dayton
Dayton, Ohio 45469

Thank you for vour assistance in this matter.

Very truly yours,

AL~

Carol M. Shaw




B8, UNIVERSITY OF DAYTON
DAYTON, OHIO 45469

|

}

SCHOOL OF ENGINEERING
OFFICE OF THE DEAN September, 1976

ATTENTION TO THOSE CONCERNED WITH THE DEVELOPMENT OF
CORPORATE PERSONNEL

Dear Sir:

The National Science Foundation recently provided funds for the
University of Dayton to conduct a Fast-Track Late Entry Program for
Women in Engineering. The Fast-Track Late Entry Program is designed
for women who received a bachelor's degree between 1961 and 1974 in
chemistry, physics, mathematics or a related science and who wish to
redirect their career by entering chemical or electrical engineering.
Women who majored in chemical or electrical engineering and who have
not been practicing engineering may use this program as a means of
upgrading their education in order to reenter *he engineering profession.
There will not be any instructional costs to women who qualify for the
program. Complete details of the program are contained in the enclosed
brochure and I would appreciate your distributing this brochure to women
employees who could possibly benefit from such a program.

Carol M. Shaw
Associate Professor

Chemical Technology and
Project Director
Fast-Track Late Entry Program

CMS:vip
Enclosure




:J.;. Ty UNIVERSITY OF DAYTCN
‘/{ DAYTON, OHIO 45469
YN

SCHOOL OF ENGINEERING -
OF®ICE OF THE O TAN June, 1978

Alumni Office
Dear Sir:

The University of Dayton, Scnool of Engineering, will offer its second
""Women 1n Science Career Facilitation Project" January, 1979-December 31,
1979. This project 13 sponsored by the National Science Foundation and may
be of great value to appropriateiy qualified graduates of your institution. This
program 1s designed to provide a mechanism for women who received a
bachelor's or master's degree in chemistry, mathematics, or physics to
enter the field of engineering.

The University of Dayton offered its first Career facilitation Program
1n 1976-77 and 27 of the 31 entering students successfully completed the program.
All of these women were oifered employment in the engiwneering field and re-
ceived commensurate salaries ranging from $16, 500 to 519, 500.

In orger to announce the second program to a broad segment of women
who coulc qualify and may have an interest in such a program, we are again
asking major universities to ~rovide us with a mailing list (labels, 1f possible).
We would like the mailing list to consist of names and addresses of women who
graduated with a B.S. 1n chemistry, mathematics, physics, chemical technology,
or electronic technology during the period i950-1977. If possible, please supply
Chesire four-up labels in zip code order for graduates who reside in the United
States. We realize that an alumni 115t 1s a very treasured 1tem and we would
therefore guarantee that the mailing list or labels would not be used for any
other purpose than the single mailing announcing tue program.

As a second option, we would be glad to supply your office with the
brochures and you could invoice us for the cost of mailing. I realize that you
may be concerned about the privacy act, put I am hopeful that we shall be able
to inform your graduates of the nature of this prograni.

In exchange for providing labels for your graduates, we shall advertise
your cooperation by stating on the brochure '"The announcement of this program
was made possible by your alumni association." We would appreciate receiving
the labels by July , 1978,

I am looking forward to hearing rom you regarding this request.

Sincerely,

( sea? P H e

Carol M. Snaw
Assistant Dean of Engineering
Project Director

M/A /

ssell A. Primrose, Ph.D. Ceorge B.(folan&/ Ph. D.
Dean, School of Engineering Dean for Craduate Studies
and Research

]:lillc CC: President of each university A-T
B Ps “




degree in chemistry, physics, or chemical technology
to an academic level equivalent to current chemical
engineering graduates, and fo - bringing women with

a bachelor's degree in physics, mathematics, or
electronic technology to the current academic level

of electrical engineering graduates.

PARTICIPANTS Women who received a Bachelor of Science or

PROGRAM OUTLINE
TITLE: A Fast-Track II Late Entry Program for
Women in Engineering
OBJECTIVE: The objective of this program is to provide a
PROFILE: Master of Science in chemistry, physics, or
mathematics and who graduated between 1950

mechanism for bringing women with a bacheior's
and 1977.

DATE AND January, 1979 - December, 1979.
LENGTH:

This is a tuition free program funded by the National Science Foundation.

Additional stipends are available for living expenses.

A-8
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UPGRADE YOUR EDUCATION—REDIRECT YOUR CAREER—AT MG COST FOR
TUITION—IN THIS NSF-FUNDED FAST-TRACK LATE ENTRY PROGRAM

If you have a B.S. degree in mathematics, chemistry,
physics, or a related science.. . . .

Your career opportunities could be enhanced byan engi-
neering background . . ..

The University of Dayton FAST-TRACK LATE ENTRY PRO-
GRAM opens the door to you for job advancement or
greater professional fulfillment.

PROGRAM OBJECTIVES!
To advance holders of bachelors degrees in certain fields
to the current academic level of engineering graduates

o Chemistry, physics, mathematics or a related sciencetoa
level equivalent to current chemical engineering
graduates

e Physics, mathematics, or a related science to a level
equivalent to current electrical engineering graduates

e At no instructional cost to you!

WHAT IS A "FAST-TRACK” PROGRAM?

A Fast-Track Program provides—assessment of back-
ground; assistance in choosing courses; instruction, labs,
a professional development ~ourse, and guidance; and the
achievement of an upgradec or redirected education—all
v..thin a relatively short 11-% months.

WHY ENGINEERING NOW?

Engineering has been a predominantly male profession,
but now, a breakthrough is opening it up for women. Engi-
neering, on the average, offers higher salaries and greater
opportunity for advancement than chemistry, physics, or
mathematics. HERE’'S WHY: Demand for women engineer-
ing graduates far exceeds the supply. In 1974, women rep-
resented only 1.6 percent of the engineering graduates; BY
COMPARISON women represented 20 percent of the
chemistry gradu=tes, 8 percent of the physics graduates, and
41 percent of the mathematics graduates.' THIS PATTERN
OF FEW WOMEN ENGINEERING GRADUATES, COUPLED
WITH THE DEMAND FOR ENGINEERS, PROVIDES AN EX-
CELLENT CAREER OPPORTUNITY FOR ¥ DU!

CHEMICAL AND ELECTRICAL ENGINEERING

In order for a Late Entry program to be "Fast-Tracked”
there must be a link between the Fast-Track engineering
curriculum and the area in which potential program parsici-
pants received their earlier training. Due to the similarity
and overlap of the academic backgrounds of chemists,
physicists and mathematicians and programs in chemical or
electrical engineering, chemists, physicists and mathema-
ticians can be “Fast-Tracked” to function as chemical engi-
neers and physicists and mathematicians can be “Fast-
Tracked” to function as electrical engineers.

THE DEISIRABILITY OF THIS PROGRAM IS EMPHASIZED
BY TWC FACTS: (A) TOP JOB AND SALARY OFFERS FOR
CHEMICAL ENGINEERS AND ELECTRICAL ENGINEERS, (B)
KEEN COMPETITION FOK EMPLOYMENT IN THE FIELD OF
MATHEMATICS, WHERE WOMEN COMPRISE A COM-
PARATIVELY LARGER PERCENTAGE OF GRAL'UATES.

WHO CAN QUALIFY?

Women who received a Bachelor’s or Master’s degree in
chemistry, mathematics, physics, or a related field and who
graduated before December, 1977.

Digest of Educational Statistics, Earned Degrees Conferred, W Vance Grant
and C. George Lend, Nationat Center for Educational Statistics

THE FAST-TRACK LATE ENTRY PROGRAM IS FUNDED BY 1:HE NATIONAL SCIENCE FOUNDATION
I Snecial recognition is given to the many university alumni associations for their cooperation in publicizing this program.

IToxt Provided by ERI
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Aruitoxt provided by Eic:

~-ACTLVITY PLAN

Women accepted into the FAST-TRACK LATE ENTRY
PROGRAM will attend the University of Dayton on a full-

One-Week
Diagnostic
and
Motivational
Sessions

specific Late
Entry Core
Courses in

Mathematics

PROGRAM FORMAT

The FAST-TRACK LATE ENTRY PROGRAM consists of :

1. Procedures to diagnose and evaluate the backgrounds
of program participants;

2. A one-week motivational and final diagnostic counzzl-
ing session held before formal entrance into the courses;

3. Basic engineering and math curricula that will be taken
by a majority of the participants in the chemical track

time basis for 11-Y2 months from January to December, 1979.
Regular University holidays will be observed.

Late Entry
Core
Chemical
Courses
Professional
Development
Course

Late Entry
Core
Electrical
Courses

and some participants in the electrical track. The majority
of participants in the electrical track are expected not to
need the mathematics sequence;
4. Specific chemical and electrical core zourses taken
toward different career paths;
A professional development course that will covera wide
range of careering, nontechnical, and professional de-
velopment skills—a three semester course;
6. Immediate-response problem sessions and
7. Placement services.

tn

SPECIAL FEATURES

The goal is to provide confidence for the work that lies
ahead. Therefre, prior to formal entrance into program,
participants will take partin a series of experiences designed
to provide this psychological reinforcement. These experi-
ences will include: Interaction with late entry women engi-
neers who are successfully emnployed, including Fast-Track |
graduates.

THE PROFESSIONAL DEVELOPMENT COURSE

The gc  of the Professiona' Development Course will be
to maxini. = the participant’s self-concepts as professional
engineers, with strong personal career directions based on
individual strengths, interests, and technical abilities. The

d
(IRN

grhit

fe Ya®

incorporation of the Professional Development Course into
the Fast-Track Il curriculum will produce a more employable
graduate who can quickly be productive in a first engir eer-
ing job.

IMMEDIATE RESPONSE PROBLEM SESSIONS

immediate response problem sessions will provide aca-
demic help for any member who may need more attention
in covering particular course material. The number snd
intensity of problem sessions per week wiii vary, depending
upon the needs of the class. In orderto initiate more than the
minimum number of problem sessions, any member of the
cla>s may contact the graduate assistant, the principal pro-
fessor, or the project director.

s VN




Fast-Track | was successful in terms of industry’s reception
to the program and in terms of the Fast-Track student’s
academic performance when compared to undergraduate
students in the traditionai four-year curriculum. Placement
in industry resulted in offers for chemical and electrical
engineering being above the average of regular graduates.
On the average, there were three job offers per student.

The instructional costs are being supported by the National
Science Foundation. In addition, program participants will be
eligible to apply for stipends that will cover some portion of
living expenses during the program. The additional stipends
will be awarded on the basis of need.

Full academic credit for all courses taken in the FAST-
TRACK LATE ENTRY PROGRAM will be granted by the Uni-
versity of Dayton.

I

The electrical and chemical curriculum satisfies the Engi-
neering school requirements for a second bachelor’s degree
in chemical or electrical engineering. Participants will also
have to satisfy University nontechnical requirements in order
to receive the degree. A certificate describing the academic
nature of this program will be awarded in each participant
upon completing the minimum number of credit hours (30)
required in a FAST-TRACK LATE ENTRY PROGRAM.

l

Completion of the FAST-TRACK LATE ENTRY PROGRAM
will prepare each student for graduate study in chemical or
electrical engineering, provided normal entrance require-
ments are met.

Applicants will be selected by a committee of the School
of Engineering, on the basis of academic credentials, prior
work experience, and commitment to the program.

An application for the FAST-TRACK LATE ENTRY PRO-
GRAM will be sent upon return of the enclosed postcard, or
call Professor Carol M. Shaw at (513) 229-2736.

Applications should be returned by October 10, 1978.
Late applicants will be considered if openings exist.

The University of Daytun is a private university with a
history of excellence i. education since 1850. Engineering
education began at the University of Dayton in 1910 when a
degree program in chemical engineering was initiated. The
School of Engineering has 58 full-time faculty members and
grants the Bachelor of Science degree in chemical, civil,
electrical, industrial and systems, and mechanical engineer-
ing. The School of Engineering also grants the Master’s,
Ph.D.,andD.E. degrees. The $7.5 million Eugene W. Kettering
Engineening and Research Laboratories, built in 1970, pro-
vides classrooms, 88 instructional and research laboratories,
and a modern environment for the study of engineering.

| iRic
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PROGRAM CURRICULA \

s

ORIENTATION AND MOTIVATIONAL WEEK — JANUARY 8 - 12, 1979
CHEMICAL ENGINEERING PROGRAM ELECTRICAL ENGINEERING PROGRAM
TERM | january 16 — April 27, 1979 - TERM 1 : ‘
Course Course
Length Length
in Weeks Hours Course Number and Title in Weeks Hours Course Number and Title
7 3 MTH 490 Special Topics in Mathematics 7 2 ELE 499 Special Problems in
Circuit Analysis
7 3 CME 203 Material & Energy Balances 14 3 ELE 499 Special Problems in
Field Theory
7 3 MTH 219 Applied Differential Equations 14 3 EGM 499 Special Problems in
Mechanics/Dynamics
7 3 CME 305 Thermodynamics 7 2 ELE 499 Special Problems in
Electrical Devices
- 1  EGI 499 Professional Development 7 1 ELE 499 Special Problems Circuit &
Course Instrumentation Lab
** 1 EGI 499 Professional Development
Course
TERM I May 3 — july 27, 1v79* TERM Il
12 3 ELE 321 Basic Electric Theory 12 3 ELE 312 Engineering Electronics
12 3 CME 306 Kinetics 12 3 ELE 332 Circuit Theory IV
o 3 CME 324 Transport Phenomena | 12 3 ELE 431 Energy Conversion
6 3 CME 325 Transport Phenomena Il or OPTION
ELE 334 Field Theory llI
12 3 CML 305 Thermodynamics
12 1 E'° 499 Special Problems Eectronic
Systems Lab
TERM I August 27 — December 14, 1979* TERM I
15 2 CME 413L Unit Operations Laboratory 15 3 ELE 413 Communication Engineering
15 3 CME 452 Process Control 15 3 ELE 531 Dugital Systems Theory
7 3 CME 411 Unit Operations | 15 3 ELE 432 Automatic Control Sv<icms
3 CME 412 Unit Operations |l 15 1 ELE 499 Special Probiems Electrical
3 CME 430 Chemical Engineering Design Systems Lab
»» professional Development Course will be taught throughout the program.
*These are tentative dates and subject to change.
The curriculum showr: above fulfills the Engineering school requirementis for a second bachelor’s degree
in chemical or clectrical engineering for selected participants
FAST-TRACK 1l BEGINS JANUARY, 1979

TCES! A FAST-TRACK ENGINEERING PROGRAM SHOULD BE IN YOUR FUTURE TODAY!!!
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Programs Help Women Reenter Field

Women who previously earned
bachelor’s degrees in science or engi-
neering will have an opportunity to
enter or reenter the field of engineer-

.mg in three separate programs spon-
sored by the National Science Founda-
tion. The programs each offer unique
features and will be held on the cam-
puses of the University of California
at Davis, the University of Dayton,
and the University of Notre Dame.

i The University of Califor:ia pro-
gram is an intensive 14 month nrogram
that will provide participants with
skills to make them eligible for employ-
ment in engineering or provide the
background tu compele successfully
in-graduate programs in engineering.

lThe program begins in July with a two-
week session and will be followed by
additional weekend classes, concluding
with a two-week session the following
July. An integr»] part of the program
will be the opportunity to gain prac-
tical experience th:ough cooperanve
engineering jobs. Academic elements
of the program include a review of
mathematics, physics and computer
programming before entrance into
engineering courses.

. The University of Dayton’s Fast-
o Track Late Entry Program offers vet

(5

another mechanism for entering or
reentering the engineering professnon
Women selected for the program will
enroll in one of two engineering tracks
—chemical or electrical. The one- -vear
program offers a review of math-
ematics and intensive course work in
either chemical or electrical engineer-
ing. Special features include a one-
week motivational, counseling, and
diagnostic session, immediate response
problem sessions, and placement ef-
forts upon completion of the ptogram.
Women who complete the program
will receive 26 hours of academic credit
for the specially designed engineering
courses and will be awarded a certifi-
cate. The program begins January 18,
1977 and concludes the foliowmg
December.

The University of Notre Dame pro-
gram for career upgrading or retrain-
ing is aiso designed for women who
hold bachelor’s degrees in biology,
chemistry, computer science, engineer-
ing, and mathematics. This program
employs a multifrontal approach be-
cause of the varied backgrounds of the
program participants. Notre Dame will
attempt to update each woman in her
degree field 10 a level of knowledge ex-
pected of a current graduate in that

field, to introduce the field of environ-
mental health engineering and science,
and to develop skills needed for each
woman 1o enter and successfully com-
plete a graduate training program in
the environmental health area. Women
interested in this program may enroll in
one of four 12 week t.aining sessions.
Training sessions begin on January 17,
1977; May 30, 1977; September §,
1977; and January 16, 1978.

Women interested in these programs
should apply 1mmedxalely by contact-
ing the appropriate project directors:

Donna Frohreich, University of
California at Davis

Llovd Ketchum, University of Notre
Dame

Carol M. Shaw, University of Day-
ton.

m—
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WHAT SHOULD THE CES DIVISION DO
IN THE NEXT TWELVE MONTHS?

Joe Biedenbach

The Chairman and an assembled group evaluated 2
1ist of possible areas of worthwhile activities and
selected those on which they felt the Division's
resources should be concentrated during the next
12 sonths. The result was three first order acti-
vities and five second order activities. The
first order activities are:

1. Conduct a CES workshop just Lzfore or just
after the annual ASEE meeting. Use the
general format used by the ERM’s National -
Effective Teaching Institutes. Warkshop to
deal with, among other things, adult educa~
tion/learning principles and how to develop,
market, conduct, and evaluate CES activities.
(Chuck Sener will do one; Lois Greenfield and
Dean Griffin looking at another; Alden Jones
is formating a third.)

Seek to foster the professional development
of CES przctitioners (growth in adult educa-
tion/learning principles).

Reinstitute the "cracker barrel® session at
CES Division meetings., (Les Phillips is
inftiating this for the San Antonio Conference.

The
are

i.

second order activities se
as follows:

lected by the group

Recefine or reaffirm the role of the Section

DIVISION NEWSLETTER

WINTER, 1976

Foundation. The programs each offer unique features
and will be heid on the campuses of the University
of Californfa at Davis, the University of Dayton,
and the University of Notre Dame.

The University of California program {s an in-
tensive 14 month program which will provide parti-
cipants with skills that make them eligible for
employment in enginesring or provide the background
to compete successfully in graduate programs in
engineering. The program begins in July with a
two-week sessfon and will be followed by additioml
weekend classes, concluding with a second two-week
session the following July. An {ntegral part of
the program will be the opportunity to gain practi-
cal experience through co-operative engineering
Jobs. Academic elements of the program include a
review of mathematics, physics and computer program-
ming before entrance into engineering courses.

The University of Dayton's Fast-Track Late Emtry
Program offers yet another mechanism for entering
or reentering the engineering profession. Womon
selected for the program will enroll in one of two
engineering tracks -- chemical or electrical. This
one-year program {ncludes 2 review of mathematics
and intensive course work in efther chemical or
electrical engineering. Special features of the
Fast-Track Program {nclude a one-week motivational,
counseling, and dfagnostic session, immediate
response problem sessions, and placement efforts
upon completion of the program. Wemen who complete
the program will receive 26 hours of academic credit
for the specially designed engineering courses and

-will be awarded 2 cerzificate upon completion cf

the program. The program begins January 18, 1977
and concludes the following December.

J

Representative and develop means of supporting
the Section Representative in their werk.

Increase comunication within the Divisicn through
more effective use of new or old publications.
Perhaps make the CES Division Newsletter into
something 1fke the ERM Magazine -- communicate
examples of CES implementation — pubiish meet-
ing papers ard send to members.

Develop ways to attract and involve more new
nembers.

Present a plenary session on adult education at
the Annual ASEE Meeting next year; then build on
that with two other CES sessions at the follow-
ing annual ASEE meeting.

Update the CES Division Directory, and develop
a 1ist of ASEE members whose primary {nterest
1s CES (code 15). (Stan Greenwald and Joe
Biedenbach are going ahead with this.)

. 4 »

NSF GRANTS FOR WOMEN'S PROGRAMS
IN ENGINEERING

Women who previously earned bachelor's degrees in
science or engineering will have an opportunity to
enter or reenter the 7ield of engineering in three
separate programs sponsored by the National Science

ERIC

9

The University of Notre Dame program for career
upgrading or retraining is also designed for women
who hold bachelor's degrees in biology, cremistry,
computer science, engineering, and mthematics.
This program employs 2 multifrontal approach be-
cause of the wide variety of backgrounds of pro-
gram particfpants. The University of Notre Dame
program will attempt to update each woman in her
degree field to a level of knowledge expected of
a current graduate in the Same degree field, to
introduce the field of environmental health engi-
neering and science, and 0 devel-p skills
necessary for each woman to entar and successfully
complete a graduate training program in environ-
mental health engineering and science. Women
interested in this program my enroll in one of
four 12 week training sessions. Training sessions
begin on January 17, 1977; May 30, 1977; Septem-
ber 5, 1977; and January 16, 1978.

Konen interested in these programs should apply
by contacting the appropriate project directors:

Dorna Frohreich, University of California
at Davis

Lloyd Ketchum, University of Notre Dame
Carol H. Shaw, Univarsity of Dayton

B-3-
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The University of Dayton is dne of three
universities in the nation which has received
'nnts from the National Science Foun-

ti

'Women who are interested in careers in
engineering education, The other two
iversities were Notre Dame and
rnia at Davis. 4 :
The one grant for $111,944 will be used for
e design and implementation of a one-and-
year late-entry program for women
are interested in moving toward
careers in chemical or electrical
gineering. A second grant for $9,940 will
used to plan a weekend workshop slated
feges will be presented with the options
.Q;i:able to them in science and
l\ eering. UD was the only school in the
nation to receive a career facilitation grant
\§ be used for such a program as the late
try program. . C
The Fast Track Late Entry Program is
gned for women who earned um-
rgraduate degrees in math, - chemistry
d physics between 1961 and 1974 and
would like to respond to the current demand
women in engineering. The academic
‘of the program will begin in January,
. The grant will be used to sponsor
olarships for the approximately 40
ﬁnen who will enroll. Tentative deadline
M application is Oct. 30. -
Students in the late entry program will be
lled full time in one of two paths which
lead either to a career in chemical or
ectrical engineering. Women with math,
science, chemistry .or commensurate
ckgrouds are being sought, according to
M. Shaw, (chemical engineering
technology), coordinator of the program,
cause their acadenhic backgrounds would
cilitate a transfer to a closely related
gineering discipline. “The demand is
there,”” she explains. “In 1974 women
mprised 1.6 per cent of the engineering
aduates, eight per cent of the physics
graduates and 41 per cent of the
ethamatics gradiates.. This historic'

on for programs designed to retrain’

February when women from Ohio

pattern of few women engineering

raduates combined with the -current
demand for engineers provides an excellent
opportimnity for those women interested in
an engineering career.”

The program will begin with a week-long
session aimed at psychological motivation
and re-enforcement of the participant’s
decision to obtain credentials in the
engineering profession. Panel discussions
will focus on problems encountered by
professional wom . in contemporary
society. Women with experience as

icks women in engineering

. professional engineers will be available for

role model identification.
UD bas been involved in a previcus

project with the Monsanto Research Corp. ~ §

to retrain their personnel to become
qualified chemical engineers. .

Shaw also bas directed the Women in
Engineering programs held for the past
three sunmers on the UD campus. The
workshops enabled high school age women
to investigate the possibility of careers in
engineering,

“Of course,” said Shaw, ‘the test of all
our programs is whether the people we
educate can function as engineers, We have
acquired enough experience in adult
education and re-training to gain an insight
into what education is needed for
professional competence.”

s s S o e e
Sl ke g,
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Carol Shaw [above] winner of two
recent NSF grants, has also .directed
programs ot UD for the Jost three sum-
mers to acquaint hugh school women with
the field of enginsering. Diane Thompson
[below], o co-op student im engineering
working at Delco Moraine, helped with
lost summer's program._
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Evansville, Ind:ana. Dr. Amer
did his undergraduate work
at the University of Alexan~
dria and received hisM.S. and
Ph.D. from the University of

l Illinois College of Medicine. .
T. Amer is amember of many scientific socieites, has
been a participant in a number of national and inter-
ational scientific symposia, and is the author or co-

thor of over sixty articles and communications.

There are a number of sites at which drugs can

fect the cyclic nucleotide system. Some of these
tes are more attractive for drug development where
tissue selectivity, specificity of desirable actions and
inimal side effects are of paramount importance.
reater understanding of the factors operating at these
sites angd their susceptability to drug effects must be
hieved before successful and deliberate design of
seful drug entities can be made. The involvement of
cyclic nucleotides in disease makes it, at least theoreti-
Yy, possible to produce agents that could correct the
asic metabolic disease-associated abnormalities and

thus be more curative than presently ava;lable drugs.

Possibilities also exist for prophylacticapproaches
esigned to minimize or even circumvent the disease-
associated changes in cyclic nucleotide metabolism. The
ose association and collaboration between the bio-
emical pharmacologists, chemists and other bijolo-
ists coupled with the long term commitment of the
harmaceutical industry, can move these considera-
ons from the realm of possibilities into the realm of

i reality for the good of all.

R RLT RN R
'Cincinnati Chemist Award Nominations Due

December 31, 1976 is the deadline for submitting
ominations for the 1977 Cincinnati Chemist Award.
eaward will be presented at the regular meeting of the
Cincinnati Section on February 9, 1977, and is given an-
ually to a member of the Section in recognition of con-
ibutions to the scientific community in the field of re-
search or education. The recipient of the award will be
e speaker of the evening.
Nominations should be accompanied by a descrip-
tion of the candidate’s career and professional accom-
ishments. Please send them to Dr. Harry B. Mark, Jr.,
hairman of the Awards Committee, Depaitment of
Chemistry, University of Cincinnati, Cincinnati, Ohio
lS 221. For further information or assistance, please con-
ct Dr. Mark at 475-2263. -

Novembe:, 1976
PROG 1 .,'.':' -'. 5._‘1_...-' ,":A.-..'~
6:00 PM. Social Hour, sponsored by The Drackett

B ST Company and Merrell-Nanonal Laboratones

_7:00PM. ~ Dinner, Windjammer Buffet Sll/person ‘
: 8:00 P M. .- Dr. M. Samir Amer, }..ad Johnson. -+, ¥ 0

C ot ”Cycl/c Nucleot/dos and Drug Development’ |

Reservanons MUST ov made for the dmner and may be obtamed
by calling Jim Niewahner at 292-5404 (ofﬁcc)or 781-1098 (home)
by 12:00 noon Monday, November 8. ST e Ty

. B
_,...—ii .- -‘ ~e
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FAST-TRACK LATE ENTRY PROGRAM
FOR WOMEN IN ENGINEERING

N
Y P
(et

The University of Dayton is conducting an NSF
sponsored program entitled “4 Fast-Track Late Entry
Program for Women in Engineering.” The program is de-
signed to advance holders of bachelors degrees in certain
fields to the current academic level of engineering degrees
within a relatively short period of time and is a mecha-
nism for entry into the field of engineering. The program
includes a tuition-free 11% month course of instruction
running from January to December, 1977. To be eligible,
applicants must hold bachelcrs degrees in chemistry, phy-
sics, mathematics, or related sciences. The official dead-
line for application is November 30, 1976 but it is re-
quested that applications be filed as early as possible. For
more information and application instruction, write Pro-
fessor Carol M. Shaw, University of Isayton, 300 College
Park, Dayton, Ohio 45463 or call Professor Shaw at
(513) 229-3621.

Women Chemists Needed As Participants
In One Day Undergraduate Workshop

The University of Dayton is planning a one-day
workshop entitled “4 Woman in Science and Engineering
Career Workshop''to be held on February 8,1977.Women
chemists are needed to serve as leaders and role models.
The workshop will serve freshman and sophomore college
women from the fourteen schools in the Dayton-Miami
Valley Consortium of Schools and is intended to encour-
age these women to major or continue to major in science
and engineering and to provide them information about
career opportunities in these fields. Women chemists in-
terested in participating should contact Professor Carol
M. Shaw, University of Dayton, Dayton, Ohio 45469 or
call Professor Shaw at (513) 229-3621.
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assiunedd He gho takhees g lurn Js
embassy or consulate duty omncer,
providing 24-hour aid 1o Amenicans
in distress in foreign lands. Prior to
taking the U.S. Foreign Service test
and beginning his career, Zettler
was a chemical marketing project
manager in Cleveland.

Manages Power Plant

Selection of ANDREW T.
MULATO56 to be manager,
Muskingum River Plant, Ohio
Power Co,, Beverly, Ohio, has been
announced. He is a veteran of 21
years’ experience with the American
Electric Power System of which
Ohio Power Co. is a part. Prior to
this promotion, Mulato was assist-
ant manager of the Genersl James
M. Gavin Plant, Cheshire, Ohio. He
has been with the firm since 1955,
starting as a test engireer at Tidd
Plant, Brilliant, Ohjo. Mulato then
became maintenance foreman in
1963 and moved to Muskingum
River Plant in 1966 as a perform-
ance engineer. He was in New
York, N.Y., for two years at the AEP
Service Corp. to prepare for a future
assignment at the System’s first
nuclear power plant. In 1970,
Mulato was assigned to the Donald
C. Cook Nuclear Plant, gridgman,
Mich,, as a maintenance supervisor
and then moved to the Gavin Plant
in 1972,

Heads Plant Personnel

Appointment of DWAYNE E.
MORRISON'65 to personnel man-
J2er, Metais Plant, TRW Inc.,

i Mrered, Do, s bHheen

Wanted: Students

VY OMEN \WHO have
received bachelors or
masters degrees in chemis-
try. mathematics, physics or:
a reluted science and who
graduated between 2 and 15
years ago are being ofiered
a program designed to ena-
ble them to enter the field
of engineering. The project
is sponsored by the
National Science Founda-
tion and is given at the
School of Engineering, Uni-
versity of Dayton, Dayton,
Ohio 45469, It is a "Women
in Science Career Facilita-
tion Project” January 1977-
December 1977, There is no
charge to the students for
instructional costs. Candi-
dates who desire applica-

. tion material and additional
information may write Prof.
Carol M, Shaw, Associate
Professor Chemical Tech-
nology, University of Day-

ton. [

Designs Satellite Products

Engaged in the design and pro-
duction of equipment used in satel-
lite communications is Symetrics
Industries Inc., Indian Harbour
Beach, Fla., headed by JOHN T,
JACKSON'52. He joined the firm in
1962 as controlle;. Symetrics
recently completed a Sateilite Com-
munications Training System to be
used by the U.S. Army Signal Corps.
It is currently in the process of
buiidirg 2 zroup of 30 greund tei-
mingls iar weainer saiell: i tominu-

NiFtiram reoreL v
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Qee-ycar §75,000 grant insupport of
ndergraduate energy studies and ma-
ials programs has been awarded to
Eechnic Institute of New York by

eneral Electric Foundation.

inted an Aviation Education Re-
ource Center for the state of Connecti-
ﬁby the General Awviation Manufac-
C

'oUniversity of New Haven has been

r's Association. This program is a
perative venture between the educa-
tion community and the aviation indus-
tmmaimed atincreasing publicawareness
o‘viation and providing information
Fo career opportunities.

E University of California at Los
 AMgeles has established an Institute for
. Medical Engineering. Initial support for
| new research unit will be provided
YlMr. and Mrs. Ralph E. Crump.

ived a grant of $123,000 from Lilly
dowment. Inc., to extend its empha-
sis on social science and the humanities
the WPI curriculum. The purpose of
grant is to develop. during a two-
year project, a “technological huma-

rm program: values formation in pro-

*}:cester Polytechnic Institute has

sional education.”

Francis G. Tatnall, a pioneer in the fieid
of materials testing, has been named to
the Gallery of Distinguished Engineer-
ing Alumni of the University of Penn-
sylvania. Tatnall is a director of Vishay
Intertechnology, Inc., of Malvern, Pa.,
a manufacturer of precision resistors,
strain gages, and photoelastic equip-
ment.

Mo-Shing Chen, professor of electrical
engineering and director of the Energy
Svstem Research Center at the Univer-
sity of Texas at Arlington, was pres-
ented the first Power Engineering Edu-
cator Award at the 44th Edison Electric
Institute Annual Convention. Dr. Chen
was honored for his superb teaching
accomplishments in the field of power
engineering.

G.enn R. Swetman, professor of English

at Nicholls State University, was electcd\

president of the National Federation of '
State Poetry Societies at its bicentennial
convention this summer. Swetman, a
published poet, teaches both creative
writing and engineering writing.

Frederick D. Rossini, professor emeri-
tus at Rice University. has been awarded
Germany's Carl Engler Medal by the
German Society for Petroleum Science
and Coal Chemistry. The medal recog-

nizes Dr. Ressini’s outstanding contri-
butions to petroleum research over the
past several decades.

Joseph Bordogna, professor of electri-
cal engineeringand associate deanat the
University of Pennsylvania, has been
appointed as the new director of t. =
Moore School of Electrical Engineering
at the University, which includes the
Departments of Electrical Engineering
and Science, Computer and Informa-
tion Science, and Systems Engineering.

Jay B. McGarraugh, professor of civil
engineering at the University of
Missouri-Columbia, is one of four
faculty members selected for recog-
nition for superior undergraduate
teaching. McGarraugh will receive an
award of $500, made possible by a giftto
the University from the Amoco Foun-
dation.

o y———

The University of Dayton has receiveda
grant of $111,944 from the National
Science Foundation for the design and
implementation of a one and a half year
late entry program for women who are
interested in moving toward careers in
chemical or electrical engineering. The
grant will sponsor scholarships for 40
women who earned undergraduate
degrees in math, chemistry, and physics
between 1961 and 1974, who want to

i move into engineering.

Schedule of NSF Programs for Education in the Sciences—Fiscal Year 1977

his consolidated
ducation in the sciences.

table presents
It is intended as a convenient

important time-schedule information concerning NSF programs for

fellowships and (2) institutions submitting proposals for the conduct

projects. Although application closing dates are fir

reference for: (1) indiviouals applying for

of all other listed programs and

m, award dates are approximate.

INFORMATION FOR FELLOWSHIP APPLICANTS

Program Award
Announcement Application Announcement Pertinent
Dates Closing Dates Dates Publicstions
FELLOWSHIPS )
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“late entry'’ retraining
bggam for women who already
, viheir undergraduate degrees
tWish to enter the field of
emical or electrical engineering
sgabeen announced by the
grsity of Dayton.

‘The National Science Foun-
tion has provided UD with a
aiof $111,944 for the one-and-
h#lf-year program.

The program is designed for
omen who- earned undergrad-
ldegrees in mathematics,
heWistry and physics between
861 and 1974. The academic part
program will begin in Jan-
A Tentative deadline for ap-
lications is Oct. 30.

e federal grant will be used
1ponsor scholarships for
pProximately 40 women.
tudents will be enrolled full time

ograms leading to careers in
or electrical

ither chemical
ngineering.

cording to Carol M. Shaw,
siiate professor in the school
D gineering, women last year
omprised only 1.6 per cent of the
bnganeering graduates, 20 per cent
f‘e chemistry graduates, eight
nePcent of the physics graduates
and. 41 per cent of the mathe-
; ‘@ graduates.

his historic pattern of few
women engineering graduates,

c«ibined with the current

e . D n- ¢ -
O Newralil

\ - —
Y ormen

- AN, o [P
§ Engineerng Field

demand for engineers, provides an
excellent opportunity for those
women interested in an
engineering career,” she said.

The program will begin with a
week-long session aimed at
psychological motivation and re-
enforcement of the participant’s
.decision to seek credentials in
engineering. Problems encount-
ered by professional women will
be discussed. )

Professor Shaw also announced
that the National Science
Foundation has approved ancther
grant, amounting to $9,940, for a
weekend workshop in February at
which women from Ohio colleges
will learn the options available to
them in- the science and
engineering fields.

UD is the on'y one of 33
institutions to receive a grant for
both the ‘late entry’' and
workshop programs. UD has been
involved in a previous project
‘with the Monsanto Research
corporation to retrain their
personnel to become qualified
chemical engineers. Professor
Shaw also has directed the
“Women in Engineering’’
programs for the past three
summers on the UD campus to
help. high school students
investigate engineering as a
career.
crT

q-3-7¢
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0T engineering degree

The University of

T with science back o

..that will grant an
ha] od

-
L2

yton is recruiting
wormen

grounds 10 enter a special program

engineering dezree in a year and a

’ﬁon?azicsved=8 S$11 344 National Science Founda-
dinatbed by Ar::g;gi:t:n; carry out the program, cooor
Mo b rofessor of Engineeriag Carol
b usth:gv ;g:xgetnhe ‘fggnt \]a;'l:)l provide scholarships for
. w . - .
cal or elecirical engineerilng. ? frenedin either chemi-
o ri’;ikwe ts?::: gzl:::eirfv .et:lz’celient opportunities in the
¢ ith ergineering degrees.
are ;::gtrixle;}n ]who earned a degree in science alter 195]
e ua afly well qualified for the progra:, Shaw
- Applications should be made 10 UD by dct 30,
. A

- she said.
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The University of Dayion is one of three univeszi-

ties in the aution te receive a National Science Foua-

, dation grunt designed to retrain vromen who are igisos
ested in careers in engireering.

The progrem is geared towzrd women wiik
undergracuaie degrees in math, chemisiry and
" physics, earizgd b.m ecn 1861 &nd 1974, who are now
" interested ju careirs in chemical or elecincal

engineering.

The S111,844 grant will supply full seholarsh tips to
. approximately 40 woemen who enroli fuil-time for 2

N |
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year. The foundztion also awarded engiceering re-
:ining grants for women to the Caiversity of Noire
me and the Urniversity of California.

Cerol 1. Staw, pregram creztor ané co- ordirztor

-4

8,

-]LP

fer UD, -::d it was an excel'zat opporteaity for
women who {ind themsalves un remploved or.
unceremployed.

ae demand for women engineers is there,” she
szid.

“In 1874 women comprised 1.6 perceat of the
engineering graduates, 20 percent of the chemistry
g.advtes, 8 percent of the ph}s.cs graduates znd ¢)

£rcent of the mathematics grzdvates. This h'czo"nc
pz":-n o few women engineering graiustes . o...
Sized with the curreut demand for engineers prov

« ercellent Opportusity for those women igte:
nentl: €ETN EC'-eer "
ine o7 epplicaion is Oct. 30.

B-10
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The  University of
Dayion” has received a
grant of 5111,944 from
the National Science
Foundation for the de-

sign and implementation

of a one and a half yea.

late catry program for.

wonien who are interes-
tca in moving toward

careers in chemical or

clecrsical enginecring.
" The Fast Track Late
Entry Program is de-
signed for women who
carned undergraduate
degrees in math, chenm-
istry and physics be-
tween 1961 and 1074 ang

)

-—

v

another proposal for a
' 759,940 grant, also ap-
proved by the National
- Science Foundation, for,

+a- weekend" workshop -

-slated in Febriary when
women “~om Ohio col-

leges will be presented ~°

with the options availa-
bie to them.in science -
and engineering.

“UD was the only one
of 33 institutions to re-

ceive a grant for both the -

-year-long late entry pro-

- gram and the workshop.
Program design, reali-
zable objectives and

. UD’s- School of Engi. -
neering's previous ex-
perience in related type ,

.programs and in recruit-
ing women and minori-.
ties were citea as rea.’,

"sons_for the approval of
the grant. .

UD has been involved
in a previous project
with the Monsanto Re-
search Corp. to re-irain
* their personnel to be-
. come qualified chemical’
engincers. Prof. Shaw
also has directed the
Women in Enginecring
" programs held for the
past three summers op -
~the UD “campus. -The
workshops, enabled kigh.
»schoot 3ge WOTTeIrto| it
vestigate the possibilizy
_‘pf careers in engineer-
ing. . .
“Of course,”  said
Prof. Shaw, *‘the test of
L al our programs is whe.
ither the people we ecy.
icate can function as ep-.
‘.'gineers. I’l‘\’e have ac-
R - 2

| et o an

*R.11

\tfnce." .

P

quired enough experi-
ence in adult education

. and re-training to gain

an‘insight into what ed.’
ucation is needed for.
professional compe~.
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) Despite credentials N T

Women worry : .

‘about success: 4 Women eng/neers S
in engmeermg L (ot rom o)

~..

-«
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\ t&:](;(men past the mdergraduate age, wlll
; ' o/ a llcants were not acc e a year-and-a-half to complete. Students’
I Although the twenty-nlne women HCCGP“?d o / \irfapdequate quah"cauo:‘:sepled oecause ot . will choose between programs in chemical,
; into UD's late entry engineering program | : or eleclrlcal englneerlng L \
“have excellent credentlals,-some of them . L ' fa i
 have doubts abcut thelr success.”. - . ', " Ci‘\‘erry attributes the women's hesl(ancy +" UD was orie of three universities recelving
For that resson the_ first week - January DN too much - empllas‘s on fulfillment ,u‘e NSF grants .'l'he others ° were u)e.
18-21 - of tie $111,944 program funded by the ,; " W'“‘OU‘ corresponding attention to reality, University of California at Davis’ and the
National Science Foundation” will be ; the kind of information — what jobs are.. “University , of - Notre” Dame. Shaw had*
‘devoted to the ltopic of motivation. The '1 iy “available and how dd I prepare for them ~ , directed, the Women In Englneerlngf
- ~program will begin at 10 d.m., Tuesday with . "4 » which men have been geared into from the * " programs held for the past three summers }
R ~a panel of-older women who hz;ve found - & , time they were very young » ; on the UD campus. She also has a $9,940 {
n ‘Success after mid-career changes to A o ‘grant from NSF for a weekend workshop In 3
engincerlng. 1 ; Mu’l‘irﬁ‘ii’ioﬁ‘i‘if’n‘ié’ in :crfe':tr(l’i‘f:un:mi? February, for-watnen from Ohlo colleges. .
] Motivatlon also was a tactor In the ad- Fthem for o great part of I, 1t's not a'’ o e =)
"dition of a new member.to the staff,’ ac- "\ ! trivolous acuvlty lt's a Serlom; business " * Shaw ls convinced o( ‘the -women's ¥
* cording to Carol M. Shaw, director of the N Cherry said. - - "' - ' i~eventual success. The demend Is there, The }
. program and . associate_ profcssol‘ of K ! st Te A women need only fill it. “In>1974, . women -
* chemical lechnology. | ? Néverthclcss, the women do sce anothcr . comprised 1.8 per cent of the engineerlng v
Nancy Cook. Cherry, a psychn'agis: ‘with l - educational venture as a.risk. Some of the : ‘graduates, 20 pet cent'of the chemistry 1
, extensive experlence in women's programs, ¢ " womeh are still paying off educational loans * graduates, - 8- per cent “of the physics !
* had her initiation into the program when-she *", .-and have not found positions which glve\ graduates - and " 41 per cent of the-
heiped Shaw make the some 25 telephone thcm fihancial - security. - Although " their” mathematics graduates,” she’ said, ““This.
1calls to wom.en who had been accepted Juto 2 .ultion will be covered by the NSF grant,” * historic pattern of few, wornen engineering _
the .program ‘but had, last. mlnut-' doubts some wiil have to find part-time jobs Wwhile: > graduates . combined ' with fhe current 3
sbout their ablllty s ¥ they are at UD. “Naturally, they wonder if  demand lor engiheers provides an excellent .
= *When you're talking 5 & woman w.th a’ " Lit's going to be WOrthwhlle, it there 3 gomg oppOrtunlty for those:women lnterested ln
straight A average, there’s absolutely no.” i 2 lo be a payo(f Cherry sald . e 8N cngmeering carger Hoar T “u
 reason why she should have doubts,aboat, ", (. - A € Ve e SIREL =", R
her abllity to do well in the progrnm."Sha\'v - $ [ The brogram. especlaliy/ deslgned (or o SN gPat}fda Rooney’ ‘;
. stid, adding; “I'm convinced that a simllar - ; P ' N ' O Yo o -
“group of men with C averages. would not | AN : Lo P e - :
have the same kinds of hesitancles.” . ‘ ! BRI R f Y
One third of the women in the grogram N S ‘ e T N o -
2?«3 have master’s degrees. All have bz.chelor's = O BTN T Lo --'--‘f",-'f’:"_j‘;n,"" s :jfj-;-" PR
w2 degrees and science and math backgrounds
o which were prerequisites for the program.
E MC 'The program was compelitive. A third of the




UNITED WAY MESSAGE

Employes found out where and for
what their dollars were going during
last week’s United Way cainpaign. One
of the speakers was Dick Frans who
had a few words about the Boy Scounts
of America, one of the lsrger United
Fund organizations.

T —
BENEFITS BRIEFS

Q. What benefits do | receive if |
am on a Maternity Leave of Absence?

A. AIll benefits remain in force until
the termination of the leave. When
you deliver, we pay maternity
benefits plus nursery charges.

Q. What happens if § or one of my
" dependents is confired for menta.
iliness and after confinement need
treatment by a psychiatrist?

A. Full Plan benefits are payable just
as for any other illness while in
the hospital. Out of hospital treat-
ment by a psychiatrist is paid at
50% unless it is the employe and
he is not working, and then 80%.

I
t EAGUE NEEDS COCRDINATOR

The ‘iound Basketball League needs
a coordinator to run things during the
1976-77 season. Any employe inter-
ested in being the coordinator, or find-
ing out more about the job should
contact Bill Blevins, ext. 3381, or
Barry Reed, ext. 3549. The league
_needs a volunte~r as soon as poscible
< ) ~oming season can be planned.
E [C a volunteer, the league will
b wmwzass be cancelled.
it

THE UNDERMOUND
IRAD TENNIS

By winning all 4 points against DESC
in the final team match of the season,
the Mound Netters won the IRAD
Tennis League with a record of 33
wins and 7 losses. The loss dropped
DESC to 3rd place in the final stand-
ings and enabled the Monsanto Dayton
Lab Team to finish in 2nd place. Other
teams competing in the Leagua were
Miami Valley Hospital, Dayton Pro-
gress, Monarch Marking, Standard
Register ~ad Dayton Power and Light.

Member of Mound’s Championship
team were Elton Murphy, Don Hast-
ings, Fran Haas, Bob Ellis, Dick Neff,
Dan Hill, Seukwon Pai, Jerry Barnett
and Ray Anderson.

Carol ¥

WOMEN ENGINEERS?

Don't lauch, there’s a big demand for
wume erg:ieer. today. In fact, there
are tn .1y womnen enzering tne field
becaus: it otfers them strong career

possibilities. Not only that, but pro-
fessional women engineers are good
at their jobs.

The University of Dayton has come
\p with a program to help women
into the engineering track in what
they call their FAST-TRACK LATE
ENTRY PROGRAM. What the pro-
gram does is to take holders of bache-
‘ors degrees in certain fields and ad-
vance them to the current level of
engineering graduates. The reasons

for doing this are many, but top
among the reasons is that the engineer-
ing field offers higher salaries and
greater advancement possibilities than
some other scientific fields.

The field is open, too. Women who
have received a Bachelor’s or Master’s
degree in chemistry, mathematics,
physics or a related field between
1961 and 1974 are eligible, In the
FAST-TRACK program there’s no
tuition cost, since the National Sci-
ence Foundation is footing the edu-
cational cost of women who qualify.

Need we say more? Perhaps, but if
you want the real scoop, see Barbara

Bonelli in P R Q0
on? i in Personne B-ij()

Volume No. 2, No. 30
September 24, 1976
UNCLASSIFIEDS

ADVERTISING POLICY

Only Mound employes may use the newsletter
advertising service, Advertising must be sub-
mitted to Communicstions, A-144, by Friday
for inclusion in the following Thursday's edi-
tion. Ads will be published for two consecu-
tive weeks and must be resubmitted for fur-
ther publication. All transactions resulting
from the ad service must take place outside
scheduled working hours.

— FOR SALE ~

Aluminum storm door, .1sed but in good

cone. ion; two windows and two screens,

needs hardwars. $10. Barry Reed, 435-9238.
9/17/78

Anyone interasted in subscribing 1o CON-
SUMER REPORTS at the group rate of $8
per vesr, call Howard Kreider (3309) nr
433-7417. 8/17/76

Whiripool No Frost 12’ refrigerator/freezer
- excellent condition. $125.00. and Sears
Coldspot 8000 8TU Air Conditioner. Win-
dow mount, 120V, excellent condition.
$100.00. Bill Yates {7189) 1-641-3467.

- 9/17/76

1972 Vega Hatchback, 3 speed, low mileage.
(3128 or 274-2974 after 5. 8/31/76

Maple trundle beds with innerspring mattresses,
bunkie boards and springs. F. N. Bradley, 748-
1054, 9/24/76

'75 Honda 400 - Super Sport, dark blue, still
under warranty {only 2 months olg). Only
1700 miles {fully serviced at 1000). No prob-
lems. Assume payments. Ext. 3597 or 298-
7187 sfter 5 p.m. 9/24/7G

DINING ROOM SUITE, Duncan Phyfe, Blond
Mahogany Finish. Tabie - 64" X 42" plus auto-
matic leaf of 12", Chairs - 1 capwin and §
regular, Tulip Design. Buffet - 62" long X
19%"” deep X 35%" high. Reasonable offer.
John L, Kuhn, 746-8234 or ext. 3169,
9/24/7€

WANTED

Playmate(s} for three vear oid daughter, Will
consider cooperative play-group or part-time
babysitting in our home. S. Linden-Maue Rd.
area in Miamisburg. Call my wife (853-8436)
Bill Tonne. 9/24176

Cotton & Knot scraps suitable for making
Quilts. Please call 3453 or 866-7061, Ollie
Johnson. 8/17/76
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\NSF backs women

The University bas received a grant of

{ $111,944 trom the National Science Foun-
; dation for the lmplementaﬁon of a one-year,
* late-entry ‘program for women who are.
;mterwted xncareers inchem.ical or elec-
» trical engineering.;. ~\Jr. 0 27
{ -~ Designed ‘for wornen who earned un--
‘dergraduate degrees in’ math; chexmstry
‘and physics between-191 ‘and ‘1874 and .
"-would like to respénd to the current demand

* for wornen in engineering, the programwﬂl
~-M~_~A.«rum~.ﬂmn.,._mwm

’\m-’('

beglninJamxary 1977.'1‘he grantwmbe

" used to sponsor ‘scholarships for the ap-

proximately 40_wames,..who will enroll. - ]

're.ntatxve deadline for application is Oct. 30 Sl
-. Students will be enrolled full time inoneof

. thetwo paths which will lead o a bachelor’s ’.-’_' -

degree either in chemical ar. glectrica};": -
engineering. Women with math, science, TS
chemistry. or commensiirate backgmunds <
are being sought, according to -Carol ‘M.~ ,‘
Shaw’ (chemical enginéering techn‘&logy;,\ ‘-._-«. =
‘coordinator of the program, because their- -

L. academic background is similar*o that of : "-'* _'_’j g

: profasxonal engineers. "*The ‘demand is.

o v"‘t\" -a—w-—h)'. FREET n

a2 1

Wo men englnéere {@,.,,,,u,dm;gm

to

pm)ect with the Monsanto Corp

there,” “she " explains.*In’. 1974 “women o
- compnsed 18 per cent "of the engineering’ ‘.':'
! market, twenty per cent of the’ chemistry
* market, eight per cent of the physics market - - _;'
and 41 per cent of the mathematics market. " o
! The” “historic * pattern: -of . few’ women T .
* engineering graduates together ‘with -ibe*, © °
" current demand for. engineers provides an -
! y excellent opportumty for those women m-
tev'ested ‘in an-engineering-career,”
“"The program will begin with'a week-long .
i ; session.aimed at psychologxcal motxvation. R
T 41id - re-enforcement “of “the partxclpants b
5decxsxon”to obtain credennals as ‘-8 h__
. professional -engineer. Panel _ discussions -
* will focus on problems encountered by
professional- women. in" -contemporary, -
. society. ‘Women. with experience as™ i
. orofessional engineers wﬂl be.available for .
‘-role model xdenhﬁcatim., S Sl R
. &awalsop.eparedanotherproposalfun - ':' .
$9,940 grant, also approved by the National
‘Science Foundation, for- a _ ‘weekend - ) A
‘workshop slated in February when women ’--‘ <.'
: from -Ohio' colleges will be presented witht- ™"
the optxons available to them in science and - / N
engineering. UD was the only one. of 331n- - o
shmtxomtoreczxveagrantforbothﬁ:eyear ~ —_“, "
‘long .re-entry program and the workshop. - e
Program design, realizable objectives and . -
‘UD's previous experiepce .0f recruiting. '“—" -
wmnenandm!mriﬁwwmdtedasream ~ 2
for the approvalaf the. grant.. - -,'f- G- ’_' :
UD bas beeq involved in"a prevmm

£ ICommueampupzl

‘-\'\, .
PRl L~

T e

\4.
" -
Tt

ratrain “Of course,”said Shaw, “the test of all

‘their personnel to Lecome -qualified OUr programs is whether thé people we

chemical engineers. Shaw also bas
the Women in Engineering programs held .

forthepastttreesumma-son

directed educate can function as professional
engineers. We have acquiréd enough - ex-
the UD ‘perience in adult education and re-training

campus. The Workshops enabled high school o gain an insight into whal education -is

age women to mmﬁgate the possibﬂity of - needeéfpr profwsioml competence.”’ :
.\,.'-.." ,.'_ - ' (P'R')

s - "-,' e e s .

careers!nendneu'in&
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DESC Electron, Vol. XIII, No. 16

Defense Electronics Supply Center

February 18, 1977
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STUDENTS ORIENTED - Officiais of the DESC Uirectorste of Enginesnng Standardizetion end Of-

fice of Civilien Personnel discuss carse: opportunities in Federsl service for six visiting representatives
of the University of Osyton’s FesteTrack Late Entry Program. Answering questions on the Center's
enginsenng pre.gram and generel prospects within the Federsl service are: lI-r) George Mulier. chisf of
the Elsctro-Mechenical Civision: Enginsenng Stendardizetion deputy director Robert Reusiofi:
Civilian Fersnanel director Carios Clifton: and Air Force Col. Floyd Hainzig, diractor of Enginssnng

Stunderdizetion.

DESC Supporting Program
To Interest Women In Engr.

DESC and the University of Dayton are participating in a special National
Science Foundation-sponcored program to intzrest women who have degrees 1n
other fields with a career in engineering.

The Center recently con.
ducted an orientation on
DESC operations for six
students participauing in the
program and this month hired
on a temporary basis s first
participant under the
program.

The so-called Fast-Track
Late Entry Program 1s in-
tended to advance holders of
bachelor's degrees in
mathematics. chemistry.
physics or a related saience to
the current academic level of
engineening graduates. With
the NSF :ponsorship, there 1s
no instructional cost to the
participants.

Women participating in the
program attend regular classes
at UD and are offered the op-
portunity to work on a teme

—— AT 3T

porary basis in engineenng
functions such as the Direc-
torate of Engineering Stand-
ardizauon at DESC.
ACCORDING to University
of Dayton officials. engineer-
ing has predominantly been a
male profession but currently
the doors are opening to
women. This is a desirable
turn of events because of the
top job and salary offers for
both chemical 2.d eiecincal
engineers and the keen com-
peuuion for employment in the
field of mathemaucs where
women comprise a large
percentage of graduates.
Currently, the demand for
women engineers exceeds ihe
supply. In 1974, women
enginecering graduates
represented only 16 of the
total engineering graduates. in
cnmpanson. they represented
20 per cent of the chemsiry
grads. 8 per cent of the physics
graduates and 41 per cenmt of
the mathematics graduates.
The program is accepung
any woman who has received 3
bachelor’s or master's degrec
in chemistry. matdemaucs.
physics or a related field and
who has graduated betwesn
1961-1974. Those accepted
into the Fast-Track Late Entry
pien attend UD on a full-ume
basis for 11-1/2 months Area
businesses and agencies such
as DESC have been noufied of
the program and asked to sup-
port the effort. This coming
October, a job i 15 scheduled
with firms and government units
to help place the students
UD OFFICIALS also in-
dicated that those who com-

plete the program will receive
academic credit for courses
taken as well as a ceruficate
describing the academic nature
of the program. The course of
study will aiso prepare par-
ucipants for graduate work In
chemical and electrical
engineening providing they
meet the normal entrance re-
quirements.

Non-academic expenses
such as room and board are
absorbed by the stuc’snts
themselves

DESC’s parucipation in the
program s intended to ac-
quaint students with empioy-
ment opportunities in Govern-
ment with hopes that they w;l}
consider a Federal career once
they compiete the program
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university of dayton

news release

27 WOMEN MAKE JOURNEY TO
FORTUNE 500 LIST IN ONE YEAR

DAYTON, Ohio, September 29, 1978 --- From limited career options at the
lower end of the salary scale to bids from Fortune 500 ccmpanies is a long way
to travel in one year.

Making the journey successfully were 27 women from the University of Dayton
who graduated in January of 1978 from one of the first one-year programs to train
women to become professional engineers.

The prototypPe program will be repeated; a second grant from the National
Science Foundation for $178,000 will allow the tuition-paid program to be offered
again, beginning in January of 1979. Living stipends also will be available.

The success story of UD's Fast-Track I is validated by Joan Callanan, NSF
program director for the Women in Science project, who said, "UD's Fast-Track
program is one of the more successful in terms of placing its graduates."

A typical success story is Jane Brauer, 26, a sales engineer witl. Reliance
Electric Co. in Pittsburgh. A year-and-a-half ago, she was a high school math
teacher in Illinois. "The brochure mst have ccme in the mail on a bad day with
my geometxy classes. In four weeks I had to make my decision, leave a secure
position where I knew there was a check coming in, close my house, store my
furniture, and drive to Dayton. After six weeks in the program I was convinced
that I had made the right decision. It was the academic stimulus that did it,
plus forming good study habits again and being exposed to people working in the
field, people who could show me how wide the path could be."

-more-
B-16
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JOURLIZY 7O FORTUNZ DCU LIST - coatinued

In her job as a salesperson Brauer works witch the sceel and coal industries.
Despite some conservative attitudes in waat are largely male dominated fields,
Brauer believes she is proving herself to be as competent as any of her colleagues.

“At first being a woman can be an advantage. Purchasing agents are anxious
to see what a woman engineer looks like. But after that initial meeting, they
expect me to do as good a jc» as a man, raybe even bettexr,™

Preparation. for such trials bcgan @¢s soon as the women were in the Fast~-
Track program, according to Carol M. Shav, assistant dean of Engineering for
Special Programs and Continuing Education at UD. The initial one-week session
of the program is devoted to motivaticn and counseling in preparation for the
work of the ensuing year. 1Included in that weck is a diagnosis of skill attain-
ment; a sequence of mcth courses are available to those whose lack of background
in this area might prove a nindrance ‘i the program. The sequence was evidently
& success; those Fast-Track students who took courses with undergraduates were
judged to be among some of the rost qualified their instructors had ever had
in the classroomn.

A professional developmont course helped narticipantcs over those first
hurdles of resunc writing and the job interview. Kency Cook Cherry, career
education program manager for the Fast Track program, believes that learning to
capitalize on previous successes is an important part cf that exercise. "Making
it more difficult wes the fact that those succesies vw2re often in areas in
which the students did not want to retu.n for employment. For instance, Jane
Brauer had never workcd in salss, yot, those interviewers who asked her about
her inexperie ce, hcard that she had indeed wcrhed in sales; for five days a week,
she had sold geoxatry to llth grnde students

-more-
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JOURNEY TO FORTUNE £CO LIST -~ cuntinued

Most startling of the success stories are of those whose salaries increased
drastically. Christina Perri, 28, was on welfare before entering Fast Track I.
Today, she is earning a salary in the high teens and has even greater potential
as she is in General Electric's management training program. The time, the
rigorous study -~ four or five hours s night -- and the struggle to support a
small child were all worth it. i

Perri describes herself as one of those whomen who were "intelligent but not
career minded. In 1968, when I was a college freshman, engineering was out of
the question; besides, overcoming the resistance of males in the math department
was hard enough. I figured engineering could only be worse. But, y»u change your
nind pretty quick when you have a small child to raise."

The job fair, which was held during Fast Track I, was another key to the
women's success, particularly the dinner afterward, according to Cherry, when
the company recruiters became fully aware of the program's credibility through
che efforts of the Fast Track staff. "The women who interviewed for jobs had
only to sell themselves. By that time, the employers were already sold on the
program," Cherry said.

Giving support to the women's decision to enter the Fast Track program was
an important part of the professional development course. ilarie Bushong, who
is in her mid-40s, had already been told by peers that :»e was too old to change
careers. They reminded her that she had already arrived at a moderate level of
comfort as an editor for Chemical Abstracts in Columbus.

Nevertheless, she and her two teenagcd children moved to Dayton for the
one year of the program. The risk was worth the effort; Bushong received some
of the highest paying job offers of anyone in the program. Today, she is in the
international division of Proctor and Gamble with responsibilities which take

her to all parts of the world while maintaining a home base in Cincinnati.
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JOURNEY TO FORTUNE 500 LIST - continued

Full academic credit is awarded for all courses taken in the Fast-Track
program. Options are available in either chemical or electrical engineering.
Qualified candidates must have bachelors or masters degrees in math, chemistry,
or physics.

The program also satisfies all of the UD School of Engineering requirements
for a second degree. Award of a second degree does derend, however, upon
satisfying general University requirements. All students who complete a
minimum of 30 credit hours in the Fast~Track program are awarded a certificate
describing the academic nature of the program. There are an average of 35
credit hours in the Fast~Track curriculum.

Next year's students will attend the program full-time from January to
December 14, 1979, and take 12 hours of courses in each of three terms:

January 16 to April 27; May 3 to July 27; and August 27 to December 14. Self-
paced instruction as well as traditional lectures will comprise the courses.
Those interested in applying for the program should contact Shaw at the Univer-

sity of Dayton. Her telephone number is 513-229-2736.




UNIVERSITY OF DAYTON

CAMPUS REPORT - FALL,

1978

Women being recruited
into engineering program

WanmafebelngaoughtatUDtopar-'

ticipate in a one-year, tvition-paid program
10 become electrical or chemical engineers.

Qualified women must have bachelor’s or
master’s degrees in mathematics,
chemistry, or physics. Program par-
ticipants will be limited to approximately
fifty. Stipends for living expenses are
available,

The program begins January 8, 1979, The
application deadline is October 10.

The Fast-Track II, will be en-
tirely supported by a $i78,000 grant from the
National Science Foundation. This is the
second time that NSF has funded such a
program at UD. .

“UD is offering Fast Track II because cf
the tremendous success of the prototype
program, Fast-Track I, offered in 1976-1977
at UD,” said Carol M. Shaw, assistant dean
of Engineering for Special Programs and
Continuing Education and project director
for the program. s .

“Women completing Fast-Track I were

eagerly sought by industries across the

country,” she continued. “A number of
women were offered management training
programs with Fortune 500 companies,
Several women had up to seven job offers
and received salaries that were $10,000
greater than what they had previously
eamd." .

The program, since it is a prototype, is in
the process of being duplicated by another
University at the suggestion of an industry
in that area which competed unsuccessfully
for graduates of UD's Fast-Track program,
according to Shaw.

“UD’s Fas*-Track program is one of the
more successful in terms of placing its
graduates of the twenty programs funded by

"NSF," sald Joan Callinan, program director
‘for NSF's Women in Science project. NSF
‘has funded programs for women in
-chemistry, computer sicence, and in-

terdisciplinary studies.

A special feature of the program is an
initial one-week session devoted to
motivation and counseling in preparation

for the work of the ensuing year. A
.professional development course will be
.offered to support the participants’ self-

concepts as professional engineers.

Full academic credit will be awarded for
all courses taken in the Fast-Track
program. Options are available in either
chemical or electrical engineering. The
program also satisfies all of the School of
Engineering requirements for a s:cond
degree.

Award of & second degree will depend,
however, upon satisfying general University
requirements. All students who coiaplete a
minimum of 30 credit hours in the Fast-
Track Late Entry program will be awarded
a certificate describing the academic nature
of the program. There are an average 35
crec't hours in the Fast-Track curriculum.

Students will attend the program full-time

‘from January to December 14, 1979, and
‘take 12 hours of courses in each of three
-terms: January 16 to April 27; May 3 to July
. 21; and August 27 to December 14, Self-

paced instruction as well as traditional
lectures will comprise the courses.
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TREND NOTES

University of Dayton 1s reportedly seeking women with
science or computer-science backgrounds to partictpate mn a
one-year, twtion-paid program to become electrical or chem-
ial engineers. Informatton on the program can be obtamed
from Carol Shaw, Assistant Dean of Engmeering. Unnersity of
Dayton. Dayton. Ohio 45469

Ed b
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uD to offer program

for women englneers

Women lnterested ln beoomlng
electrical or chemical engineers will
have a chance to qualify for such a
degree in a special program now
being organized at the Unlversity of
Dayton

Caro} Shaw, asslstant dean of
engineering for- special programs
and continuing education, said that
up to 50 women are’ being sought
for 8 one-year, tuition-paid program
known as Fast-Track II. Ms. Shaw
said that qualified women must
have bachelor’s or master’s degrees
in mathematlcs. chemlstry or
physlc& -

but application deadllne ls Oct. 10

~Fast-Track II, which is financed by
a $178,000 grant from the National
Science Foundation, because of the
success ot the protype, Fast-Track L

“Women eompletins Fast-'l‘rack
1,” Shaw said, “were eagerly sought
by industries across the country. A
numher of women were offered
management training programs
with Fottune 500 companies.
Several women had up to seven job
offers and received .salarles that

they had previously earned.”
S s Sl
gram is an initlal one-week session

devoted to motivation, diagnosis end
counseling. A professional develop-

nient course ngp be offered to sup-

The program starts Jan 8 1979,

Shaw ‘sald that UD is oﬂerlng)

were $10,000 greater than what'

Shav} sald a feature of the pro-

port the participants’ self concepts
as protessional engineers. '

27,

Award of a second degree will
depend upon satisfying general unl-
versity requirements.

Students will attend the program
full time from January to Dec. 14
and take 12 hours of courses in each
of three terms.

Persons Interested should conta_i::t
Shaw at the University of Dayton,
Dayton 45469 or by calling 229-
2736.

- FEE . . -
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SCIENCE NEWS

FALL, 1978

Tuition-free degree )T 12 1978

The University of Dayton is offering a
tuition-free educational program to train
women foi careers in chemical and elec-
trical engineering. The year-long, 35-
credit-hour course is available to women
who completed bachelor’s or master's de-
grees in mathematics, chemistry or
physics between 1950 and 1977. Women
completing the course will have fulfilled
all the technical requirements of the uni-
versity's engineering-degree program and
will receive a certficate explaining their
training. If their previous course work ful-
fills other university degree require.aents,
the women will be eligible for an engineer-
ing degree at no additional cost. Counsel-
ing, tutoring, a refresher course in math
and some living stipends are among sup-
port services offered entrants. Applica-
tions will be accepted through October 10
for the program beginning January 8; in-
terested persons should contact Carol
Shaw, assistant dean of engineering. O
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ENGINEERING EDUCATION NEWS

NOVEMBER, 1978

VOL. 5, NO. 5

Free Tuition for Women

The University of Dayton offers a tu-
ition-free educational program designed
for women who want to enter the field of
enginecsing. The program is funded by
NSF for women who have earned bache-
lor’s or master’s degrees in mathematics,
chemistry or physics betwern 1950 and
1977 and want to redirect their careers
into chemical or electrical engineering.
Tke program is called Fast-Track 1L
Those who complete the course w.rk
will have fulfilled all the technical re-

quirements for the university’s engineer-
ing degree program and will receive a
certificate expiaining their training. If
their previous experience fulfills otirer
university requirements, the women en-
rolled in this program may also earw an
engineering degree from the University
of Dayton. For more information on the
program, contact Carol M. Shaw, Assist-
ant Dean of Engineering for Special
Programs and Continuing Education,
Univ. of Dayton, Dayton, OH 45469.
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U D helps

ByDJ HLL L.
Cally News Stalt Writer e
Fomkln: all othm yntl] dutb us do
part..

* The Unlverdty ol Dayton doesi't force
women In Its acceldrated engineering
program to take a vow to the death, but
for one intensive y&: thé women say
tney sometimes lee} they're In a boud

, theycan'tbreak, ‘¢ .. iy
They come from &if over "the nation to
enroll In the Fast-Track program, where
they cram into one fear four years worth
of englneering trllf,nx toward a degree.

THEY INCLUDE women iike Linda Pol-
lack, 31, who couliin't resist the balt — 4

. . T T

chance to get an en:lneoring degree. "

tult.. ‘ree, ! .

She tatked her husbml Ron, lnto the
+idea. And together they lbcked up thelr '
house in Pittsburgh, Ps., packed their }
and 2-year-old children intq the cay, lnd
headed for Dayton. -,

Pollack, taking a year' 5 leuvo of ab

" sence from his high school chemistry

t . teachng

}

b. became the howsekeeper,
% and bojtle washer. Meanwhile,
(3 q workahollc, pushing

chief
hls Wi

o o

4 \ .

tudents engineer 4 years of work inlo one

DAYTON DAILY NEWS

APRIL 16, 1979

Tt just seems like a lot of work ¢

>
¥
L L R —wvv»wv'mmy. e At e EE IR L R SN I B B IR raandly ..,.... Sl m 1 -

’woman io help ‘Tulfil thelr amnmhv

“IF YOU MISS ope m.umum\'vom “attion goals, Fast-Track i right on tar
you've had it," sald Miss Harrahlll, = get, Shaw sald. -,
*Usvally you lme a day'between classes’ ~ Since starting the program, representa
%0 you have & day to make It up. Here "ty from about 25 colleges around th

you're In classeq five days a week, everys  pavion have come to observe Fast-Track
day. You have something for, every nlght Shaw sald, i '

‘and more on weekends.” .° .
' Since 1973, UD had o"ered special ca
In Fast-Track, the womed can get de- reer progrems for woraen and th
grees in chemical or electrical engineer £y gineering Department had bee

morethnnﬁOhounontudylnv a week
in addition to 15 hours of classes and un-
told other hours into nchool-relltod

"It gave me an opportunity to do some-
-thing [ hadn't thought about doing or that
- probably would have taken ms several
vities. m if I had just gone to night achool,”
"Everythlng s lchéduled now.” Mrs.’. d Brauer, a sales engineer in the Pitts-
Pollack said. “1 have, to ” vath]n. b’ . bﬂf'h oflce of Relllm a“m¢ C‘) ‘
schedule now, because [ always have ~Clovelnd:basedfirmi. *

homewo;k ‘waiting and a test Y RIGHT Now, tht 39 women ln the

tomarrow” © L " program éan lok no farther than the
Isit worth lt? ' ' !  niext day’s homswork assignment. ing. They et all the engineering courses . _working on the Idea of the accelera
' Karén Harrahil, 23, gradusted with' *5 TSSuler undergraduate sudent in the
L THINK IN the end ft will bo worth - “bonors In math 43d prychology before . LciPiiDe Would have {0 takg, but they
" e ' “don't hive to take the out-c(odllclpuno
It," Mrs. Pollack sald. "I don't tiink wé* ghe returned to Nebraska Wesloyan to ' » and related subjects othe vates *
. fully yet have any idea wWhat we've got- - pick up enough hours for additional ; hoarie e oy ’““"‘h"""
" ten ourssives Into now. It just seems ke \mdergnduno degrm in bloloa‘y .nd i have to Kudy, The womep have §OtLen " women, UD was abe to, got its Idea;
, 4 lotof work now. But it wili be worth ) , Shemistry. *, the b“k!m"“d all ready. ' i+ s gether quickly and present It. It beat bu
A(lmt.lbopelm o "7 Whea 1 ' " i ( d ’But why englndering now and nét ,/many schools Who latey flled for th
Indecd ft will be worth It, sald en 1 was In.college, "““ ed o hen they originally attepdad college? (unds. oo

: maybe 15 hours a week, and I had plen A , .
Carol M. Shaw, Fast-Track eoom..l.’f&" Y ¥ pleaty Mrs. Bmet‘{ mother ol,l Dartmolﬁk , 'n.. foundation provldeu $112,000

> ¢f time to work and do things I liked,”
{n the first Fast-Track class in 1977, 27 of uld Harrahlll, “If someone had told me . errﬂ‘v sénfor and a chemistry teachibr year to pay fuition for the women an
at Centerville Middle School, said,» give those who peed it funds toward

the 31 stidents enrojled in thebonm mi~ " T'd ever be studylng 60 hours a wee, 1
ished, shesald, - ‘ woulde;nvo told{h!::n they were crary,> -Woman engineer was unheard of WP"‘ " year's iving expenses,

with sultable career planning projects fo

. And ior every womas whb mduated{ . Barbira Barratt, 5, of Centerville, sad, - "¢ $raduated trém Ecllege in 1985, :
there were about three job offers waiting, " *it's always 20 demanding. The teacher i 1 had' 4 tough enpugh, time be!ng a2’ the brochure had sald two years (1
from the likes of Genera) Electric, ;Bh? .umlly uamn one chapter in class, womhn chemistry major, That was coh- * gtesB.of one for the program), 1 woul

and the Mead Corp, v A\, .._f

One of the finishers from the llm class, .
Jahe Braurer, agreed the “intensc” work
und "hectlc" pace were worth it. '

+ you're doing homework on another thaps stdered a brave new wotld ut that tlme. d
ter and you're being tested op #iilt a u:lrd - sald Mrw. Barrett. - o
chapter. Everything movés too Tast for ° NOW, ‘WHEN conpanied Are
them all to be synchronized.”, . ¢  for engineera and are anxioua

Al I . 3

have Had to think avout it a little longe
..A year 1 can sacrifice.” sald Mrs. Follac!
who recelves financlal ald in addition g
her tuition costs. . '

i

L
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Update on Fast Track

From limited career options at the
lower end of the salary scale to bids from
Fortune 500 companies is a long way to
travel in one year.

Making the journey successfully were
27 women from the University of Day-
ton who graduated in January of 1978
from one of the first one-year programs
to train women to become professional
engineers.

The prototype program is being re-
peated; a second grant from the Na-
. tional Science Foundation for $178,000
is allowing the tuition-paid program to
be offered again, with living stipends
also available.

The success story of UD’s Fast-Track
1 is validated by Joan Callanan, NSF
program director for the Women in
' Science project, who said, “UD’s Fast-
" Track program is one of the more suc-
cessful in terms of placing its gradu-
ates.”

A typical success story is Jane Brauer,
26, a sales engineer with Reliance Elec-
tric Co. in Pittsburgh. A year-atdd-a-
half ago, she was a high school math
teacher in Illinois. “The brochure must
have come in the mail on a bad day with
my geometry classes. In four weeks I
had to make my decision, leave a secure
position where I knew there was a check
coming in, close my house, store my
furniture, and drive to Dayton. After
six weeks in the program I was con-

MECHANICAL ENGINEERING

SEPTEMBER, 1979

vinced that I had made the right deci- N

sion. It was the academic stimulus that
did it, plus forming good study habits
again and being exposed to people
working in the field, people who could
show me how wide the path could be.”

In her job as a salesperson Brauer
works with the steel and cosl industries.
Despite some conservative attitudes in
what are largely male dominated fields,
Brauer believes she is proving herself to
be as competent as any of her col-
leagues.

“At first being a woman can be an
advantage. Purchasing agents are
anxious to see what a woman engineer
looks like. But after that initial meet-
ing, they expect me to do as good a job as
a man, maybe even better.”

Preparation for such trials began as
soon as the women were in the Fast-
Track program, according to Carol M.
Shaw, assistant dean of Engineering for
Special Programs and Continuing Ed-
ucation at UD. The initial one-week
session of the program is devoted to
motivation and counseling in prepara-
tion for the work of the ensuing year.
Included in that week is a diagnosis of
gkill attainment; a sequence of math
courses are available to those whose lack
of background in this area might prove
a hindrance ir the program. The se-
quence was evidently a success; those
Fast-Track students who took courses
with undergraduates were judged to be
among some of the most qua'ified their
instructors had ever had in the class-
room.

A professional development course
helped participants over those first
hurdles of resume writing and the job
interview. Nancy Cook Cherry, career
education program manager for the Fast
Track program, believes that learning to
capitalize on previous successes is an
important part of that exercise.
“Making it more difficult was the fact
that those successes were often in areas
in which the students did not want to
return for employment. For instance,
Jane Brauer had never worked in sales,
yet, those interviewers who asked her
about her experience heard that she had
indeed worked in sales; for five days a
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week, she had sold geometry to 11th
grade students.”

Full academic credit is awarded for all
sourses taken in the Fast-Track pro-
gram. Options are available in either
chemical or electrical engineering.
Qualified candidates must have bache-
lors or masters degrees in math, chem-
istry, or physics.

The program «lso satisfies all of the
UD School of Engineering requirements

for a second degree. Award of a second
degree does depend, however, upon
satisfying general University require-
ments. All students who complete a
minimum of 30 credit hours in the
Fast-Track program are awarded a cer-
tificate describing the academic nature
of the program. There are an average of
35 credit hours in the Fast-Track cur-
riculum.

Next year’s students will attend the

program full-time from January to De-
cember 14, 1979, and take 17 hours of
courses in each of three terms: Januar
16 to April 27; May 3 to July 27; and
August 27 to December 14. Self-paced
instruction as well as traditional lectures
will comprise the courses. Those in-
terested in applying for the program
shoqltd cc;nlt)act Carol Shaw at the Uni-
versity of Dayton, Dayton, i0. :
{513) 229-2736. yton, Ohio. Tel




COLUMBUS DISPATCH
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Wanted: Women Engineers

" ByMary Ann Edwards

' of ﬂnwsﬂ o

If you had a daughter who showed
real aptitude for mathematics and the’
sciences, what sort of career would you
encourage her to investigate? !

Chances are you would tell her
about teaching chemistry or biology or
arithmetic. Or you might advise her to .
study computer science.

CHANCES ARE good you would
NOT think of svggesting a career in
one of the many branches of engineer-
ing. - . - [
But ‘Marianne Mueller, P.E, is
frying to change all that: She wants

-

daughters of all ages with an interest .

in science and math, to consider
engineering — AND to consider pursu-
ing the program at Ohio State Univer- ’
sity. : . :

Mrs. Mueller, director of women’s
programs for the OSU College of
Engineering, seems proud of that
“P.E.” after her name. And well she
should be. It stands for *“‘professional
engineer” and means she has worked
in the field of engineering for a certain -
number of years and has passed a test
given by the state board of registration ,
for professional engineers. , )

SHE CITES statistics which indicate
that only 2.8 percent of the working
force of engirneers in 1977 and 1978
were women. Certainly this sounds as
if a female. engineer is someone
special.

But Mrs. Mueller doesn't like ‘the
Mspecial” status that comes with being
a woman engineer, because shé feels
this attitude puts female engineers on
pedestals. .

“I'm anengineer who happens to be
a woman and not a woman engineer,”
she says. C :

- NEVERTHELESS, Mrs. Mueller's
position exists just because women in
engineering and considering the field
do need some special treatment. When
engineering has as man¥ women as
other fields, then her job can be)
eliminated, she notes. * = 7 -

, “But so far they need
support and encourageshent,” she says.
“Engineering is still a male-dorninated
field, but that doesn't mean the work
cannot be done by females.” ’

In fact, she audds, “Companies are
fighting for women engineers!"” -

t ik

R

While opportunities for women are
risirg in engineering, they .re declin-
ing in many female-oriented fields,
cuch as teaching, Mrs. Mueller points
out. o ‘

THE AVERAGE starting salary for
an engineering graduate is $19,000 per
year, and the typical sepior, especially
female, can rattle off five or six job

- offers before graduating, OSU officials

say. .

While OSU has had someone per-
forming her dv‘ies since the early
19705, only ‘ars. .Mueller and her
immediate predecessor, Edith Korda,
P.E., have had the job as a full-time
task ’

. v »

OSU’s recent recruiting efforts
must be paying off. In 1972, only 1
percent to 2 percent of the college’s
engineering students were female.
Today the number is 13 percent and
Mrs. Mueller's gual is for 25 percent of
the fall 1980 freshmen enginecring
students to be women.

THE ENGINEERING College has a
speaking society which sends members
out to high schools to recruit students
for the program. Each panel always
includes women, who offer special
help to girls thinking of an engineering
caree . s

.+ “Engineering is still so male-orient-

ed ... that many of the women don’t
even think about going into engineer-
ing,” Mrs. Mueller, who took over her
job last October, says. ’
She invites high school girls to
spend a day on campus. Each one is
paired with a woman engineering
student, who takes the girl along to

special ° classes, introduces her to faculty mem-

bers and shows her around the cam-
pus. }f the girl is from out of town, she
can spend the night in one of OSU's
dormitories, too. -

Besides undergraduates, OSU also
is interested in women with the same

251
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- dackground but who originally chose

other careers. . )

“WE WOULD like to attract more
women who have a dugree already,”
Mrs. Mueller says. “They are unem-
ployed or underemployed.”

Such women may have discovered
they cannot use their degrees or they
may have dropped out of their pre-
vious .occupations for family reasons.
Perhaps they are teachers who are out
of work in a crowded field. ¢

A survey by the National Science
Foundation showed that there are
about half a' million women in the
United States who would fit into this
category, she continues. ‘ |

The Unjversity of Dayton currently

has_a_special engineering program,
called Fast Tra aimed at_these’
returnin nts, The program _is
s undation and the
industry, Mrs. Mueller says. .

BEFGRE SUCH a program can be
launched at OSU, the university needs
to find out how much interest there is
in the community, she says. At first, it.
might be geared to teachers on vaca-
tion in the summer or it might be
handled by the existing continuing
education department. ) '

Mrs. Mueller says there are proba-
bly 24 to 50 such women in the
Engineering College today.

While the demand fer women’
engineers is big and the salary is good,
a woman in the field still must be able"
to handle a certain number of prob-.

“lems which result from being both

young and female in an industry
dominated by men. R
A SURVEY by the Scientific M
power Commission showed starting
salaries for female engincers ate 4
percent higher than for men, Mrs.
Mueller flotes. However, the same
survey shows that in every field of
engineering, except for the starting
pay, womer:'s salaries are lower. .
A woman still may /find some
difficulty in being accepted by male co- |
workers. A - -
Young engineers have more know-
ledge of computer science and recent.
advances in the field than older co-:
workers, she explains. This can create’
ill feelings toward the young men and
especially the young women who are,
new on the job. od 1

"‘A YOUNG graduate woman engii




only as an employee but as an
engineer,” Mrs, Mueller says, and she
probably has to work harder to prove
herself than a man would, especially in
the construct.on industry, which is not
yet used to dealing with women.

Then there are the problems that
all career women face.
! “Every professional woman has a
problem combining career and family
life,” says Mrs. Mueller, who has two
daughters, Julie 23; and Lisa, 15. “One
has to thake compromises . . . it is hard
to be a perfect career woman and
housewife at the same time.”

But, she_adds, “There can be a
balance,”

TALKING IT OVER — Marianne Mueller, left, director
of women's programs for the Ohio State University
College of Engineering, talks with two OSU engineering
students after a morning recruiting session at South

neer has to prove herself capable, not
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SHE POINTS out that a 1977 survey
by the Society of Women, Engineers
showed that of the female engineers
working in the field, more, than 50
percent were married, while 38 per-,
cent were single, The rest were'

- divorced or widowed.

The director, who is in her 40s, says

.engineering offers a chance for crea-

tivity and a chance to see the direct
results of one’s work. And it isa career
upon which a woman- always can
depend. ' .

“It gives a secure and independent
feeling,” she says.

Before coming to OSU; Mrs. Muell-
er was a structural engineer, designing
bridges for the Franklin County Engi-

High School. They are Joanne James of Akron, center,
who is majoring in mechanical engineering, and Mary
ghfmas of 198 E. Norwich Ave., a junior in metallurgi-
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‘neering Department. She received her

training at the Technical University of
Budapest, Hungary.

SHE WORXED for various consult-
ing engineering firins, based in New
York and Chicago, and she had the job

. of désigning many of the bridges on the

Columbus I-270 (OQuterbelt).

She and her husband, Ivan, have
lived in the Columbus area about 20
years. He is an OSU professor of
geodetic science. which deals with the

- shape of the Earth for purposes of

surveying.

Now both U.S. citizens, they fled
Hungary shortly after a revolution
against the Soviet regime there in 1956
was crushzd by the Russians. :
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SCHEDULE OF ACTIVITIES

MOTIVATIONAL AND DIAGNOSTIC WEEK

January 17, 1977 University Holiday - Martin Luther King Day

January 18, 1977

9:30 a.m. - 10:00 a.m. Welcoming - Kennedy Union, Room 311-312
Professor Carol M. Shaw
Dr, David C. Kraft, Dean
School of Engineering

10:00 a.m., - 11:15 a., m., Panel Discussion - Kennedy Union, Room 311-312
Dorothy Bowers
Merck & Company
"From Chemistry to Chemical Engineering"

Japneil Braun, Ph. D,

Monsanto Mound Laboratories
"Late Entry into Graduate Work: A
Unique Challenge"

Lelia McAdams

Armco Steel Corporatioin

"A Family and Career: The Ultimate
Challenge™

Anne Newmanrn

General Electric Company
"Engineering Career Development at
Mid-Thirties"

11:30 a, m. - 12:15 p. m. Faculty Panel Discussion: What is the
Nature of Chemical and Electrical Engireering?

12:15 pom. - 1:30 p.m. Luncheon - Fast-Track Students, Late Entry
Panel, and Faculty

2:00 p.m. - 4:00 p.m. Roundtable Discussions with Industry
Representatives - Engineering Building,
Room 212-281

January 19, 1977

9:00 a.m. - 11:00 2. m. Advanced Mathematics Placement Test
Engineering Building, Room 264
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SCHEDULZ OF ACTIVITIES (Continued)

MOTIVATIONAL AND DIAGNOSTIC WEEK

11:30 a. m. - Tour of Campus - Leave from front of
Engineering Building

1:00 p. m. - 5:00 p. m. Career Management Training Program.
Consultants in 'Social Engineering Technology"
from Los Angeles, California, will conduct
these sessions - Engineering Fuilding,

Room 212-281

January 20, 1977

10:00 a. m, - 12:00 noon Career Management Training Program
Continued - Engineering Building,
Room 212-281

12:00 noon - 1:30 p. m. Faculty Luncheon with Career Consultants.
Kennedy Union - Room 253.
(Fast-Track Students are on their own. )

1:30 p.m. - 5:30 p. m. Career Management Training Program
Continued - Engineering Building,

Room 212-281

January 21, 1977

8:30 a.m. - 9:30 a. m. Validation of Student ID's - Pictures Taken,
Engineering Building, Room 264.

9:30 a.m. - 5:00 p. m. Individual Consultation with Mathematics,
Chemical and/or Electrical Faculty

Registration may take place anytime during the week of January 18-21, 1977
in Room 201 of the Engineering Building.
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SCHEDULE 0OF ACTIVITIES

YMNTIVATIONAL AND DTAGNOSTIC WEFK

Januarv 8, 1979

9:30 a.m. - 19:70 a.m. Coffee and Houghnuts
Kennedvy Union, Outside Rooms 311-312

1n:99 a.m, - 11:00 a.m. Introduction and Overview
Kennedy Union, Room 311-312
Dean Carol ‘f, Shaw and Mrs. Nancy Cook Cherry

11:15 a.m. - 11:30 a.n. Coffee Break

11:30 a.m., - 1:00 p.m. Incdustry Panel - Employment Opportunities in
Industry: What is Industry Looking for in
Technical and Non Technical Skills?
Career Paths of Successful VYomen in Industry
Kennedy Union, Reoom 311~312

1:15 p.m. - 2:00 p.m, Lunch - Kennedy Uniom, Room 253
Sponsored by the School of Engineering

2:00 p.m. - 3:45 p.m. Testing - Kennedy Union, Room 310
For research on adult women reentering schoeol

4:00 p.m. - 5:30 p.m. Tour of Town - Bus will leave from Kettering
Lab at 4 p.m. and provide transportation to
TGI Friday's restaurant

5:30 - Dinner at TGI Friday's
Reasonably priced meal at one of the areas
"in" restaurants - Dutch Treat includes a 15%
gratuity.

Bus will return to campus after dinner -
approximately 8:00 p.m.

January 9, 1979

9:00 a.m., - 11:00 a.m. Faculty Panel - '"What Do Chemical and Electrical
Engineers Do?" - Kennedy Union, Room 311-312

11:00 a.m. - 1:00 p.m.* Lunch break on your own

1:00 p.m. - 3:00 p.m. * Individual Consultation with Mathematics, Chemical

and/or Electrical Faculty

3:00 o.r. = 4:00 o.n. Tour of Campus - Meet in lobthy of Kettering Lab
(Engineering Building)
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January 10, 1379

9:170 a.m, - 5:1 ov.n.

Lunch brea¥ on your own

A:NN pom, - 11:00 pom.

January 11, 1979

9:00 a.m. - 5:90 p.n.

Lunch break on your own

5:30 p.m., ~ 7:00 p.m.

January 12, 1979

9:00 a.m. - 11:15 a.m.“

11:39 a.m. - 1:00 p.m.%

*
1:00 pom. = 4:30 p.m.

4:30 pom. ?

Professional Develorment Workshop
Dr. Adele Scheele and rs, Nancy Cool. Cherry
Kettering Lab, Room 281

Nmen swim at the Physical Activities Center

Professional Develonment i'orkshon
Dr. Adele Scheele and ¥rs. Nancv Cook Cherry
Yettering Lab, Room 281 -5

~

\Jine Sozia . -~ Kennedvy Union, Room 259
Informal meeting with faculey

Fast-Track I Panel - Kettering Lab, Room 281

Lunch - Kennedy Union, Room 250
Sponsored by the School of Engineering
Dr. Jay D. Pinson, Speakcr

ID Pictures Taken -~ Kettering Lab, Room 281
Individual Consultation with Yathematics,
Chemical and/or Electrical Faculty

Registration ~ Dean Carol M. Shaw Kettering
Lab, Room 201

Appointrents for registration with Dean Carcl ‘M.
fhav for individuals not scheduled on Triday
will be set up to be held the following week
by Mrs. Pignatiello, Xettering Lah, Room 201.

Pick up evaluation forr from Mrs. Pignatiello,
ettering Lab, Room 2N1. Forr must be com-
pleted immediately and returned to ‘Irs. Pignatiello.

* Revisions to Tentative Outline of Schedule of Activities for “otivational

and Diagnostic %eaelk
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MATHEMAT1CS REPORT

The following is a report on the mathematics portion of the second

LAY

seven~week portion of "Operation Fast Track".

Background: Since approximately one-~half of the students had some form of
a differential equations course as an undergraduate, a proficiency
course was offered to anyone who desired to bypass the course.
(See Encl. 1). Of the 4 -ho took the proficiency exam, 3 passed.
In passing, and in retrospect, more students should Lave been
strongly urged (if not forced) to make an efort to take and pass
the proficiency exam. Certainly, more could have passed if a
serious effort had been made.

Course

Outline: The preliminary outline (See Encl. 2) shows that the refresher
was a standard applied differential equations course with emphasis
on problem solving. The course was divided into four major
divisions: First order equations; Linear equations; Applications
of Laplace transforms; and the use of infinite series processes.
A review of infinite series was included since it was not a part
of the calculus refresher.

Text: The text used was "Applied Analysis for Physicists and Engineers"
by B. J. Rice. Essentially, the material of Chapters 2, 3, 4,
and 5 were covered with some omissions. The amcunt of material
covered and omissions made were similar to that occasioned in
similar courscs taught in differential equations in the past.

Testing: (See Encls. 3-T7) Four tests were conduvcted approximately one
hour each and a final comprehensive exam of two hours concluded
the course. The scores generally averaged in the "B" range.

Problem

Session: Initially no special arrangements were made for problems sessions,
but about half-way through a helper was supplied for 4-5 students
in difficulty. Further, the instructor of the course was available
quite often in the study room.

Teaching
Methodology: No noticeable change in teaching this particular course was made
as opposed to the way it is conducted in the normal undergraduate

setting.

Group
Reaction: The group reaction to this course was not as positive as for the

previous seven-week refresher even though the same instructor was
involved. Some possible reasons for this are as follows: (a)
Certain members of the group felt strongly that they should not
be made to take the differential equations cowrse. Indeed, they
were probably correct in their judgement and a stronger effort

to bypass the course by taking the comprehensive exam should
have been made.




Comparison
to
Expectation:

Fins".
Grades:

(b) Some of the negative reaction was undoubtedly due to the
simple attrition of goodwill as additional pressure moun.ed on
the students.

To the instructcr, the students certainly met, and in some way
even surpassed, their anticipated goals. This was particularly
true of some of those in the chemical track who had weaker
backgrounds and little or no prior exposure to differential
equations.

(See Encl. 9) The final letter grade was determined from the

quizzes ané the final exam. The final grades show that of the
26 people taking the course, the grades were as follows:

A: 13, B: 6, C: 6, D: 1. In addition, one student audited the
course and three received credit by examination.
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I. SUMMARY

ti.e Electricus Engineering Track .n the Fast-Track Late Entry Program$
was designed to extend tne capabilities of holders of bachelors' degrees
in mathematics or the hard sciences into the electrical engineering area.
The goal was to provide sufficient additional academic training so that the
participants would bocome attractive prospects for employment in professional-
level positions of the kind offered to new graduates of electrical engi-

neering programs.

FT-I

Although thqkprogram plan did not include enough course work for a
sec~nd bacnelor's degree, there was sufficient upper level work to satis;fy

the residence requirement, and it was expected that most participant~
would e motivated to complete the B.E.E. degree on # part-time basis as

transient students at universities near tneir places of employment.
The FT-II program was expanded to bring the participants closer to the B.E.E.
degree.

Tne selection process yielded a group of individuals posse.sing in common
a nigh level of scholastvic maturity. All had learned how to learn in their
first degree program. All were accustomed to dealirg with abstractions
and the process of building a discipline upon an axiomatic foundation.
Most had achieved more learuing in the humanistic-social area than the usual

engineering student.

The transformation to electrical engineering started from this base. The

process included:

1. Development of familiarity with the language, objects, and

topics of engineering, particularly electrical engineering

2. Development of proficiency in constructing mathematical models

rcpresenting circuits, devices, systems, and signals.
3. Gaining practice in basic engineering analysis and design.
4. Learning exp imental techniques through laboratory work.

5. Becoming familiar with what electrical engineers do and

what is expected of them.




rT-1
All 18 participants who started the electrical-track portion of
the program completed it; 17 are now employed in engineering positions;
several have completed the Bachelor of Electrical Engineering degree,
and all are actively working toward that end.  The “ndividual not
employed in an engineering position nhas completed tne k.LE.E. degree and

is currently working on a master's degree.

In FT-II, 20 of 21 starting participants successfully completed the
program. All but one or two received the B.E.E. degree at the end of the
program; and, all have now completed the degree. The group was well accepted

by industry and several have made outstanding achievc ients.

II. THE CHALLENGES/THE STUDENTS

The major challenge was to make optimum use of the high potential of
each participant. Teaching methods would need to include some degree of
individual attention at the beginning of the program to interface the
diverse scholastic experience with the techniques of enginee~ing education.
The inherent, existing talent oS each student should be cf ur.eled with
maximum effectiveness. The methods should minimize the ci..nces of intro-

ducing frustration, insecurity, or doubt.

Curriculur and time limitations required a careful selection of courses
to insure that the participants would acquire knowledge and training of
sufficient depth and breadth to begin practice in an engineering position;
or, in some cases, to ¢@#ly enter a graduate engineering program as well.
Gaps would certainly exist, but well chosen course material could provide
a basis for sufficient extrapolation to bridge small gaps through self-

learning.

The responsibility of the program to the students was not to be taken
lightly since each individuai would be making a real sacrifice and would
be investing essentially a year in participating. Fortunatelyv:;hereﬂﬁés
some scattered but significant data from departmental experience with
rithematics majors who had transferred into electrical engineering at a

well advanced stage, or who had undertaken a second bachelor's Jdegree program

D-5

262



in electrical engineering. In all such cases the outcome was successful;
the students completed the B.E.E. degree and experienced no ditficulty in
assuming professional prac*ice. There was reasonable assurance, then, that
a properly designed curriculum could meet the expectations of the FT-I
participants. The demonstrated success of FT-I removed most of the appre-
hensions regarding FI-IT progran sesign. Improvements were based upon the

experience gained in FT-I.

2t the participants were all women was never viewed as a challenge
in regard to designing the engineering courses. That the participants

were all mature individuals who had previonsly completed a bachelor's

program and had started some form of career was seen as a serious challenge.
The instructional techniques would need to reflect strong recognition of
such maturity and experience because these positive factors could be used

to advantage in significantly improving instructional effectiveness.

D-6
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ITI. THE INSTRUCTIONAL CONCEPT

The traditicnal four-year electrical engineering program, aside from
the english composition and humanistic-social content, features a basic
science and mathematics foundation, a core of engineering science courses,
and a series of electrical engineering courses tha: cover design or
synthesis as well as analysis. Laboratory courses are included to teach

techniques of experimentation.

The analysis portion of <lectrical engineering, as encountered in
both electrical engineering-science courses and electrical engineering
courses, is predominately apr'ied mathematics. Electrical systems are
analyzed by developing a mathematical model which tvhrough mathematical
manipulation produces solutions that predict the behavior of the

electrical system.

The model is generally a differential equation, although vector
analysis, linear algebra and matrices, operational calculus, complex
number analysis, orthogonal function concepts, and probability and

statistics are often brought into play in dealing with advanced systems.

In effect, the electrical engineerirg student beccmes somewhat of
an applied mathematician over the four-year program. Unfortunately, the
mathematical learning must be accomplished concurrently with the study of
electrical phenomena; and, at first, only the very simple electrical
devices and systems can be discussed. The students at that time do not
have the scholastic maturity to appreciate the concept, value, and power
of mathematical modeling. They must mark time until the mathematical
tools are more fully developed before they can handle the really challenging
work.  Only much later do the students discover that the earlier analysis

was merely a simple special case of a more general theory.
How much more efficient and effective the learning program could be

if the student were initially proficient in higher m.thematics, were able

to ¢ .1 with abstraction, and appreciated the concept of developing a

254
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discipline from an axiomatic foundation. Mathematical modeling would be
understcod quickly and the student could begin the study of electrical
engineering-science and electrical engineering by working with general

systems.

This line of thinking is the basis for the term fast-track as applied
to the current program. By starting with a group of students having a
strong mathematical background, it should be possible to avoid much of
the normally unavoidable delay in reaching the essence of electrical engi-
neering analysis. Motivated students with such qualifications should be
able to complete in one year what normally might require two.

FT-T

The instructional concept used in th%\electrical track may be summarized

by the following set of guidelines:

1. Use a transitional approach. Convince the students that they
already know how to solve the mathematical models of linear

electric circuits. Instil confidence at the outset.

2. Stress that electrical engineerirg-science consists of
disciplines constructed from axionatic foundations.
Mathematicians know exactly what that means, and their

confidence will be reinforced even more.

3. Work quickly into mathematical modeling. Maximum use

of isomorphisms will assist this process.

4. Prepare detailed hand-out material: descriptions and outlines
of courses, iists of general and specific course objectives,
recommended learning procedures, study guides, resource
material including bibliographies, and the like. Electrical
engineering textbooks for the critical initial courses are
not addressed to students of this kind, and are certainly
not designed around the teaching strategy required in this

program.
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ELE TRACK/7

Special bridging and intevpretative material will have to

be written for at least the first course or so.

Treat the students as the mature, highly motivated indi-
viduals that they are. Explain the planned instructional
strategy thoroughly to them and enlist their cooperation
in the learning effort. Expect them to accept a measure of

responsibility for making the plan work.

Employ some form of personalized or individualized instruc-
tion in those first courses where the students hav. their
most trying moments. Because of tneir diverse tcholzastic
backgrounds and post scholastic experiences, each one will
undergo a different pattern of adjustment to finally reach
the common level envisioned oy the program design.  Self-
paced instruction seems an ideal vehicle for this purpose;
tne lock-step pressures of conventional instruction are
eliminated and a mature individual is free to apply full
concentration on learning and personal gap-filling, and the
instructogﬁends in this kind of course to become more aware

of the studeat as an individual.

Generally, all courses should clearly highligat what is
fundamental in that particular area, and there should be
considerable development of simple basic examples, capabhle
of being extrapolated. Every minute must count if the
transformation of the students is to be completed in the
short time available, tihe instructional materials and tech-

niques should be designed to implement subsequent self-

development.

2o




The instructional concept did not change in the FT-II program; however,
it was discovered in FT-I that the first academic term was sufficient for

achieving the desired transition. Additional points were added:

8. At the end of the first academic term the participants should
begin integration with the traditional students. It is important
that the FT students discover for themselves their current level
of achievement and proficiency. tperience shows that they
can easily compete with , or even out-do, the traditional
students at this point. This is a positive reinforcing factor
which builds confidence and improves the efficiency of the
remainder of the program.

9. Integration should be complete during the last term. Students
should be in regular upper-level courses with the traditional

four-year students.

D-10
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ELE TRACK/8

IV. CURRICULUM DESIGN

Prior to the actual selection of the participants the proposed curri-

culum design was based on direct departmental experience with various

groups of individuals having related needs.

1.

Prerequisite specification for individuals with a B. Sc.
in physics or mathematics who then obtained a master's

degree in electrical engineering.

Program specification for individuals with a bachelor's
degree in physics, mathematics, or engineering teciinology
who then obtained a second bachelor's degree in electri-

cal engineering.

Program and course design for individuals in the existing
Late Eutry, Bachelor of Engineering Program conducted by
the University of Dayton for mature persons working full-
time in engineering-rel~ted fields and who wish to complete

a bachelor's degree in engineering.

The composition of the proposed curriculum included support courses in

mathematics, fortran programming, and strength of materials. Electrical

engineering topics (courses) were as follows:

Circui£ analysis

Electrical devices

Passive and active circuit analysis
and design

Engineering electronics

Energy conversion

Communication engineering

Digital systems

Automatic control
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Laboratory in circuits, instrumentation,
and electronics
Laboratory in digital electronics,
communication subsystems, and control
TIwF-T I
Aall of the electrical engineering courses were =i new, specially
designed courses. Because of support limitations, the engineering
electromagnetics discipline was not included as a specific course;
however, a minimum presentation was to pe included in the electrical

devices course and the energy conversion course.

The curriculum design jelled quickly after student applications were
reviewed and it was seen that the group consisted of individuals with
high scholastic ability and performance. All were from the mathematics
o. hard sciences areas; none were from engineering technology; accordingly,

it pecame feasible to proceed with the instructional concept.

Further support limitations made it necessary to delete fortran pro-
gramming and strength of materials from the program. The department did,
however, agree to subsidize the addition of a course in engineering electro-
magnetics for the students in the electrical track and a basic electric

theory course for the students in the chemical track.

The primary reason for adding the latter upper-level courses was to
enable the Fast Track Late Entry Program to satisfy the University resi-
dence requirement. In this way the program would not be a terminal effort,
but would tecome an open-ended program facilitating the achievement of a
bachelor's degrec in a specific engincerin: --ea. All the students in
the electrical track chose to view the Fast- ..ack Program as a second
degree program; an official, formal evaluation and specification of re-
maining requirements for the B.E.E. degree was prepared for each student,
ard each one was accepted as a Second Degree student in the Electrical

Engineering Program at the University of Dayton.




A second, but equally important, reason for adding the engineering
electromagnetics course was to respond to the unusually high mathematical
proficiency of the electrical-track applicants. The course was not
originally proposed because thLz initially expected mathematical level of

e participants (the group might have included bachelor of technology
graduates) could not have been sufficiently improved during the program
to introduce .n engineering-grade course involving field theory. The
inclusion of the electromagnetics course now provided a Fast-Track Program

that covered all the basic electrical engineering disciplines.

In FT-II, the first term with its transitional approach was maintained,

a laboratory course was added to introduce hands-on experience earlier, and
a special condensed mechanics/dynamics course was added to better satisfy
accreditation requirements. The second and third term material coverage was
expandel agzain to satisfy accreditation requirements but also to bring the
participants closer to the B.E.E. degree during their tenure in the program,
(A standard thermodynamics course, CME 305, 3 credit hours was added; also,
a microprocessor workshop was included). The greatest variation in the
second and third terms was the shift to regular upper level electrical
engineering courses and complete integration with traditional four-year

students.

D-13
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V. I+JPLEMENTATION
In FT-1I

The total program was distributed over six terms and included an

extended break after the third. The schedule was as follows:

Term One: 7 Weeks

Special Topics in Mathematics 3 Semester Hours

Circuit Analysis 2 Semester Hours

Term Two: 7 Weeks

Applied Differential Equations 3 Semester Hours

Electrical Devices 2 Semester Hours

Term Three: 5 Weeks

Active and Passive Circuits 3 Semester Hours

Semester Break: S5 Weeks

Term Four: 5 Weeks

Engineering Electronics 3 Semester Hours

Term Five: 7 Weeks

Energy Conversion 2 Semester Hours
Communication Engineering 2 Semester Hours
Laboratory I 1 Semester lour

Term Six: 7 Weeks

Digital Systems 2 Semester Hours
Automatic Control 2 Semester Hours
Laboratory II 2’71 1 Semester Hour

Engineering Electromagnetics, a 4 Semester Hour course, was c..ducted under
a directed studies format and distributed over Terms Two, Three, and Four,
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The most critical course in the program was, perhaps, the first
electrical engineering-science course, It was here that the planned
instructional method was first applied. The nature of the course and
details of its implementation are best illustrated by the description
and outline distributed to the students; this information is reproduced

in full below.

khkkhkkhkhkhkhhkhhhhkhhkhkdhkhhhh
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DESCRIPTION AND OQUTLINE OF COURSE

ELE 499 SPECIAL PROBLEMS IN CIRCUIT ANALYSIS 2 CREDIT HOURS

{. INTRODUCTION

The analysis of linear electric circuits is approached from the achieved
mathematical competence of a.student with a bachelor's degree in mathematics or a
hard science. The course is transitional in that it begins with material and
logical procedures very familiar to the student and in a measured way develops
familiarity with first the languége and techniques of electrical engineering

scieance and subsequently the language and art of electrical engineering.

Circuit analysis is of course an open ended discipline. Depending on the
individual specialty, all electrical engineers need not have the same depth of
knowledge in this area, although a certain minimum competence would be expected.
The objective is to develop at least the foundation for this minimum competence
during the course and to set the way for fully achieving such a level as follow-

on courses are completed.

The stress is always on building confidence in the student by pointing
out the clear and logical route from her present competence to the distant
reaches of the discipline, so that any required level of competence can be

achieved in tne future by the process of self-learning.

A personalized system of instruction will be used in the course to insure
that the learning starts from the individual's present knowledge and that progress
is matched to the inherent talent of the studw.nt. Competition with one's self

is encouraged.

I1. INSTRUCTIONAL OBJECTIVES

When the course is completed the student should be able:
1. To formulate mathematical models of linear circuits containing R, L, and

C elements and driven by sources of arbitrary types.

D-16

273




<o FELE TRACK/24__ _ - R

2. To utilize mathematical models to analyze circuit types commonly

encountered in engineering practice, Some having initial conditions.

[72)

. To employ methods of operational calculus to simplify the analysis

of steady state sinusoidal circuits and transient circuits.

4. To communicate with engineers in matters relating to electric cir-

cuit analysis.
These are broad objectives pertaining to the entire course. More

specific and detailed objectives will be stated for each of the various course

modules.

III. RESOURCE MATERIALS

Hayt and Kemmerly, ENGINEERING CIRCUIT ANALYSIS, McGraw-Hill, 1971 is
the specified textbook for the course. Its contents will be used on a

selective basis throughout this and other courses in the program.

. Edminister, ELECTRIC CIRCUITS, Schaum's Qutline Series, McGraw-Hill
(paperback) is a highly recommended supplement and source for detziled solu-

tions of many varieties of circuit problems.

A Study Guide developed for this course will define the subject matter
for each unit, why it is important, what the student is expected to learn in
that unit, and how to go about learning it. Assignmenf of specific reading.
in the textbook, problem assignments, special learning nmodules, and other

resource materials are part of the Study Guide.

An abundance of electric circuits books will be available in the Uni-
versity Library and the department. Important also, for motivational purposes,
are the IEEE professional journals and transactions and other professional

quality serial publications, all located in the Library.
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IV. COURSE TOrICS

L. TRANSITION
a. Examination and review of the linear constant coefficient ordinary
differential equatiun and the initial value problem.
b. The LC COD E as a mathematical model for linear electric circuits
via the axiomatic foundation of circuit theory.

c. Example and practice soiutions.

COMMENT: This starts the student on familiar ground. R2alization by the
individual that the mechanics of the solution of sophisticated circuit problems
is already part of her competence should inspire confidence. An a.iomatic
approach to a discipline is a concept well understood and appreciated by
mathermaticians and by students of the hard sciences. This takes full advantage
of their pwevious t.aining and facilitates maximum speed of development of the

new discipline; i. e., the '"fast-track" concept.

2. FAMILIARIZATION:- A MORE FORMAL APPRUACR TO THE AXIOMATIC FOUNDATION
OF CIRCUIT THEORY

a. Electric circuit variables: charge, voltage, current, rower, energy,

time.

b. Circuit parameters: R, L, and C, experimental laws, power and
energy.

c. Sources.

d. Conventions. )

e. Fundamental principles.

Reading assignments are in Chapters 1, 2, and 4 of the textbook.

COMMENT: This begins the process of familiarizaticn with the language of
electrical engireering science and the physical variables and constants that will I
replace the symools in the abstract mathematical expressions. The student will

see tnat the . .trical engineering sc®ence of circuit a. alysis grows logically

from a very concise, easily remembered foundation. It is not at all necessary

at this time that the svudent fully appreciates the physical significance of

R, L, and C; that aspect will ve addressed in the se-on. course..

Q
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3.

STEADY STATE VERSUS TRANSIENT

a. Practice in modeling and solving circuits comm~nly found in
engineering practice; differential equatior methods used.

b. Association of mathematical resulis with ithe sctual physical
behavicr of real-world circuits.

Reading assignments are in Chapters 5, § and 7 of the vext book.

COMERT: Fapiliarization with the languege of electrical engineer-

ing science continurs, some electrical engineering art is introduced and the

student is beginning to d> things that she can reccgnize as being useful.

L.

STEADY UTATE SINUSOIDAL CIRCUITS AND FOURIER CONCEPTS

a. An operational caleculus to simplify the soiution of circuits
driven by steady state sinusoidal sources.

b. Phasors and complex impedance

c. General methods of network amalysis

d. Network theorems

e.. Power and .iergy

f. Power factor, resonance

g+ Polyphase circuits

h. Extension to nonsinusoidal periodic excitation via Fourier concepts

Reading assignments are in Chepters 8 through 12 and Chapter 17 of the

text book.

COMMENT: This 1s the used-evary-day part of the electrical engineer's

stock of circuit theory krowledge. Agein, the trestment starts from mathermat: s

topics alreedy feamiliar to the student and coatinues to introduce ke languege

and art of elec(trical engineering.

5.

RESISTIVE CIRCUITS

a. Analysis of circuits containing no ¢ -~rzy storage elements

9. Resistive networks containirgdec sources

c. Reading asssignments are in Chapter 2 and 3 of the tex:t “ook.
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COMMENT: This part of circuit analysis is typicaelly the starting point
in traditionel courses because students ¢ .1 hardle it before they have
learned the mere difficult mathematical for.:lism meeded to gein real wmder-
standing of the gemeral circuit., In this course the process is reversed.
Eere important properties peculiar to elactric circui*s are highlighted and

sumarized effectively by using a format stripped of methematical ccrplexity.

6. COMPLEX FREQUENCY AND LAPLACE TRANSFORM METHODS
a. An operationel calculus to simplify the sorution of transient
circuits
b. 2Poles and zeroe
¢. Frequency response of networks

Reading assignments ere in Chapters 13, 14 and 19 of the text book.

COMMENT: Now that there is some Pamiliarity with electric circuit theory
as such, a powerful and general mataematicel modeling technigue is introduced
in anticipation of its further application in subsequent courses. Again, the
mathematical concepts themselves will be already familiar or easily understood

by the group of students for wvhem the cowrse is designed.

V. CONDUCT OF COURSE

No attempt is mede to attach 2 £irm time frame to the six topics because
a self-paced epproach will be used in this firs+t course. The topics will be
surveyed approximately a week apart with more tize bteing devoted to topic b,
othervwise the meetings will be. fairly informal, the instructor answering
questions, working example problems, and concentrating on individual guicdance.
The stucderts will te expecred to follow the detailed instructions of the study

guide and should te ready with questions for the instructes.

There will be no group examinations, this is not consistent with self-
paced learning; instead, each student is tested as she completes a pa: iiculer
unit, and satisfactory comprehension is required before the next unit is et-

tempted.

The first two courses in the progrem are designed so that the slower

students can acccmplish the remainder of the first course in parallel with the

\)‘ e Lg o - - ‘
FERJCend course, if it teccaes necessary. Agaia, each student is matched egainst p
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herself; it is nct at all necessary for everycpe to achieve the szme

level of ccmpetence in this erea so leng as e certain minimum level is

Practice in solving circuit problems is vital to learning circuit
analysis and gaining familiarity with eagineering terminology, conventioms,
techniques, and the art. Problem assignments, collected and reviewed, will
be part of the evaluation process.

LSRR SR 22T EELITER TEY XTEYIRRY

The remaining 10 electrical engineering courses are described below
by the introduction section of eacn course outline and description. Tne

material has been taken verbatim from tihe original documents.
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ELECTRICAL DEVICES

>

A part1c1pant 1n this course possesses a bachelor S degree in mathematics
or in a h ¢d science and has been taking a course in electrical circuit analysis
where the instructional strategy is that of exploiting the isomorphism that
exists between the linear cnnstant coefficient ordinary differentiel equation
(including the initial value problem) and the mathematical model of the linear

electric circust. The former is familiar ground to the student and it becomes

possible to effect a rapid transition to at least the mechanics ~f circuit

analysis. (Basis for the "fast-truzk' concept.)

The previous course included famlllarlzatlon at the electrical engi-
neer1ng sc1ence 1eve1 and to some degree a: the electrical engineering level

_'so that the student gradually has become able to associate the R, L, and C

ERRN R

elements 1n mathematlcal models of linear electric circuits with the idealized

.\~~~‘-:'~¢-\ "“- -
» o v

k)

'Ephy51ca1 ent1t1es the elements represent. What is necessary now is to develop

oy f1rst hand qualltatlve and quantitative fam111ar1ty with the numerous real-

wozld dev1ces -that are modeled by R, L, and C idealizations.

The present course stresses e1ectr1ca1 engineering rather than elec-
’trlcal-englneer1ng sc1ence and covers not only the theoxry but also the design
x:and appllcatlon of phy51ca1 electrical devices. This includes energy and
N power handllng capabllltv practical limitations, safety, reliability,
'englneerlng Spec1f1catzzns, and standards. The circuit analysis techniques

learned 1n the prev1ous eourse w111 be reinforced through application, and ~

¥e s ,.-.».,

,,..‘

a certaln amount of fleld theory w111 be introduced.

-l - . Ll RA et
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PASSIVE AND ACTIVE CIRCUITS

A participant in this course has previously completed an
introductory course in circuit analysis, and one in electrical -
devices. Doth of these courses tended toward the transitional,
and thus did not come to grips with those aspects of circuit theory
generally associated with desigr and/or synthesis. It is assumed
that the skills of the student have been sufficiently developed to

accomnodate the more pragmatic aspects of the discipline, leading
to a grasp of the breadth of its application in various electrical
engineering areas.

The stress will be on a dual perception of the significance
of those applied matktematical techniques generally presented, in
a traditional electrical engineering curriculum, in a circuit-theory
setting. First, the capability for analysis must be seen to result
in a capability for synthesis, regarding linear passive networks.
Then, the applications to networks containing active elements,
electronic circuit design, communication, and automatic control
must be established. -

— ENGINEERING ELECTRONICS

Engineering Electronics is one of the first electrical engineering

courses in the program. (Previous courses in circuit theory have been

electncal engiaee rmfl-sc:tence courses, ) A new dimension in thinking is

called nto play; engineering .nalysis and art must be added to scientific
analys1s. One must deal here w1th approximate or incomplete information,
with c1rcu1t components that cannot, individually, be characterized by exact
parameter values, with transcendental equations that defy analytical solution,
with desigg prublems that can hz re more than one acceptable solution, with

a con.fusin;,g but very necessarsy arra"y of symbols, and with designs that are,
strongly influenced by economic, ervironmental, reliability and.maintain-

ablhty, and manufacturing conside rat:Lon.s.

D-23 2O ‘J
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- "In electromcs, tae stL.dent will ﬁnd tha.t techniques in engineering

analys:.s (and design)- oﬁ:en mvolve what initially seem to be nonconventio=zl

approa_ches to proble.m sol ring (such as graphical solutions and 1terat1ve

- -_;"“ ""-:..-.-

methods) The student must learn to make reasonable app‘ommatlons,

.\-........‘._. hiadPWR LN

) st*a*egxc slmph.hcatlo"s or 1dea11zat10ns, to supply missing information,

and to apply comrnon sznse and, perhaps, a little intuition at times--a

rocess some..lmes ca.lled ”ma.km engineering judements, "
P g Judg

L this course we’ are prunanly interested in learnmg how to use

electromc dev1ces to accomphsh various engineering obJect1ves. Arnpli-

- .‘..A« .s RE TP

£1cat10n, s1gna1 generatmn, f'ontactless smtchmd, s1gna1 conditioning,

1mpedance matchmg, rect1£1cat10n, pw.se regeneration, filtering, signal

. e taal ,,

add1t1on, £requencv translatlon, parametric energy conversion, parameter
synthes1s, d.nd mformatlon process:ng and storage are a few of the many

md1v1dual obJect:Lves that are mtegrated to help make possible our modern

cornmumcatmn, control energy conversion, computing, and instrumentation

and measurmg systems., -

Fortunately, it is possible to use physically conplex electron devices
without understanding how thev work, justas it is possible to expertly use a
calculator, a computer, or a motor vehicle without really knowing how they
work. The trick in electronics is to become well acquainted with the tec.hniques

of usmg terminal character1st1cs to determine larg¢ scale non- lmear behanor

by grapl‘ucal methods, and to generate conceptual, eqmvalent lmear deVlce - ‘~

models (or equ.walent circuits) to determme emall s1gna1 behavior.

~ ~e .-
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The C;J\;rse focuses on the ideas ‘aad the nat\-lre of electronlcs. If -

these are clearly understood it is relatwe]y easy te extrapolate sucn learm.n‘v _' ‘:

“to modern electromc c1rcu1ts and systems - 'here more than a tmker toy :
.competence 1is required to do significant engineering development. Some of

the basic topics are:

1. Graplncal representation of terminal charac.zristics of

nonlinear devices.
The amplification concept, and graphical solution of low
frequency, large signal amplifiers.

The ‘concept of bias.

Device limitations, specifications, practical aspects.

S'eﬁsi.tivity amalysis.

Low freéuency small signal linear amplifiers via the miodel

or equivaleﬁt circuit concei:t.

Small siénal linear ampli‘ier configurations.

Active circuits, parameter synthesis.

High frequency, small signalilinear amplifiers.

.Feedback, and applications to electronic «ircuits znd systems.

Integrated circuits.

Electronic systems.
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ENERGY CONVEXSION

Energy conversion is one of the last electrical
Q.
engineering courses 1n/p”/ program. It is perhaps, somewhat

far removed from the electr1ca1 englneerlng science courses

because it draws heaV11y upon subject mater1a1 1nc1uded in

the broader engineering science courses and applies this

subject material to practical concepts and problems found
in energy conversion. For example, mateiial drawn from these
areas include}
1. . Circuit Theory f(including transient, steady
? state and polyphase.analysis)
2. Field Thzory (including, in particular, vector
and ﬁon-linear analysis of magnetic fields)'
3. Dynahics (with'emphasis on torque, polar
moment of inertia, mechanical power, work
: and energy)
4. N Basic Vector-Analysis

5. Mathematics through differential equations

"l,L (w1th some knowledge of the Laplace transform)

'hr}t:; Energy conver51on theory may be bounded by simple models

to the concept of a vector representation of an instantaneous

PN
T -.'.— e ot -nN.. A -
~

magnetlc f1e1d derlved from line integrals which produce a

f1e1d that 1s revolv1ng at a constant angular velocity, The

pyer ey

theory, be1ng electromagnetlc naturally gives rise to a new
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and not unfamiliar phenomena namely non-linearity of the

non-linear magnétic fields coupled with the requirement for

a fa1r degree of accuracy for problem solutlons immediately

o . . EORTTR s e e -

present the students w1th varylng degrees of charlenge.- The

student must therefore qulckly learn to tilize the ba51c

- -37..-.~. - PO
,—..__.l O« . .-.,~.r-.. Sl -

concepts outllned above toward soIV1ng problems of a dynamlc and

non- llnear nature whlch further requlre the ab111ty to solve

o .'.-.z‘?.‘,‘(“ ..' -,

such problems w1th1n falrly narrow limits of accuracy
YherQVer. pos51b1e, economic, manufacturing, environmental and
production concepts are strongly empha51zed to support certain

conc1u51ons.<£m

COMAUNICATION ENGINEERING

-

Communication Engineering is a broad field encompassing many
phases of electrical engineering. It deals with the transmission of an _
information bearing signal from an originating location to a destination
location. In many cases the nature of the signal to be transnitted is
such that the transmission medium -the channel- cannot efficiently
support it. In such cases it is usually possible to match the

properties of the signal to the properties of the channel by appropriately

processing the original signal before it is transmitted. The signal

is then reprocessed at the destination location te recover the origir-i
signal. The type_of processing which is usually performed at the
originating location is called modulation; the type of processing

usually pe ormed at the destination location is called demodulation.

- 272. 4
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This course will be primarily devoted to a study of the
propertie; of the three most frequently encountered forms of modulation
and demodulafion: amplitude moduiation, angle modulation, and pulse
mcdulation. In addition; some representative electronic circuits
which can be used to modulate and to demodulate signals will be discussed.
A more detailed coverage of this aspect of communications is obtained
in courses in circuit analysis and synthesis and in electronic circuits.
Coverage of the properties of communicnation channels such as transmission -
lines, wave guides, and electromagnetic radiation is obtained in courses

in electromagnetic field theory.

LABORATORY 1

This course involves the student in experimental situations stressing
both familiarization with and the development ‘f competenre in electrical

engineering experimental techn.que including instrumentation. At this stage

the student will have completed courses in network analysis and electronic

circuits, and will be able to make quantitative theoretical predictions of

the outcome of experiments.

D-28
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DIGITAL SYSTEMS

A digital s?steﬁ is a syste

B
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as voltage or curreat, take on only discrete values. Some examples
of digitai-s;s;ens are'- numerically controlied machizne tools, the
pulse code modnlagion (PCH) system of transmitting informztion, the
electronic sni;cning system used by the telephone company, souwe
subsystems of n;dern oscilloscopes, digital voltmeters, calculators,
and computers, -

The design of a digital system can be considered to be

composed of three inter-related major steps: (1) System design which

consists of specifying the function of the system and of determining

the major components requireo to accomplish che specified function;

(2) Circui“ design which consists of the detailed design of the circuit

) which will be used as the. building blocks of the system; (3) Logic

design which consists of determining how to intervconnect the building

f blocks to accomplish the desired function of the system economically.

This course will be primarily devoted to a study of the logic design

.-bﬂase,

AUTOMATIC CONTROL
A participant in this course has previously completed
studies of electrical devices and networks, Fourier and
Laplace transforms, and .communication theory. The concepfs
of network synthesis are relatively familiar, resulting in
an appreciation of the necessity to design to specifications
éiven in terms of either the tempofal response or the frequency

response of a system.
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The thrust in this course will be to translate this

recently-acquired backgrbund into an unaerstanding of the
techniques generally associated with '"~onventional" (as
opposed to "modern'') automatic control theory and practice.
Emphasis will be placed on the development of skills required
for performance in a first job assignment involving the treat-

ment of an automatic control system.

LABORATORY II

This course is a continuation of learning activity in electrical

engineering experimentation. The topics covered deel primarily with elec~

tronic subsystems, but the instructional inferpretation-is broad enough

to include some of the ma&ny components associated with such subsystems.
The student, at this point in time, will have completed courses in

network ansalysis, electronics, comminication engineering, and energy con-

versionj; and, is concurrently learning automatic control ané digital systems.

ENGINEERING ELECTROMAGNETICS

Electric and magnetic fields, electric and magnetic forces, enexrgy

storage, magnetic circuit theory and design, dielectric and magnetic materials,
capacitor and inductor desiga, conductors and semiconductors, electrodynamics,

and introduction to Maxwell's equations. Vector calculus is the mathematical
tool developed and used throughout the course.




In FT-I1I the total program was distributed over three regular

academic terms. The first term was split in that the same transitional
electrical engineering courses used in FT-I could be emplcyed. (Mathematics
cour~:s were dropped because the participant selection process insured ade-

quate preparation.) The schedule was as follows:

TERM I: 14 Weeks

Circuit Analysis 2 Sem. Hrs. (7T weeks)
Electrical Devices 2 Sem. Hrs. (7 weeks)
Field Theory 3 Sem. Hrs. (14 weeks)
Circuit & Instruments Leb 1 Sem. Hr. (7 weeks)
Mechanics/Dynamics 3 Sem. Hrs. (14 weeks)

TERM II: 12 Weeks

ELE 312 Engineering Electronics 3 Sem, Hrs.
ELE 332 Circuit Theory IV 3 Sem. Hrs.
CME 305 Thermodynamics 3 Sem. Hrs,
ELE 499 Electonic Systems Lab 1 Sem. Hr.

OPTION: Either of the Following

ELE 431 Energy Cenversion 3 Sem. Hrs.
ELE 334 Field Theory III 3 Sem. Hrs.
TERM III: 15 Weeks

ELE 413 Communication Engineering 3 Sem. Hrs.
ELE 432 Automatic Control Systems 3 Sem. Hrs.
ELE 531 Digital Systems Theory 3 Sem. Hrs.
ELE 499 Electrical Systems Lab 1 Sem. Hr.

Additional course work included a Professional Development Course and
a Microprocessor Workshop. The curriculum also provided time to satisfy

other requirements for a Bachelor of Electrical Engineering Degrec.

253
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| VI. PERCEPTION OF DEGREE OF SUCCESS

. The most desirable outcome of any program is success; it is appropriate,
then, to comment on wihat the plarnners of the electrical track perceive to

ve the degree of success achieved vy that portion of the Fast-Trach Program.

Success may have a number of meanings, depending on who defines it.
liere, the interested parties arc mainly: (1) tne students in tne program,
(2) tne sponsors of the program, (3) tne program director, (4) tne planners
and implementers of the electrical-track portion of the program, and (5) the

users of tine products of tne program. The criteria might be as follows:

1. Students: The participants nope to nave their careers transfoermed;
they hope tc becone immediately employable in positions comparable
to those offered to new graduates of bachelor degree programs in
electrical engineering. The income of a participant should in-
crease drastically, and tne way should be opened to growth limited
only by the motivation and drive of the individual: a realistic
possibility for a degree in engineering, professional registration,

the full technical or managerial ladder available to the engineer.

2. Sponsors: The program should expedite increasing the fraction of

professional engineers who are women.

3. Planners: There should be evidence that the instructional concept

WOTKS .

| 4. Users: Personnel who are products of the program should become
l productive after completing whatever indocrination, orientation
| or initial internsihip training is normally given to new bachelor
_ degree graduates of engineering programs.

28
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The degree to which all these criteria are satisfied is becoming
evident as time passes. The collective experience of the group of participants
is a good test of the effectiveness of the program. Meanwhile, there are
various factors which might be viewed as predictors of a positive outcome:

These arce listed below.

Of the 39 participants who started the electrical track, all but
one successfully completed the program. This is an indication of

a correct initial evaluation of applicants and of the participants'
drive and determination to succeed.

A1l 38 successful participants chose to make formal application for
admission as Second-Degree students. Specific program requirements
for the Bachelor of Electrical Engineering uegree were established
for each individual, and all completed the 30 creait-hour residence
requirement.

Approximately one-third of the participants completed part of the
additional academic requirements for the BEE degree during the
first Fast Track Program, and virtually all FT-II participants
completed the B.E.E. degree during the program.

Most of the FT-I participants have arranged ror the approval of
courses to be taken on a transieﬁt basis at colleges and

universities in the vicinity of their places of employment.

Twelve FT-1 participants and all FT-II participants have, in fact,
completed the B.E.E. degree. Three or four additional individuals
are known to be near completion, possibly at the end of another

semester.




T.

6.

A number of the participants worked in engineering-related
Jobs on a part~time basis during the Fast-Track Prograri.
(Placement in these jobs was arranged through the offices
of the Program Director as part of a financial aid service.)
The students functioned well: an indication of their
ability to adapt effectively to a new career.

Virtually all the students eagerly and agressively inter-
viesed with many prospective employers near the termination

of the Fast-Track Program. This is a good indicator of a

high level of confidence brought about by their training.

(Much of the rredit for their confidence ic due to training

in the career orientation service courses and sessions

developed by the Program Director.)

There was a continuing high level of interest in the studeats

by the many compapy recruiters, with follow-up interviews and

plant visits; an indication that these trained recruiters
sensed the developing competence of the participants.

Eventually all but one of the students were placed in

;;%ositions. The one exception is possibly the most

technically competent individual in the group, but her status

enginee

as an alien creates difficulties.
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9. Tre earning power of all the employed students increased
sharply. Many have doubled their income in their new
positions, and previously unemployed individuals readily
found employmenrnt on the basis of new qualifications and
competence developed in the Fast-Track Program.

10. The scholastic performance of Fast-Track students wes
compared to that of the regular undergraduate students by
means of a ccmmon comprehensive ‘est. The test covered
circuits, eleztronics, energy conversion, communication
engineering, digital systems, and automatic control. The
performance of the Fast-Track students easily matched that
¢f the regular electrical engineering students.

11. The Fast-Track students adapted rapidly to experinental
work in the laboratory courses. Several groups did out-
standing work, clearly superior to that of the average
electrical engineering s*udents working on the same experi-
mental topics. An open lab format was used and many of the
participants developed such an interest in the work that
they accomplished more experimental work than was required.
Lab reports and notebooks were neater, more thorough,
better organized, more clearly written, ind more professional
than those of any of the regular students. This completely

unexpected result probably reflects maturity, higher

motivation and interest, training in the first bachelor's




degree, and experience in the various areas of employment
betfore undertaxing the change in career.

12. Some of the Fast Track students have successfully passed
the National Engineer in Training (E.I T.) examination, a first
step toward professional registration.

13. Some have made remarkable achievements as engineers and have
become valuable resource persons for mctivating students in new
Fast Track programs. One example: A former high school teacher
and a mother of two children who in one-year after the FT-II
program became a senior engineerin radio-Irequency design of

communication satellite systems.
VII. CONCLUSIONS, RECOMMENDATIONS
In comparing the outcome of the program with the loosely defined
criteria of success, one can identify a numoer of facts, observations

and results indicating that the concept of '"fast-tracking' works.

From the point of view of the students, many have had taelr careers

transformed. Tney are now working in areas of engineering, nave satis-

fying, challenging positions witn growth potential; and have a substantially

increased income.

From the point of view of the sponsors, an avenue has been indicated
for rapid entry into engineering of interested members of a large group
of women who are already partially gualified tarough mathematical

competence gained in a previous degrce program.

Fast-tracking is accomplished by making full use of several yualities
of the selected participants: (1) an achieved competence in higher mathem-
atics, (2) scholastic and personal maturity, and (3) a strong motivation
to change careers. Initial concentration must be on effecting a
transition---at a high level---from abstract mathematics to applied
mathematics of the kind used in modeling electrical phenomena; ideally,

linear circuits. The axiomatic nature of tne electrical engineering-
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science disciplines conforms well c¢o the thought processes of sucn

individuals and they arc soon solving, mechanically, very scphisticated
problems. A familiarization program, carefully, perhaps subtly,
intruduced tnen brings the students to the happy realization that they
have already reached a significant level of competence in electrical
engineering analysis. With confidence in their existing ability
maintained, and confidence in their ability to handl~ a new discipline
established, the students are now receptive to a logical, connected
extension of these foundations into the engineering analysis and design

courses of a general electrical engineering program.

From the point of view of the electrical-track designers and implemen-
ters, there is enough evidence to indicate that this concept is workable.

ram
Experience with the Fast-Track Prog%am and the participants gives

rise to a series of concluding observations, some of which may be taken

as recommendations:

1. The first courses in the electrical-track portion of the program
must be specially designed in regard to both content and manner of
implementation. Adapting existing courses in the typical electrical
engineering curriculum will waste time by underutilizing the mathemati-
cal capability of the students. For example, within two weeks after
starting the first electrica}{;ack course the participants were
successfully analyzing electrical transients in multimesh networks by
using differential equation methods. Even though they could not at first
relate to physical sources and physical R, L, and C components, they had
no difficulty in handling the symbolic circuit mcdels, Kirchhoff's laws,
and ideal R, L, and C parameter response expressions, all on a definition
and axiomatic basis. They were avle to deal with initial condition
determination and utilization. It was interesting to note that the students
worked equally well with voltage sources and current sources, whercas
the regular electrical engineering student uften has difficulty with the

current source concept because of bias developed through prior experience.
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2. A detailed study guide should be provided for at least tie first
critical courses because the conventional textbooks are not written for
this kind of student. Carefully selected textbooks snould be specified,
but these must be extensively interpreted and supplemented by the study
guide. The course designer should review all the specified resource
material, the learning instructions, and the assignments through the eyes

of a student,

3. The first two electrical-track courses were operated in a special
self-paced format. A detailed study guide provided complete instruc-
tions of what the student was supposed to learn (and why), and how to
go about learning it. All problem assignments and other student
responsibilities were specified completely. (lasses were held every
day, but these were very informal question and answer sessions and

concentrated on problem solving and discussion of conceptual difficulties.

Testing was done on an individual basis (not during class time) whenever
the student felt prepared to take a test on the particular unit. This
individualized instructional method provided tie flexibility needed to
accommodate tne diversity in scholastic backgrounds of the entering
students and to oring tnem all to a common thresinold level. Inaividuali-
zed testing, some of it oral, provided the clese contact between the
instructor and each student that made the instructor aware of tne

specific learning needs of everyone.

4. Because of the short time available, it is important in all
courscs to concentrate on building foundations. Tnc axiomatic approach
should be used wherever possible; tnis is well appreciated, understood,
and followed by the kind of student in tne program.  Example problems
and assigned proolems should ve carefully selected or designed so that
udent can gain cxperience with analysis and design cxamples

0

capavle of veing extrapolated to morc complex situations.
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5. It is important to bear in mind that the participants ncve a
nign level of personal and scuolastic maturity: they siwould be treated
as graduate students, even tnougn tuey are taking undergraduate course-
work; autnoritarianism, academic or administrative, siiould be selectively
applied---only where it is necessary, and only where it is real.
Cooperation by the students can be expected; they are able to appreciate
teaching strategies (a number cf them are teachers), and they are eager

to help make the program work.

6. Faculty selection is, of course, critical to the success of the
program. It is very important tnat some of the faculty be readily
available to the students at all times. Approachability, interest in
students, adaptability to non-traditional modes of education are some
obvious criteria. Actually, all the faculty and staff of tihe major
department should be available in some degree to the Fast-Track students.

The students must sense full acceptance by the department.

7. Throughout the program the electrical-track participants exaibited
significantly greater motivation, interest, drive, cooperation, and
dedication than i: evident in the case of the regular departmental majors.
Again, this is evidence of greater maturity, the Fast-Track students see
their goals clearly and they are very serious in their determination to

reach them. They know that they must learn the material, the concepts,

and the experimental techniques; not just pass the courses.
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The initial coursss must be specially designed for the rast-Track
students and there are obvious academic 2nd psychological reasons
for segregating the Fast Track participants and the regular students
at that time. It is, however, highly desirable to integrate

Fast Track and regular majors after the transitional and familiari-
zation period has been completed. Judging by the expericnce gained
in the program, it is observed that the Fast Track students compete
easily with the regular students; indeed, they often ouc-perform
the regular students. This builds confidence in the participants,
and the mutual interaction is beneficial to both groups of students
for several reesons.

Again, based on experience, there arc a number of specific recommen-

dations for improving the follow-on programs;

a. Participants should be able to actually complete a
second bachelor's degree during the time-span of the
program.

b. There should be more time for training in support courses
such as strength of materials, thermodynamics, and
engineering economy.

c. Experimental laboratory opportunities should be included
in the program. Such work can start soon after the
transitional and familiarization courses are completed.
An "open-laboratory: format is recommended.

d. It is important that computer programming be included in
selection requirements. Hands-on microprocessor training

should ve included in future programs.
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The Cuirriculum - Chemical Engineering

Planning and Development

The Chemical Engineering curriculum was originally developed
jointly with the Monsanto Research Corporation of Dayton, Ohio.
Monsanto had an interest in retraining a number of their full-time
chemists as chemical engineers. The structure of the Mcnsanto
Reiraining Program evolved fror discussions between the Chemical
Engineering Department of the University of Dayton ar1 various
groups from Mon. into including engineering supervisors, potential
participants, and personnel coordinators. These p’anning meet-
ings occurred in the Spring of 1975 with the formal classroom
instruction beginaing in the Summer of 1975. The part-time
Monsanto Retraining Program was successfully completed in the
Spring of 1977.

The curriculum followed in Fast-Track I was based on the
one developed for and experience with the Monsanto Program.
More importantly, the curriculum closely paralleled

our Bachelor of Chemical Engineering degree program.

That is, the course content and sequencingl»“ssimilar to the
normal undergraduate program, thereby taking advantage of the
extensive experience associated with the Bachelors degree program
and allOW\h% sobstanyial flexibility between the Fast-Track I
Program and the Bachelors degree program. The Fast-Track I
Program did not include several courses found in the last term
of the Bachelors degree program, due to time constraints

(accounting for the primary difference between the two programs) .




These "missing" courses were available at most Universities offer-
ing a major in Chemical Engineering and were also available through
correspondence with the University of Dayton, thereby allowing
Fast-Track I participants to easily pursue a Bachelor of Chemical
Engineering degree from the University of Dayton.

Typical chemists have a relatively weak background and a low
ccnfidence level in mathematics. As a conseqguence, two critically
important initial courses in the Fast-Track programs were a
"Special Topics in Mathematics" (which reviews college level
calculus) and "Applied Differenti=i Equations" (the

normal mathematics prerequisite for upper level engineering courses).

Curriculum Modifications

The original curriculum proposed to the National Science

for Fast Track T

Foundationjconsisted of twenty-six semester hours of credit in
residence. The number of credit hours was relatively small
(a normal undergraduate would carry about 40 s2mester hours dur-
ing a twelve month study period) in order to give the participants
an opportunity to do well in the courses as well as to pursue
part-time employment if necessary.

The number of hours was extended to thirty hours during the
course of the contract for several reasons. Virtually all of the
participants indicated a desire to complete a degree program, which,
by University regulation, requires thirty hours at U.D. and, indeed,
adequate time was available to the participants to accommodate ad-

ditional courses. As a consequence, the originally scheduled course

‘"Special Problems in Kinetics" Q‘L Cred\\ hours)




was changed to the regular undergraduate course entitled "Kinetics" (3 credit
nours) and the introductory course "basic Electric Theory" (3 credit hours)
was added, thereby bringing the total number of hours up to the required

30 hours in the Fast Track I Progran.

The Chemical Engineering participant still needed at least two
additional courses, entitled "Prccass Control" and "Unit Operations II"

(3 credit hours éach) to complete Departmen’al requirements for a Bachelor
of Chemical Engineering degree. It should be noted that eight of the nine
participants completed the Process Control course during their fifth and
sixth terms in the program, paying their own tuition. Other requirements
were identified on an individual basis, corresponding to gaps in educational
backgrounds.

Based on esperience with the Fast Track I program, the Fast Track II
program included 39 hours cf course work. The participants in Fast Track I
had indicated an interest in and time available for the "Process Control"
and "Unit Operations II" courses. This assisted the participant in completing
all of the Chemicay Engineering coursework in the program; if a participant
needed additional work to complete the Bachelor of Chemical Engineering
degree requirements, the courses were not specialized technical courses,
but usually readily availeble at other universities; a typical example

involved needing Physical Chemistry.

3. Content

The Chemical Engineering curricula, as it evolved in Fast Track I,
is shown in Table A and Fast Track II is shown in Table B. The course
descriptions are shown in Table C. These courses represent the core of the
Chemical FEangineering degree program at the University of Dayton. When
combined wiih the training received in an undergraduate degree in Chemistry
they form a potent combination that prepares an individual to proceed directly
to chemical engineering positions in industry or to pursue graduate studies

in Chemical Engineering.
4. Reactions to the Students by Faculty

Since Chemical Engineers freguently and naturally interact
with Chemists, no surprises were anticipated by the faculty.

In addition, most of the Chemical Engineering faculty had

e




participated in the Monsanto Retraining Program. In retrospect,
the faculty was impressed by the competance and the dedication

of the participants. This may be partially attributed to the

very conservative criteria used to judge a candidate's ability

to complete the Program. In particular, the acceptance criteria
in mathematics was severe; the pay off involved the fact that

none of the candidates accepted into the Program had problems with

mathematics.

5. Recommendations for Future Programs

No specific recommendations. The program is strong and stands alone.



TABLE A

CHEMICAL ENGINEERING CURRICULA (FﬁlST'TBACK )

COURSE NUMBER AND TITLE

MTH 490 Special Tcpics in Mathematics

CME 499 Special Pruplems in Material
and Energy Balances

MTH 219 Applied Differential Equations

CME 499 Special Problems in Thermodynamics

CME 324 Transport Phenomena I

CME 321 Basic Electric Theory
CME 325 Transport Phenomena II

CME 306 Kinetics

CME 411 Unit Operations I

CME 413L Unit Operations Lab

CME 430 Chemical Engineering Design
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TABLE B
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TERM HOURS COURSE NUMBER AND TITLE
1 3 MTH 490 Special Topics in Mathematics
3 CME 203 Material & Energy Balances
2 3 MTH 219 Applied Differential Equations
3 CME 305 Thermodynamics
1 EGI 499 Professional Development
3 3 ELE 321 Basic Electric Theory
3 CME 306 Kinetics
3 CME 324 Transport Phenomena I
4 - ELE 321 (continued)
- CME 306 (continued)
3 CME 325 Transport Phenomena II
5 3 CME 411 Unit Operations I
2 CME L413L Unit Operations Laboratory
3 CME 452 Process Control
6 3 CME 412 Unit Operations II
- CME 413L (continued)
3 CME 430 Chemical Engineering Design

- CME U452 (continued)
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TABLE C

COURSE DESCRTPTICNS FOR CHEMICAL ENGINEERING OPTION

COURSE DESCRIPTION

MTH 490 REVIEW OF CALCULUS AND ANALYTIC GEOMETRY: Functions and
their representation, Limits and continuity, The Antiderivative,

Chain Rule of Differentiation, Logarithmic and Exponential Functions,
Using Tables of Incegrals, Functions of Two Real Variables.

CME 499 SPECIAL PROBLEMS IN MATERIAI, AND ENERGY BALANCES: An
introduction to chemical engineering with lectures and problems on
material and energy balances as applied to industrial processes.

2 sem hrs.

MTH 219 APPLIED DIFFERENTIAL EQUATIONS: First order equations,

linear differential equations of higher order with constant coef-
ficients, power series soluticns, the Laplace transformation,
numerical methods, applications to physics and engineering. 3 sem hrs.

CME 499 SPECIAL PROBLEMS IN THERMODYNAMICS: Development of the
fundamental principles of thermodynamics, particularly with respect
to chemical engineering processes. 2 sem hrs.

CME 324 TRANSPORT PHENOMENA I: Viscosity, shell womentum balances,
isothermal equations of change, thermal conductivicy, shell energy
balances, nonisothermal equations of change, diffusivaty, concen-
tration profiles. 3 sem hrs.

ELE 321 BASIC ELECTRIC THTORY: For chemical, civil, and mechanical
engineering students. Fundamental methods of analysis in DC and AC
circuits. 3 sem. hrs.

CME 325 TRANSPORT PHENOMENA II: Friction factor, dimensionless
correlations, isothermal macroscopic balances, Bernoulli's Equation,
heat transfer coefficients, heat transfer correlations, heat
exchangers, nonisothermal macroscopic balances. 3 sem. hrs.

CME 306 KINETICS: Reaction kinetics, catalysis, and adsorption.
3 sem. hrs.

CME 411 UNIT OPERATIONS I: Fluid mechanies, transportation of fluids,
flow of heat, evaporation, filtration, and mixing. 3 sem. hrs.

CME 413L UNIT OPERATIONS LABORATORY: Unit operations equipment and
its utilization. 2 sem. hrs.

CME 430 CHEMICAL ENGINEERING DESIGN: Study of the principles of
process development, plant design, and economics. 3 sem. hrs.
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