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Abstract - With a six-year grant from the Alfred P. Sloancompetent in technical fields [5]. Although women make up

Foundation, the Women in Engineering (WIE) Initiative a#6% of the total labor force, they comprise only 31% of the

the University of Washington is conducting a longitudinacience professions (excluding social science) and only 9%
study of undergraduate women pursuing degrees in scierafe the engineering profession [6]. Without access to

or engineering. Now in its sixth year, five of six cohorts afecision-making positions in technology, women and other

approximately 100 students each year have been addedutaler-represented groups will continue to be denied

the study. The objectives of this study are to: (a) determieeonomic and social power.

a more accurate measure of retention by tracking individual ~ Until the early 1990’s, the focus of research on the

students through their science and engineering acadenigsue of successfully recruiting and retaining women in

career; (b) examine the factors affecting retention of femaléschnical fields focused on the students themselves. Was
in science and engineering; (c) increase the retention ratéiseir high-school preparation inadequate? Were they unable
of female students pursuing degrees in science atml compete in math? The response of faculty and

engineering by providing interventions for the studentadministrative personnel in many S&E undergraduate

themselves, primarily during the freshman and sophomopgograms to students who switch or drop out has

years which are critical attrition points; and (d) report thesdraditionally been that the students were just in the wrong

factors to the dean and departments involved fdield, and it was better for all concerned to weed these

consideration in policy development. people out of the S&E programs [7].
However, in their benchmark 1994 study comparing
Introduction students persisting in S&E undergraduate degree programs

with those who chose to switch to another field of study, or

Although the national enrollment of women in universitfirop out of college altogether, Seymour and Hewitt found
engineering programs rose from the 1970's and 1980's t§'gt there were no real differences in high-school
peak of 19.5% in 1994, women continue to earn only 15.g@eparation, ability, or effort expended in their coursework
of bachelor's degrees in engineering [1]. Despite increadegfween students who remain and those who switch.
enrollment of female engineering students since the 197¢hough these results were for both male and female
retention rates for women have decreased significantly. ndergraduates, they have been confirmed by other studies
the 1972-76 classes, the retention rate peaked at about 96%4emale S&E undergraduates [8 & 9].
However, by the 1983-87 classes [2] the national retention Further, among those who switch, there are two
rate for women had dropped to less than 60%, where it Hzdegories th_) may have made significant contributions had
remained to date [3]. Retention rates of female engineeri{tfy been retained: “those who are pulled more than pushed,
students at the University of Washington in 1991, &&hd those who are pushed more than pulled” [10]. Students
reported by the registrar's office, were about 55%. Thedr the f|r§t group are h|gh—ach|evers who are disappointed or
retention rates are calculated as the fraction of incomifgred with the S&E curriculum and look elsewhere for their
freshman students who complete the engineering program€ducation.  These students often express an ambivalence
Over the past several years, there has been a grovvﬁﬁ?“t .the|r decision to switch. The second group is
concern for the retention of women and other undefOmprised of students who chose to pursue a science or
represented groups in the fields of science and engineerfitpineering degree because of personal interest, yet feel
(S&E). A primary force driving this concern is due to thdorced to leave due to a loss in confidence and difficulty
influx of these groups into the job market. A lack ofvith poor teaching and the compet|t|vg environment. _These
technical education and experience in this growingfudents often express anger at feeling forced to find an
proportion of the workforce will be detrimental to Ouralter_nanvge to their first choice of career. Seymour and
increasingly technology-oriented society [4]. Hewltt's findings placed many women and students of color
Another reason for concern for participation of wome# this second category. _
(and other under-represented groups) in S&E fields is one of These findings are supported by an earlier study of
financial equity. Our culture rewards those who ar¥oungwomen in high-school [11] who tended to suffer from



a loss of perceived academic competence. While only malagasure of retention of females pursuing science and
of low competence dropped out of math and science coursesgineering degrees by tracking individual students until

females of high competence were often also dropping otliey graduate [15]. At present, only a handful of institutions

These young women had experienced a loss of selfack individuals over the course of their academic career.
confidence prior to any exhibited loss of performance ibnfortunately, there are currently no parallel data available

their math and science classes. Therefore, it was not lack@fcompare males in science or engineering, or females
academic ability that diverted these young women fromursuing other degrees to act as comparison groups for this
continuing math and science. study.

Partially as a result of Seymour and Hewitt's findings, At the University of Washington, about 4000 freshmen
research in this area has begun to shift toward a focus on (66% are female) are enrolled annually. During their
educational climate of these S&E programs [12]. Why afeeshman year, all S&E students are enrolled in the College
S0 many competent students choosing to leave? What poladyArts and Sciences. At the end of the freshman year,
changes can be made to improve the quality of S&&udents have the option to register as pre-science, and
education and encourage retention of a broader pool afalifying sophomores are designated as pre-engineering.
students? After completing the pre-engineering requirements, students

Ginorio, who proposes an integrated model of scienege eligible to apply for one of ten engineering departments.
education, argues that the main issue of changing the climatea result, students do not enter the College of Engineering
in S&E programs is to realize that equality does not meam departments of science until their junior year. It is only at
“sameness.” Again, we see a shift in thinking fronthis point in the beginning of the junior year that students are
instructing all students to follow the traditional model otracked individually by the college/department.
success, to recognizing that students bring different Given the lack of more precise national and institutional
experiences with them to their education and are capablerefention data, and the desire to have a better picture of how
making different  contributions. The successfulvell female S&E students are faring, the goals of WIE's
establishment of women in engineering programs at severatention program are to: (a) determine a more accurate
universities [13] is an acknowledgment of the theory thameasure of retention by tracking individual students through
given support and opportunity, women can not only survivéheir science and engineering academic career; (b) examine
but thrive in a traditionally male-dominated field. Howeverthe factors affecting retention of females in science and
of the more than 200 institutions in the United States thahgineering; (c) increase the retention rates of female
now list some activity supporting women in engineeringstudents pursuing degrees in science and engineering by
only 66 currently have full programs with directorsproviding support resources for the students themselves,
appointed for 50% time or more. Of those 66 programprimarily during the freshman and sophomore years which
only eight formally evaluate the effectiveness of theiare critical attrition points; and (d) report these factors to the
programs, and only three collect longitudinal retention dattean and departments involved for consideration in policy
that reflects individual rather than aggregate data. development [16 & 17]. The results of the first five years

The inadequacy and inconsistency of collection ansliggest that the program has had a significant impact on
maintenance of evaluation and retention data is a natiofatreasing retention rates of female freshmen pursuing
problem, and one that was identified in 1988 by the Nationdkgrees in both science and engineering.

Research Council (NRC) as a major hindrance to projecting

future manpower needs as well as identifying problem areas Method
in the pipeline. The NRC established a formal committee to
investigate ways to improve this process not only at the Instrument Design and Data Gathering

federal agency levels, but also at the institutional levels.

Although mandates for federal agencies can be put in plaggy instruments have been designed to gather information:
it is more difficult to do for educational institutions.ine Annual Freshman Interest Survey, Freshman Initial
Collecting and maintaining longitudinal tracking systems Ofhterview Form. Freshman Follow-up "Interview Form

all registered students is a complicated. ar_1d _expensidgnhomore  Follow-up Questionnaire, Junior Follow-up
endeavor. As a result, only a handful of institutions ha\@uestionnaire and Senior Follow-up Questionnaire.

implemented such processes. At this point, most institutions The Annual Freshman Interest Survey is mailed in

do not have an incentive to bear the burden of the COStSAQIgust of each year to all incoming female freshmen to
instituting such trgcking mechqnisms. Most retention rat€$etermine how many are interested in pursuing degrees in
as Bowen [14] points out, are inflated, because the methgdence or engineering. About 2000 surveys are mailed each
of calculation, which uses aggregate data rather th Bar, of which approximately 300-350 responses are
individual tracking, does not account for student transfefsi rned.
into engineering after the freshman year. Of those responding to the survey, approximately 100
One of the goals of WIE's longitudinal study of femaleygents interested in engineering and 25 students interested
engineering and science students is to obtain a more acCUjgtesience are selected to participate in the study. Using a



structured interview form, an initial, personal interview igA series of interventions (or contact points) are implemented
conducted with each student at the WIE Study Center duribg personal contact with each student throughout her
the Autumn Quarter. A second, follow-up interview isacademic career at the University of Washington, focusing
conducted either in person or over the telephone duripgimarily on the freshman and sophomore years, when
Spring Quarter. Sophomores, juniors, and seniors are sstidents are not yet accepted into their respective
(via electronic or regular mail) a follow-up questionnairedepartments, and are at the greatest risk of switching out of
All students not responding to the questionnaire aszience and engineering. These contact points involve
contacted to complete the questionnaire over the telephone@cademic and social support. Students are interviewed to

Reviewed and approved by the University ofliscuss their academic goals, make plans for the future, and
Washington Human Rights Committee, the structurgoarticipate in activities with a community of peers. The
interview forms are used to ensure that the students' rightsohtact points include personal interviews, an orientation
confidentiality and safety are honored and the sansession, peer tutoring, peer mentoring, and quarterly
information is gathered on each student. The followingeminars and events. WIE also facilitates an engineering
information is gathered: demographic information; educatiamentoring program which matches students with
and professional background; academic interests; amountpobfessionals working in their field of interest. This
family, peer and financial support; confidence level; anprogram, now in its sixth year, has had great success in
perceptions of campus climate and quality of teachingroviding students with “real-world” experience, as well as
Students participating in the study must sign a release formproving their self-efficacy in their academic challenges
consenting to participate. [18].

Tracking System Analyses and Results
The WIE tracking system provides a mechanism for
measuring retention rates, monitoring student participation

in_activities, and analyzing data each year. Utilizing they gate, the annual Freshman Interest Survey has been
SPSS matistical package, data from the tracking system igjjled to five consecutive cohorts of all incoming first-year
analyzed to: (a) identify individual problems potentiallfemale students at the beginning of Autumn Quarter [19].
leading to changing majors or dropping out of science amtbhort 1 began its first year in 1991 and has graduated or
engineering; (b) analyze trends and patterns of barriers thghpleted its fifth year; Cohort 2 began its first year in
tend to influence the retention of entering female freshmengg2: Conhort 3 began its first year in 1993; Cohort 4 began
and (c) provide a mechanism for accountability in measuring; first year in 1994; and Cohort 5 began its first year in
the effectiveness of the WIE's efforts to increase theggs and are now sophomores. The response rates of
retention rates of female freshmen. students to the annual Freshman Interest Survey and the
numbers participating in the initial first-year interview are
summarized in Table 1 below.

Freshman Interest Survey

Interventions

Table 1: Response Rates to the Freshman Interest Survey

Freshman Interest Survey Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5
Surveys mailed 2100 2525 1900 2100 2118
Surveys returned 150 358 200 512 474
Students interested in S&E 110 332 183 483 394
Students interviewed 92 107 103 125 127

Persistence in Engineering square analyses, a significant correlation (p< 0.1) with
persistence in engineering or science. These factors are then
The student responses to the interviews show that there ararzked according to their relative importance as a predictive
number of common factors influencing a student's decisidactor of persistence, based on a stepwise logistic regression
to persist in engineering or science, to switch to anothanalysis model using persistence as the dependent variable.
major, or to drop out of school altogether. Tables 2-Bersistence of 5th-year students was 100%.

summarize the factors which have shown, based on chi-



Table 2: Persistence Factors in S&E at the End of the First Year, Cohorts 1-5 *

Variables ’)(2 ’)(2 p value | Logistic Regression p-value
Enjoy science classes 21.04 .004 .002

Career opportunities 7.17 .028 011

Enjoy math classes 20.74 .002 .021

Positive influence of WIE 5.00 .083 137

Positive influence of Faculty/TAs 5.23 .073 794

Interest in coursework 6.99 .030 .850

No problem working independently 14.49 .043 .947

* N=355; due to refinements to the questionnaire, not all students responded to all questions

In the first two years of preparation for entering an By the end of the sophomore year, the primary factors
engineering department, students at the University oflated to persistence continue to be the student's experience
Washington are required to take technical core coursés, math and science classes (see Table 3). In addition,
which include a series in math, physics and chemistry. Tkemmitting to an engineering or science degree by
primary factors which seem to help these women decide registering as a pre-engineering or pre-science student (as
continue in engineering or science beyond their first year indicated by their registration status) and gaining acceptance
college are interest in their math and science coursesjnto a department become major factors in persistence. The
positive influence of WIE and faculty, and being able tpositive influence of an advisor and working during the
work independently. For the first time this year, careeschool year emerged as persistence factors this year for those
opportunities emerged as a factor in persistence. completing their sophomore year.

Table 3: Persistence Factors in S&E at the Sophomore Year, Cohorts 1-4*

Variables Xz Xz p value Logistic Regression p-valug
Positive influence of advisor 8.79 .012 .032
Acceptance into the department 8.72 .013 .059
Influence of math & science classes 29.2¢4 .000 .286
Working during the school year 5.08 .024 347
Registration status 40.48 .000 .391

* N=284; due to refinements to the questionnaire, not all students responded to all questions

By the junior year, a student is accepted into sacience courses, and working during the school year. A new
department, reflected by registration status as a predictorpefrsistence factor emerging this year is the experience in
persistence (Table 4). Other persistence factors inclusieident societies and at conferences and events.
influence of a mentor, the positive influence of math and



Table 4: Persistence Factors in S&E at the Junior Year, Cohorts 1-3 *

Variables ’)(2 ’)(2 p value | Logistic Regression p-valug
Registration status 5.71 127 .107
Influence of math & science classes 8.21 .016 442
Positive influence of a mentor 7.24 .027 .569
Conferences, events, student societies 7.3 .03( .587

* N=222; due to refinements to the questionnaire, not all students responded to all questions

Involvement in the WIE Big Sister Program emerged a@cademic experience had actually participated in WIE
a primary predictor of persistence for seniors this yegrograms, reflecting the support that the mere presence of a
(Table 5). As in previous years, the influence of an advisprogram like WIE can have for some students. New factors
or mentor, WIE, and experiences in math and scieneenerging this year include positive experiences at
courses continue to be related to persistence. Again, not@hferences and events, and plans to work in an engineering
of the women reporting a positive influence of WIE on theijob after graduation.

Table 5: Persistence Factors in S&E at the Senior Year, Cohorts 1-2 *

Variables ’)(2 ’)(2 p value Logistic Regression p-valug
Involvement in WIE Big Sister Program .079 3.09 .154
Positive influence of WIE 6.47 .039 541

Paositive influence of science courses 8.84 .012 .628
Positive influence of a mentor 5.78 .016 .891
Conferences & events 8.38 .004 .905

Plans to work in an engineering job 3.35 .067 .909
Positive influence of advisor 6.69 .035 .960

* N=135; due to refinements to the questionnaire, not all students responded to all questions

their sophomore year. Feeling isolated also emerged this
ear as common concern for all but first-year students.

g Approximately 25-30% of the first-year students,

and science, th?‘re are a number of barr!ers to p?rS'St(_T%S homores and juniors report that they feel no barriers to
frequently perceived at each stage of their education. rsisting in their engineering or science education.

most frequently reported barriers are summarized by yearsEn - . i i X
school in Table 6. Because of ongoing refinements to t Urprisingly, by the time they are 4th- and Sth-year seniors,

. ) ; g . Afmost all of the remaining women in our study, many of
annual interviews and questionnaires, not all questions Welfiom had earlier reported perceiving no barriers to their
asked of all cohorts. Therefore, as shown in the Co'“”éra:ademic progress, report at least some barriers. In addition

hte %d':?SWLherreSpﬁgS% tratter;s below rttiap;ese;n;[h OPI%;:PHS,I‘%he barriers reported in Table 6, these 4th- and 5th-year
Snutire tsd 0 eslpg ne 0 these questions, ratne seffiors report feeling discouraged by low grades (42.2%),
entire study poputation. and complain about poor teaching (50.1%) and

A'.S N previous years, two of the most frequenﬂ){]napproachable faculty (40%). The percentage who report
perceived barriers for first-year students and sophomores W self-confidence as a barrier has more than doubled the

lack of self-confidence and concern about not bei '
- . kgetrcentage reported by first-year students. Further, concerns
accepted into their department when they apply at the en about lack of interest, poor advising, financial problems, and

feeling intimidated increase dramatically by the senior year.

Perceived Barriers to Persistence

For those women who do choose to remain in engineerix



Table 6. Most Frequently Reported Perceived Barriers

First Year | Sophomores | Juniors Seniors 5th Year | Average
(n=488) (n=218) (n=88) (n=100) (n=16)

Lack of self-confidence 23.5% 26.6% 23.9% 45.09 69.0% 37.4%
Feeling isolated 8.1% 32.6% 40.9% 47.0% 50.0% 35.7%
Lack of interest 12.6% 21.6% 18.2% 41.0% 62.5% 31.2P6
Financial problems 15.0% 22.9% 20.5% 32.09 25.0% 23.1%
Not being accepted into 27.4% 32.0% 9.1% N/A N/A 22.8%
department
Feeling intimidated 17.09 15.6% 8.0% 21.0% 31.3% 18.6p6
Poor advising 7.0% 12.4% 13.6% 37.0% 12.5% 16.5p6
None 27.6% 32.6% 25.0% 2.0% 0 21.0%

Level of Confidence

Levels of self-confidence in academic achievement in S&gcores: math=4.1; science=4.0).

engineering and science begin with a very high level of self-
confidence in their abilities in math and science (mean

However, both of these

were measured on the basis of responses to questions asldmgls of self-confidence drop significantly (p< .01) over the

the students to rate themselves as math and science studemiisse of their

first year

(mean scores:

math=3.4;

compared with their peers on a 1-5 Likert-type scale. As #tience=3.5). Figure 1 illustrates this significant drop.
previous years, most of the women students entering

Students who do maintain a high level

Start FreshmankF "
Year

Figure 1. Mean levels of self-confidence by year.

End Freshman
Year
End Sophomore
Year

End Junior Year

End Senior Year
End 5th Year

Math Self-Confidence

7Science Self-Confidence

confidence in the first year report enjoyment of math argbcieties, conferences, and events.
science classes, considering competition to be a motivator, Overall self-confidence levels begin to increase slightly

having friends who are interested in S&E, and a positifeom the general first year decrease by the end of the

of selfinfluence from male friends, WIE, and other student



sophomore year. Primary predictors of high self-confidence Retention
at this point are positive ratings of teaching quality, interest
in coursework, participating in a study group, and a positivene of the primary goals of this study is to calculate
influence of technical courses, faculty and mothers. accurate retention rates of women in S&E. The retention
The continued increase in confidence at the end of thate at the University of Washington prior to this study was
junior year reflects having been accepted into a departmesitout 55% as cited by the University Registrar. However,
In addition, self confidence is predicted by a positivéhe University of Washington's retention rate and the
influence from male friends, an advisor, and mothers. national retention rate of 60% are considered inaccurate,
High levels of self-confidence for 4th- and 5th-yeabecause this rate is calculated simply on the basis of entering
seniors correspond to participation in student professiona. graduating students. This number results in an over-
societies, interest in coursework, working during th@nflated retention rate because it does not account for inflow
academic year, career opportunities, and a positive influerslestudents after the first year [10]. The retention rates
of science courses, male and female friends, and an adviseported in Table 7 are the first accurate calculations based
It should be noted, however, that the overall levels of seléin tracking individual women throughout their college
confidence never return to the original high level of enteringareer. With no intervention in place, it would be expected
first-year students. that these rates would fall below the over-inflated rate of
55%. The results of this study indicate that the retention
rates of women in engineering and science at the University
of Washington have increased substantially since the
inception of the WIE Undergraduate Retention Program.

Table 7. Retention of Students in S&E at the UW.

Cohort Current Status Original N Still in S&E %
1 End 5th year or graduated 92 69 75%
2 End senior year or graduated 107 78 73%
3 End junior year 103 62 60%
4 End sophomore year 125 87 70%
5 End first year 127 114 90%

An analysis of incremental retention rates revealdepartment, as well as the point of lowest academic self-
patterns of switching out of S&E. As shown in Table 8gonfidence which was shown in Figure 1. For those women
most women who leave S&E do so during their sophomoreho remain in S&E beyond their sophomore year, retention
year. This switching coincides with the time when mosttes are very high.
students find out if they have been accepted into a

Table 8. Incremental Retention by Year in School

Cohort First Year Sophomore Junior Senior 5th Year
1 97% 84% 97% 95% 100%
2 93% 89% 94% 94%
3 87% 83% 83%
4 80% 87%
5 90%

this year switched out of S&E or dropped out of college

altogether. The majority of these students were first-year
A total of 54 of the 313 students who responded to th None of the sixteen Sth-year seniors

. X . : ) and sophomores.
interviews and questionnaires from the five cohorts surveye Sponding to the questionnaire reported switching. This

Switching Out of Engineering and Science



drastic increase in the retention rate at the junior and senioore interesting, and discouragement by conceptual
years is expected, since these students have perseveliffitulties and low grades. This discouragement

through the hurdles of the lower-level prerequisite coursesrresponds to the drop in self-confidence over the course of
and acceptance in their department at the end of th#ie first year. Note that the responses in Table 7 do not
sophomore yeatr. reflect the entire 144 students who have switched or dropped

The most frequent reasons given for switching areut, but only the 120 students who responded to the survey
summarized in Table 9. Responses from all cohorts over thie the point of switching or leaving the University of
five years of the study have been fairly consistent: loss W¥fashington.
interest in engineering and science, other majors appear

Table 9. Most Frequent Reasons for Not Persisting in S&E

Reasons First Year Sophomores Juniors Seniors 5th Year
(n=48) (n=50) (n=15) (n=7) (n=0)
Other majors more interesting 40% 40% 47% 57% N/A
Lost interest in S&E 58% 57% 67% 57% N/A
Conceptual difficulties 29% 46% 36% 29% N/A
Discouraged by low grades 50% 60% 47% 57% N/A
Rewards not worth the effort 29% 20% 21% 29% N/A
Poor Teaching 32% 28% 86% 43% N/A
Total N=120

An additional survey this year of women who hagbersistors in the sophomore year, continuing downward from
switched to other areas of study revealed that there is the drop in self-confidence reported for all study participants
significant difference in performance levels (measured lat the end of the first year. Science self-confidence remains
GPA) of women who persist and women who switch out @fignificantly lower for those who switch during their junior
engineering and science degree programs. The mean G&WA senior years. Interestingly, math self-confidence levels
for both groups is approximately 3.2 on a 4-point scaléor women who switch in later years are equal to those who
Clearly these women do not leave S&E due to acadenpersist in S&E. As mentioned previously however, the trend
problems. for both groups is an overall decline in academic self-

However, there were differences in academic seléonfidence from when they first entered college. This
confidence in these groups for those who switched durimgnsistent finding of no relation between academic self
their sophomore or junior years. Further investigation aonfidence and performance in women replicates findings in
this finding revealed that both math and science selfither studies [20].
confidence levels for switchers are significantly lower than



Figure 2. Academic Self Confidence Measures for Women who Remained in S&E vs. Women who Switched to Another Major
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Conclusion enjoyed their science and math classes in high school,

In summary, there are several factors forming a general,

consistent pattern describing the academic experiences

influencing the decisions of women to persist in, or switch
out of, degree programs in engineering and science:

The women who enter the University of Washington
with the intent to pursue a degree in engineering 6ér
science are highly-filtered achievers who start off with
high levels of self-confidence in their academic abilities
in math and science. These levels take a significant
drop (p< .01) over the course of the first year, and
although they slowly recover over the course of thelt
four or more years in college (if they persist in S&E),
they do not return to their original levels.

The first and sophomore years are the times when
women are most likely to switch out of an engineering
or science degree program. The primary reasons given
for switching are a combination of losing interest in
science/engineering, being attracted by another field,
and being discouraged by academic difficulties and low
grades.

Not surprisingly, the reasons for leaving are also th®
most frequently reported concerns, or "barriers to
progress" reported by women students who persist: fear
of losing interest, intimidation, lack of self-confidence,
poor advising, and not being accepted in their
department. Although 25-30% of first-year students,
sophomores and juniors reported no barriers, nearly all
seniors reported at least one barrier.

Women who are most likely to persist through the first
year chose to pursue their major primarily because they

continue to enjoy those classes in college, and work
well independently. In addition, they had considered
WIE and faculty to have a positive influence on them
during their first year in college. Awareness of career
opportunities in S&E also emerged this year as a
persistence factor.

In the sophomore year, persistence factors focus
primarily on continued enjoyment of math courses, a

positive relationship with an advisor, and the
reassurance that comes with acceptance in their
department.

In the junior year, after being accepted into a

department, persistence factors shift to interest in
coursework, influence of a mentor, and experiences in
student societies, at conferences and other events.
Finally, for seniors, persistence continues to be related
to the student's sources of support - her advisor, a
mentor, and WIE, particularly the Big Sister Program.
Persistence is also related to continuing interest in
coursework, experiences at conferences and events, and
plans to work in an engineering job after graduation.
There is no difference in GPA between women who
persist in S&E and women who switch to a non-science
major. However, there is a significant drop in math and
science self-confidence reported by those women who
switch during their sophomore year. Science self-
confidence is also significantly lower for women who
switch in the junior or senior year; however, there is no
significant difference in math self confidence between
switchers and persistors.



These findings suggest that there are factors in tfiE2]
engineering and science curriculum and environment t
need to be examined. In response to the criticism that | ]
retention rates may be caused by the fact that students
receivelittle engineering instruction until the junior year,
some departments in the College of Engineering have
instituted policy changes making it possible for students {©4]
begin the engineering curriculum in the sophomore year
rather than the junior year. This new policy will more than
likely positively influence the retention rates. The impact o

retention of this change in the curriculum structure will b 5]
examined as an ongoing part of the present study.
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