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ABSTRACT

Numerous studies have addressed science, technology, engineering and
mathematics (STEM) and their relation to education and gender ranging from elementary
school pedagogy to career choices for traditional-aged college students. Little research
has addressed nontraditional female students returning to the university to in the STEM
fields. This study used the portraiture methodology and the idea of being an educational
connoisseur (Eisner, 1998; Lawrence-Lightfoot & Davis, 1997) to explore the lived
experiences of five nontraditional female students returning to the university to study a
STEM major. The study is situated in an interpretivist paradigm, using interviews,
journal writing, art work, and observations of online classroom interactions for data
collection and analysis to gain a deeper understanding of how the lived experiences of the
five women in the study influenced their goals, interests, and outcome expectations
related to studying STEM fields.

I used the social cognitive career theory to guide data collection and data analysis.
The portraiture methodology enabled me to gain a deeper understanding of the role of
self-efficacy; environmental supports from spouse, family, or others; and perceived and

real barriers as part of the women’s lived experiences.
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Chapter 1: Introduction
Background

Why is it important to understand the lived experiences of nontraditional female
students and how contextual factors inform self-efficacy, interests, goals, and actions
related to their choice to return to the university to pursue STEM-related majors and
careers?

For well over 20 years researchers have been trying to determine what factors
influence a woman’s choice and ability to persist in science, technology, engineering and
mathematics (STEM) majors and related careers. Today, the number of women seeking
STEM degrees is still of concern (Modi, Salmond, & Schoenberg, 2012). Jacobs (2005)
found that, although the gap between the number of women and number of men pursuing
STEM careers is decreasing, still a significantly lower number of women than men are
entering the STEM fields.

More women are choosing STEM fields after high school graduation: “Women
make up an increasing number of science and engineering majors, including top
programs such as those at Massachusetts Institute of Technology where women make up
51% of its science undergraduate and 35% of its engineering undergraduates”
(Committee on Science, Engineering, and Public Policy, 2007, p. 1). The University of
Iowa, Iowa State University, and the University of Northern lowa saw a 13% increase
over the last 3 years in the number of female STEM majors. They had 11,388 women—
one in three female students—enroll (Krogstad, 2012). Many of these women do not
persist through college, graduate school, or in STEM careers.

Women who are interested in science and engineering careers are lost at every
educational transition. With each step up the academic ladder, from high school
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on through full professorships, the representation of women in science and

engineering drops substantially. As they move from high school to college, more

women than men who have expressed an interest in science in engineering decide
to major in something else. (Committee on Science, Engineering, and Public

Policy, 2007, p. 2)

Are the academic and career choices women make a result of a critical event in
their lives or of the experiences they have had throughout their lives? It is important for
educators, administrators and policy makers to understand why women are poorly
represented in STEM fields. Enabling more women to persist in these areas of study is
important for societal as well as economic reasons. It is important to remember that
women make up more than half of the population and, while they hold almost half of all
the jobs in the United States, they hold only 25% of the STEM jobs (U.S. Department of
Commerce, 2011b). They are a huge potential resource for employers as well as society.
In September 2012, the unemployment rate was 7.8% (Trading Economics, 2012).
However, top technology firms cannot find enough graduates to fill all their open
positions (Ante, 2012). It is important to have a deeper understanding of the lived
experiences of non-traditional female students who return to the university to pursue
STEM majors and careers. In 2010, one of every 18 workers was employed in a STEM-
related job. Projected job growth in STEM fields is expected to be 17% between 2008—
2018 while non-STEM jobs are projected to grow only 9.8% (Langdon, McKittrick,
Beede, Beethika, & Doms, 2011).

Today’s world is technology based, with many high-paying jobs requiring a
background in mathematics or science. For example, in 2003-2004, students who had
bachelors’ degrees in engineering fields started out with the highest average salaries

nationally (Jacobs, 2005). In 2007, a person with a bachelor’s degree had a mean annual

income more than $36,000 higher than that of a high school dropout (Khatiwada,
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McLaughlin, Palma, & Sum, 2007). Furthermore, women in STEM jobs make
approximately 33% more than women who work in non-STEM fields (U.S. Department
of Commerce, 2011b). In 2009, men with college educations earned about $7,000 more
per year than college-educated women (U.S. Census Bureau, 2009).

Studies have indicated the effect an education, particularly one in STEM, can
have on quality of life for women (Bobbitt-Zeher, 2007; Thomas & Zhang, 2005),
especially the 37% of single mothers whose families lived in poverty in 2007 (National
Women’s Law Center, 2008). If women are to be independent and self-sufficient, they
must be able to support themselves and raise themselves to a higher educational and
economic status. However, for women to pursue STEM careers, they must surmount the
barriers they face related to traditional disincentives for women in mathematics so that
they can continue to higher and more advanced mathematics classes because doing so
allows them greater access to high-paying STEM careers.

Different perspectives add value, allow for discussion, and enable people to see
things from different viewpoints. As Henrion (1997) put it,

There is not simply one mathematical reality. . . . [T]he sky is vaster than we

know. . .. [W]e are always viewing only pieces of it. Which pieces get focused
on is influenced by individual and social factors. (p. 264)

The value of STEM knowledge to the future of our world makes it imperative that these
fields engage as wide a variety of stakeholders as possible.

A review of research shows many different results with respect to why some
women choose and persist in STEM and others do not. Reasons range from societal
expectations, stereotypes, self-efficacy, motivation, attitude, and genetic differences
(Hackett, 1985). Throughout their lives, many women are sent a message that

mathematics is for boys. Parents, teachers, and society both consciously and
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unconsciously send girls a message that they should focus on soft subjects, looking pretty,
getting married, and raising a family. It is critical we understand what leads to successful
outcomes when women are encouraged to study STEM, barriers are eliminated, and
needed supports provided. If more women study STEM fields, a higher standard of

living for many women and children will result. It is critical to understand how their
lived experiences and contextual factors inform self-efficacy, interests, goals, and actions
related to their choice to return to higher education to study STEM.

Therefore, this study focuses on five women who were returning to the university
as nontraditional students to study STEM. The portraiture methodology allowed for an
in-depth exploration of how their lived experiences influenced their goals, interests, and
outcome expectations related to a STEM career. Portraiture is important from a research
standpoint because it offers an opportunity to provide greater insight and understanding
as to how nontraditional female students in STEM majors experience life and construct
their views of the world. It is my goal that this study, based on portraiture, may help to
provide educators, administrators and policy makers with a better understanding of how
they can engage more women in STEM-related careers and help them achieve success
and persist in this area of work.

Definition of Terms

Nontraditional learner. A significant portion of adult learners are categorized as
nontraditional students, as defined by the National Center for Education Statistics (NCES;
2002). According to the NCES, nontraditional students exhibit one or more of seven
characteristics:

1. have delayed enrollment into postsecondary education,
2. attend part time,
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3. are financially independent of parents,

4. work full time while enrolled,

5. have dependents other than a spouse,

6. are a single parent,

7. lack a standard high school diploma,

Persistence. For the purposes of this study, I define persistence as occurring
when a student who is currently enrolled in a junior- or senior-level STEM course and
has successfully completed at least two consecutive prior STEM courses as a returning
nontraditional student.

Successful completion. For the purposes of this study, successful completion is
defined as completing a course with a grade of C or better.

Self-efficacy. Mathematics self-efficacy is defined as “individuals’ judgments of
their capabilities to solve specific math problems, perform math related tasks, or succeed
in math related courses” (Pajares & Miller, 1994, p. 194). Prior research using social-
cognitive career theory (SCCT) has supported the model in which outcome expectations
are dependent on a person’s high or low self-efficacy. When people believe they are
capable and have the skills to succeed, they will typically expect a positive outcome. The
SCCT expands on this idea by maintaining that people with a higher level of self-efficacy
for a certain task will tend to develop interests in that area and believe their efforts will
lead to a positive outcome (Lent, Paixao, Silva, & Leitao, 2010).

Supports and barriers. For the purposes of this study, supports and barriers are

defined following Lent et al. (2010) and include such social, material, and financial

factors as socioeconomic status (SES), family or peer support, and stereotype threat.
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Framing the Study

I used social cognitive career theory (SCCT) to guide data collection and analysis
as I explored how the lived experiences and contextual factors of the women in my study
informed their interests, goals, and actions related to returning to the university to pursue
STEM related majors and careers (Brown & Lent, 1996; Lent, Brown, & Hackett, 1994,
2000; Lent, Paixao, Silva & Leitdo, 2010). SCCT was developed by Lent et al. (1994) as
a way to combine different career theories developed by Dawis and Lofquist (1984);
Holland (1985); Krumboltz, Mitchell, and Jones (1976); Super (1990); and Vondracek,
Lerner, and Schulenberg (1986; all as cited in Lent et al., 1994).

SCCT has been extensively used to understand how environmental factors affect
the ways in which various age groups develop interests, outcome expectations, and career
goals (Lent et al., 1994). Lent et al. defined outcome expectations as “the imagined
consequences of performing particular behaviors (‘if I do this what will happen to me?”)”
(p. 5). According to Bandura (1986), there can be three components to outcome
expectations: (a) physical, (b) social, and (c) self-evaluative. A review of literature
revealed that SCCT has been widely used to explore populations of STEM majors in a
wide variety of age groups and ethnicities, from middle school through traditionally aged
college students. However, research is lacking concerning nontraditional female students
returning to the university to pursue STEM-related majors and careers. The purpose of
this study was not to test the theory on this population but to use the theory to guide data
collection and analysis of the lived experiences that affected the path they took to

returning to the university to pursue STEM-related majors and careers.
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SCCT provides a guide for examining the path one takes when making academic
and career choices (Lent et al., 1994). Lent et al. suggested this framework can be used
to examine both academic and career choices because of the interconnection between the
two. SCCT emphasizes three social cognitive variables: self-efficacy beliefs, outcome
expectations, and goal representation. Students graduating high school and considering
college may have a range of outcome expectations related to choice of major and career
such as whether they make money, whether they will like it, whether it will be too hard,
whether it will be an unfriendly environment for women, or whether their parents will be
proud of them. According to Bandura (1986), the choices people make are influenced
both by whether they believe they can do something well (self-efficacy) and what they
believe the ultimate result of their action will be (outcome expectations). In the case of
career choice, outcome expectations may have an influence on choice that is independent
of self-efficacy. Even if a girl has a strong belief in her ability to do STEM well she may
believe that she will not be happy in a STEM career because she perceives it as lonely,
“nerdy,” or work and family unfriendly (Lent et al., 1994). Lent et al. described two
types of goals: aspirations—those that are prior to career entry and just an idea with no real
commitment and plans—and commitment (Lent et al., 1994).

Lent et al. (1994) proposed three interlocking models: (a) interest, (b) choice, and
(c) performance. Each model highlights the social cognitive variables Lent et al. (1994)
believed to have the greatest influence. Figure 1 shows the basic model of how career
interests develop over time.

The interest model focuses on how the environment in which one lives during the

K-12 years provides the exposure one needs to develop interests. This exposure can be in
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the form of vicarious experience and verbal persuasion. Lent et al. (1994) indicated it
may not be possible to develop interests with either a low self-efficacy or when one is

lacking any outcome expectations or has negative outcome expectations.

/Self—efﬁ cacy

Sources of
Self-efficacy and interest gopal choice—sattainment
Outcome expectations * putcome expectations

Figure 1. Basis model of career-interest development over time. Adapted from “Toward a
Unifying Social Cognitive Theory of Career and Academic Interest, Choice, and
Performance,” by R. W. Lent, S. D. Brown, and G. Hackett, 1994, Journal of Vocational
Behavior, 45, p. 88.

The choice model is shown in Figure 2. It is similar sequentially to the interest
model but creates a feedback loop that distinguishes among choice and interest, actions to
implement choice, and performance attainment. This model distinguishes between the
intention and the action and accounts for the interaction between self-efficacy, outcome
expectations, interests, and personal agency (Lent et al., 1994). It also allows choice to
be dynamic, based on the other variables. For example, one choice of major may change
based on a change in outcome expectations. In this model, Lent et al. referred to goals as
choice goals—choosing to major in mathematics—and not performance goals. Lent et al.
described this model as a way to “explain the career and academic paths that people

select” (p. 94).
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contextual (proximal)
factors

[Lent, Brown, Hackett, 1994]

that positively
influence choice and

self-efficacy that negatively

influence choice and self-efficacy

social
barriers

\
gender, ethnicity
age, socio-economic status
family constraints
may influence

personal
inputs
predisposition
gender

if socialsupports social supports

overcome barriers increase

self-efficacy £

<4—direct path in both
directions

ethnicity
health
disability

if social barriers outweigh
social supports decrease

personal accomplishment
verbal persuasions
vicarious experiences

family, university

physiological state direct directly path
7 path to in both directions
Ne) direct path learning
in both S;rections—b direct
path to "

direct path which mediates

to directly self-efficacy
influces
Background
contextual Factors
outcome | directly
expectations influences

Figure 2. Choice model social-cognitive career theory. Adapted from “Toward a Unifying Social Cognitive Theory of Career and
Academic Interest, Choice, and Performance,” by R. W. Lent, S. D. Brown, and G. Hackett, 1994, Journal of Vocational Behavior,

45,p. 93.
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The performance model (Figure 3) focuses on the interaction between self-
efficacy, outcome expectations, performance goals, and task attainment. The focus of
this study was not on performance goals but choice goals. The choice model (Figure 2) is
the most comprehensive and encompasses a wide range of ways in which life experiences
influence choice, including learning experiences. Because the goal of this study was to
gain a deeper understanding of the influence lived experiences had on nontraditional
female students and their choices of majors, this model was used to guide data collection

and analysis.

Self-efficacy

Abi]j*g(i \perfonnance goals —wperformance attainment
Outcome Expectations/

Figure 3. Performance model. Adapted from “Toward a Unifying Social Cognitive
Theory of Career and Academic Interest, Choice, and Performance,” by R. W. Lent, S. D.
Brown, and G. Hackett, 1994, Journal of Vocational Behavior, 45, p. 99.

Bandura (1986) defined self-efficacy as a person’s judgment of his or her ability
to be capable of successfully performing needed actions to attain their goal. The four
primary sources of self-efficacy are personal accomplishment, verbal persuasion,
vicarious learning experiences, and physiological and emotional state (Bandura, 1977).
Personal accomplishment is related to mastery experiences, such as earning good grades,
doing well on standardized exams, or taking math intensive courses in high school. The
physiological and affective state is related to such feelings as fatigue, anxiety, depression,
or stress. Verbal persuasions include feedback, words of encouragement, or words of

discouragement. Vicarious experiences include observing others being successful or
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unsuccessful at a particular task. This person could be a parent in a STEM field, a peer
who is perceived to be “smarter”, a comparison to one’s own success, a peer at work or
an instructor.

The choice model also takes into account the influence of supports and barriers.
The interaction between the four sources of self-efficacy and supports and barriers is
complex and dynamic because of their interconnectedness. People cannot always make
the choices they want to make because of barriers such as family constraints, SES, or
gender. Although someone may be interested in STEM subjects, he or she may perceive
the barriers as too high and choose something else. A girl may have taken intensive math
and science courses in high school, earned high grades, and have a strong belief in her
ability to succeed but perceive a career as an engineer as being unfriendly to women. A
girl with a strong support system—possibly a parent, mentor, or teacher—may perceive
these barriers as being lower (Lent et al., 1994). If money is an issue, someone may
choose a career in engineering not primarily because he or she is interested in it but
because his or her outcome expectation is that he or she will make a good deal of money
and the person believes he or she can be successful doing it. The choice model shows a
path to choice from barriers, supports, self-efficacy, interests, and outcome expectations.

Figures 4 and 5 show the paths I expected to see prior to completing this research study.
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Undesirable Experiences (low SE)

/ High Barriers \

| Positive Intervention | No Positive Intervention
. \4
Interest in mathematics Lack of interest inmathematics
Ehunses non-STEM major mhnuses STEM major

— ——

Critical event

l

Leaves school

\ 4
Critical event

4/’\

Pure interest Environmental factor over rides

~. —

Fetumns to school as STEM major

I
y

Experiences related to SE

Supports and barriers

Persists

Changes to non-STEM

Figure 4. Potential path: Lack of interest in mathematics. Critical event leads to leaving

school. A later critical event leads to returning to school.
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Desirable Experiences (high SE)
High support

Low Barriers

|

Pure interest in mathematics

/

[Environmental factor over-rides interest

Choosesnon-STEM major Chooses STEM major

— =

Critical event

l

Leaves school
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/ AN

Pure interest Environmental factor creates interest

\/

Fetums to school as STEM major

kil

Experiences related to SE

Supports and barriers

— T~

Persists Changes to non-STEM

Figure 5. Potential path: Pure interest in mathematics. Critical event leads to leaving

school. A later critical event leads to returning to school.
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According to Tobias (1993), girls base their choices on how valuable they
perceive the choice to be for them and their expectation of how well they will do. A boy
may base his choice to study mathematics purely on his outcome expectation that he will
make a lot of money. A girly may need some type of connection or feeling that studying
mathematics will add value to her life or the lives of others. According to Karen Zunkel,
director of the ISU Women in Science and Engineering program, “Women have this
more aspirational reason for pursuing their STEM careers. . . . It’s not that they want a
great job with great pay; it’s that they want to make a difference in the world” (Krogstad,
2012). When writing about motivation to study STEM in their college scholarship essay,
men more frequently write about gaining a good job while women talk about things like
how their degree will enable them to fight disease or combat water pollution (Krogstad,
2012).

A common perception is that women have lower levels of confidence with respect
to mathematics and that they will have to overcome greater barriers if they choose to
pursue a mathematically related career (Henrion, 1997). Henrion discussed how difficult
it is to change habits, customs, and assumptions that have been deeply embedded in
society. Although, as a young girl, she may have been required to simply memorize
mathematics facts and content, as an adult she may see how it applies to her life and how
she can use mathematics to make a difference. Understanding how the lived experiences
of the five nontraditional female students in my study influenced their interests, goals,
and outcome expectations related to studying STEM may lead to a better understanding
of how to encourage not just more nontraditional female students but girls of all ages to

pursue STEM majors. This study examined how the lived experiences and contextual
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factors of five nontraditional female students informed their self-efficacy, interest, goals,
and actions in relation to choosing to return to the university to purse STEM related
majors and careers. Through the exploration of their lived experiences I gained deeper
insight into how they constructed beliefs related to pursuing a STEM major and career
through in-depth interviews, observations of online classroom interactions, artwork,
journaling, and document collection (artifacts). I gained a deeper understanding of the
roles self-efficacy, supports, and perceived and actual barriers play in the development of
this belief.

Four of the nontraditional female students in this study returned to the university
to finish a previously uncompleted degree. Two of the women majored in STEM the first
time, one was pursuing a bachelor’s of fine arts degree, and one chose to study business
in a developing country (location changed in this dissertation). One woman had
completed a BS degree in Spanish and was returning so she could enter a physician’s
assistant program. From data analysis, I gained deeper insight into what motivated them
to return to school and why, the second time around, they believed a STEM major was a
viable option.

I wove the threads of each of their stories into five individual portraits that vividly
describe the uniqueness of each of their lives. Each portrait illuminates how the lived
experiences influenced the participant’s self-efficacy, available supports, and perceived
and actual barriers in relation to her choice to return to the university to study STEM. I
examined the interaction between supports and barriers and self-efficacy, interests, goals,

and the choices they made. It is my goal that these stories will inspire other women as
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well as offer guidance to educators, administrators and policy makers concerning how to
support women in STEM majors and careers.

It should be noted how I, as the researcher, have been affected by my personal
belief system that was influenced by my own personal social and cultural context (Eisner,
1998; Lawrence-Lightfoot & Davis, 1997; Patton, 2002), which inevitably affected my
data interpretation and building of the portraits.

Significance of Study

This study is important because it addresses a gap in the literature pertaining to a
deep understanding of the lived experiences, across their lifetimes, of nontraditional
female students who return to the university to study STEM. Many studies have
examined the career issues of female STEM majors (Byars-Winston & Fouad, 2008;
Fouad & Smith, 1996; Montgomery, 2009); however, a review of the literature showed
few, if any, studies to date have examined the lived experiences of nontraditional female
students who return to the university to study STEM. In addition, few, if any, studies
have used the portraiture methodology to weave a portrait of the life histories of
participants through a social-cognitive lens and illuminate how a lifetime of supports and
barriers influenced the choices a participant made. By studying the lived experiences of
nontraditional female students who were upper-class students, themes specifically related
to successes emerged. In the next chapter, I review the literature addressing the
following themes: (a) women in STEM fields, (b) nontraditional female students, and (c)

SCCT.
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Chapter 2: Literature Review

Women in STEM Fields

The economic implications for women are clear and need to be looked at from
multiple directions. If women opt out of STEM-related careers they are eliminating
themselves from higher paying more lucrative jobs that will raise them to a higher
standard of living. Portes and Vadeboncoeur (2003) found that “low socio-economic
status is a risk factor for alienation (low engagement and disciplinary problems),
associated with less efficacy, perceptions of unfairness, low support, and appraisals by
teachers” (p. 372). Benson and Borman (2007) concluded that “social contexts . . . exert
a substantial effect on school readiness” (p. 31). Crane’s (1996) review of empirical
studies discovered that “with respect to mathematical learning, various facets of socio-
economic status, various facets of home environment and parental test scores have been
identified as all having significant effects on children’s mathematical skill levels” (p. 4).
How do these social interactions affect later career interests, goals, and outcome
expectations?

Crane (1996) discovered that it was not specifically the mathematics ability of the
mother that affected readiness and achievement, but the fact that women who did better
in mathematics had a higher SES and, therefore, were able to provide a higher quality
education to their children.

According to Brew (2002),

Rather than just the public world (the formal learning setting) being the source of

new knowledge and ways of how to engage effectively with students about

mathematical meaning, the private world of the parent child relationship deserves

greater attention for its potential contribution to constructing new mathematical
knowledge. (p. 19)
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According to Benson and Borman (2007), “Within geographic areas with a fair degree of
socioeconomic homogeneity, processes of social interaction and access to social
resources take on patterns that influence the lives of individuals and families” (p. 9).

Prior to choosing college major and development of career goals, students must
make course selections in high school. Simpkins and Davis-Kean (2005) found that
students with a higher math self-concept tended to enroll in more advanced mathematics
courses. They also found that females and males did not take a significantly different
number of advanced courses. It should be noted that this study included only 180
children (54% female) who were White middle class, with almost half having mothers
and fathers who had 4-year degrees. If family and cultural values have an effect on math
self-concept, then this group, in general, may be expected to have higher math self-
concepts. According to Zarett and Malanchuk (2005), parental background does not
affect a student’s choice to pursue an information technology (IT) career.

Zarrett and Malanchuk (2005) discovered that self-concept of ability and the
amount of encouragement given were directly related to the pursuit of an IT career.
Additionally, they stated that those who perceived themselves to be good at mathematics
early in their school career were more likely to pursue computer-related courses and go
onto “hard” IT jobs. Even after accounting for social and psychological factors, gender
still predicted that males were more likely to pursue “hard” IT career paths.

A study of 100 students (approximately 50% female, 50% male) revealed that

approximately 25% of boys compared with 14% of the girls considered

themselves to be above average in mathematics. . . . Yet, according to teacher
assessment and commercially designed mathematics tests, there were no

differences in the performance of boys and girls in any of the classes tested.
(Leder, 1996, p. 99)

18

www.manaraa.com



Girls tended to perceive their mathematics ability to be lower than it actually was. It
should be noted that this study had a small sample size of children in Grades 3—6. This
sample may not be representative of the population as a whole.

Sullivan (2009) used data from the longitudinal study of a single cohort by The
National Child Development Study (NCDS) to look at whether academic self-concept is
sex-stereotypical. This study started with a sample size of 17,414 in 1958; 16 years later
there were 16,471 respondents still in the study. At age 16, 21% of the boys, compared
to 11% of the girls, considered their mathematical abilities to be above average; and 19%
of the boys and 9% of the girls considered themselves above average in science (Sullivan,
2009).

Women in college. Today, more women, overall, are attending college and
receiving degrees. In 2010, 36% of women compared with 28% of men earned degrees
(Wang & Parker, 2011). In an effort to change women’s perceptions of technology as a
viable career option, El Paso Community College established a program called Women in
Technology (WIT). The program offers education services for women and connects
them with community outreach efforts and a female mentor. After 10 years, female
enrollment in technical fields at El Paso Community College had more than doubled
(Brown, 2001).

In 1996, as part of a gender-equity project consisting of secondary schools across
Australia, Willis (1996) discovered that, while many women had made academic
advances in the area of mathematics,

school mathematics continues to be gender-inflected . . . and . . . many

mathematically oriented disciplines and occupations remain predominantly male

domains even if they no longer are almost exclusively male domains. We still
have a long way to go. (p. 41)
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Overall, Willis found that school-based efforts to address gender issues were “sporadic,
superficial and unsystematic” (p. 42).

Since 1950, the population has shifted from being predominantly male to 51% of
the population being female (U. S. Department of Commerce, 2011a). Our society needs
to hear the diverse ideas of these women. In addition, women deserve equal access to
higher paying STEM jobs that can provide economic security for themselves and their
families. Women who live alone have the lowest median income, and women overall
have the highest levels of poverty (U. S. Department of Commerce, 2011a). Women are
more likely than men to live alone (8% and 6%, respectively) and to be a single head of
household (13% and 6%, respectively; U. S. Department of Commerce, 2011a). In 2009,
28% of unmarried working women with children had incomes below the poverty level
compared to 6% among male workers (U. S. Department of Commerce, 2011a).

Although the number of women enrolling and completing college has surpassed
men (Wang & Parker, 2011), the low numbers of female students majoring in
mathematics and science continue to be a problem for our society. Whereas in 1970 only
8% of women were college graduates, in 2009, that number was up to 28% (Women in
America, 2010). By 2010, that number increased to a record 36% (Wang & Parker,
2011). However, in 2007-2008, while women earned 57% of all college degrees, women
earned less than 20% of all degrees conferred in engineering and computer science (U. S.
Department of Commerce, 2011a). The number of females in computer science bachelor
degree programs dropped from just over 30% in 1989 to under 20% in 2008 (National

Science Foundation [NSF], 2011).
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In 2009, worldwide, women earned two-thirds of all undergraduate degrees, but
only one-third of all undergraduate degrees in technology and science (U.S. Department
of Commerce, 2011b). At the PhD level, only 1% of all females earned degrees in STEM
fields (Jacobs & Simpkins, 2005). The Conference Board of the Mathematical Sciences
(CBMS) numbers show a similar decline in the percentage of women mathematics and
science majors since 2000 (Bressoud, 2009). According to CBMS, the percentages of
bachelors’ degrees in mathematics and sciences earned by women were 42.2% in 1990,
43.6% in 1995, 42.3% in 2000, and 39.9% in 2005. During the period 1990-2007, the
percentage of all bachelors’ degrees that went to women increased from 53.2% to 57.4%.
However, the percentage of bachelors’ degrees in mathematics earned by women
decreased from 46.2% to 44.1%. In the period 1984-2007, the number of women earning
computer and information science degrees dropped from a peak of 37.1% to only 18.6%.
Perhaps the most discouraging figures are for women in engineering. The period 1990—
2002 saw an increase from 15.4% to 20.8% in women earning engineering degrees.
However, during the next 5 years, this enrollment decreased to 18.4% (Bressould, 2009).
Some of this decline may be attributed to the dot.com bust that took place in 2001.

Professional experience. In 1950, only 33% of the female population was
looking for a job. That number is currently at 61%. In 1975, 47% of the workforce
consisted of women with children under the age of 18; that number rose to 71% in 2009
(U.S. Department of Labor, Bureau of Labor Statistics [BLS], 2009a). Working women
tend to spend less time at work and more time on household tasks, which could affect
their views on accessibility and beliefs they can be successful in more demanding STEM

careers. In 2009, employed married women aged 25-54 spent 7 hours and 40 minutes
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per day on work-related activities, compared to about 8 hours and 50 minutes for men. In
contrast, employed wives spent about 40 minutes more time on household-related
activities (BLS, 2009a).

Information technology is a rapidly growing field in need of a large number of
workers. Zarrett and Malanchuk (2005) found that, in 2003, women represented less than
30% of the entire IT work force and that the number was declining. In 2009, women held
only 7% of the high-paying jobs in the computer ($1,253 median weekly earnings) and
engineering fields ($1,266 median weekly earnings; BLS, 2009b). In 2006, according to
the National Science Foundation (NSF; 2011), 55% of the employed scientists and
engineers were male, whereas only 26% were female. In addition, only 10% of the
executives in Fortune 500 computer companies were women (Zarrett & Malanchuk,
2005). Zarrett and Malanchuk found that males were more likely than females to pursue
the “hard” IT jobs that ultimately lead to more profitable and prestigious career paths.
Examples of “hard” IT jobs include system administrator, programmer, or computer
engineer while “soft” IT jobs include Internet journalism, help desk staffing, and teaching.

Gal-Ezer, Vilner, and Zur (2008) studied computer science majors at Open
University in Israel (OUI) from 1995-2006, using data from the university’s database.
Gal-Ezer et al. discovered that, whereas 42% of men passed the initial Pascal course, only
31% of women did. In their first mathematics course, Calculus 1, 30% of the men passed,
compared to 24% of the women. In a more advanced-level mathematics course, such as
Discrete Math, the pass rates were closer for men and women: 48% and 46% respectively;
however, for Linear Algebra, 31% of men passed compared to 26% of women. Gal-Ezer

et al. are currently working on further studies on mathematics courses to try to understand
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whether there is something about discrete mathematics that led to higher pass rates for
women.

Enrollment in advanced-level computer science courses was between 78% and 82%
for males and between 18% and 22% for female. Gal-Ezer et al. (2008) concluded that,
once women had passed the initial courses, they succeeded at the same rate as men. They
suggested a reason may be only women who are self-confident and motivated succeed
and that the low rates of women in the major is a social problem that warrants further
studies.

A literature review by Agosto, Gasson, and Atwood (2008) indicated the need for
formal faculty and IT professional mentoring for women to increase retention. Agosto et
al. discovered women in IT feel socially isolated and female peer support has a
significant effect on persistence and retention. A reason for lack of interest by women in
the field was attributed to the perception held by many women that IT is antisocial.
Another critical theme that emerged was the need for role models. The research
reviewed indicated that a lack of role models leads to women’s lack of knowledge about
the field and industry, resulting in their pursuing other interests. The literature also
indicated a continued perception of IT being too nerdy. The literature indicated role
models would enable women to see other women working successfully in the field, which
can potentially change their perceptions of the field. Several of the studies Agosto et al.
reviewed supported the redesign of course work to be more focused on learning styles
and preferences of women.

Thomas and Allen (2006) surveyed a cross section of 114 IT students, both those

who had chosen and those who had not chosen IT as their majors, to learn about their
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perceptions and misconceptions about IT careers. Ninety-eight students responded, 63.3%
male and 36.7% female. Only 11 of the 31 female respondents had chosen to study IT.
Of the female respondents, 69.5% had stopped studying IT by the end of 10th grade, with
85.7% of those giving the reason they did not want to be classified as a “nerd.” On a
Likert scale of 1-5, with 1 representing definitely, the female participants had a mean
rating of 2.42 for the question concerning whether it is uncool to be interested in
computers. Fifty-nine percent of the students said they did not know any women in the
IT industry, and 56.1% said they did not know any role models. Perceptions about IT
came primarily from course work, peers, and the media.

Ballard, Scales, and Edwards (2006) surveyed 42 women who were in career
transition concerning their knowledge of women in IT. Fourteen percent were between
18 and 25, 33% between 26 and 35, 38% between 36 and 45, and 15% over 45. Forty-
nine percent were married with 51% being college graduates. Ninety-two percent agreed
there were a variety of jobs in IT, with 88% feeling IT jobs were creative. The
perception that IT is creative was positively associated with knowing women in the IT
field. Ballard et al. discovered a significant difference between women over 35, who said
they were not encouraged to take mathematics, and women younger, who said they were
encouraged. The results of this study indicate that working women may see IT as a more
viable field possibly because they have been exposed to it and role models in the field.
The population used by Ballard et al. is similar to the population for this present study.

An exploratory case study of nine women (Hua, 2010) who persisted in an IT
career discovered that women who had higher aptitude, ambition, self-confidence, and

better coping strategies had greater career longevity. Only one of the nine women in the
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study attended college with the intent to study IT. The other eight women chose IT after
having been in the working world and having some exposure to technology and
computers. A pattern that emerged across all nine cases was a sense of ambition, strength,
and determination. All the women described the need for women to stay true to
themselves and to have a role model. They also expressed a desire to be role models and
activists for other women.

Summary. Research had supported the theory that SES, social context, and
education of parents influence mathematics mastery and that higher self-concept leads to
greater enrollment in advanced-level mathematics courses. The studies reviewed
demonstrated that girls tend to have a lower perception of their mathematics ability than
boys. Hua (2010) found that mastery, ambition, self-confidence, strength, and
determination were attributes found in women who persisted in IT fields.

Research has supported that girls tend to have lower pass rates than boys in
advanced-level mathematics courses and view studying computer courses and working in
that field as nerdy and antisocial. There is a lack of role models available to girls, and
research has indicated the need for role models. Studies found women who either
worked in the field or knew someone who did had more positive perceptions of IT as a
career.

Nontraditional Female Students

Research has shown that women are motivated to return to college so that they
can increase their salary or receive a promotion or simply for personal satisfaction (Dey
& Hill, 2007; Kramarae, 2001, 2003). Women may not succeed because of barriers such

as family responsibilities or access (Kramarae, 2001, 2003).
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Furst-Bowe and Dillman (2002) interviewed 40 women who were studying at a
distance at both public and private institutions and found that 75% of the women were
going back to school to advance their careers. Although these results are inconsistent
with the reasons usually attributed to women returning to school, because of the small
sample size, the significance of these results is not clear. There was also no information
on the economic background of the women, which may affect their motivation to return
to school. Seventy-five percent of the women in this study chose distance learning for
the convenience and flexibility, which allowed them to juggle work, family, and
educational responsibilities. The women in this study found cost to be a minor factor, but
it is hard to know how significant that finding is without any demographic information.

Of the women in the study, only 10% were single and 20% unemployed, which
could be a reason most of the women did not consider money an issue. All women stated
the quality and interaction of the teacher was the most important aspect to a good
experience whether online or face to face. Thirty percent said there was not enough
teacher presence in the online courses they had taken. The researchers found a common
complaint was that schools were geared to support campus students not ones at a distance
so there was little support for them. Time, family, and work were mentioned as barriers,
results consistent with other research. This study had only 40 participants, and there was
no statistical analysis, so it is not clear what significance these results have.

A study by Johnson, Schwartz, and Bower (2000) of adult women attending a
community college revealed that the additional burden of family and child care puts
women at risk for dropping out before they complete their degree. Eighty-four percent of

the adult women in the study provided child care, included not only their own children
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but nieces, nephews, and grandchildren. Furthermore, Mohney and Anderson (1998)
interviewed 47 women between the ages of 25 and 34 to learn what factors motivate a
woman to enroll at a specific time in her life. Mohney and Anderson discovered women
were motivated by a need for others to “recognize, appreciate and reward them for their
real worth” (p. 272). However, the women also felt strongly about attending college
only if it meant they would not hurt anyone else. The needs for security and to be able to
support themselves were seen in women who were in abusive relationships, were single
mothers, or had husbands who were ill. The women in the study had initially postponed
college for the following reasons: a need to care for immediate or extended family or
small children, an unsupportive partner, and job demands. In contrast, the factors that
enabled women to enroll were the following: finally having enough money, feeling their
children were old enough (ranging from 3 months to 30 years), having support of others,
and having adequate child care. Mohney and Anderson also discovered situations in
which women had an equal motivation to enroll in college and desire to persist but, even
with a high motivation, the external barriers were too great.

Home (1998) performed a multiple regression study of 433 adult women to learn
about role conflict, overload, and contagion. Role conflict was defined as having to deal
with multiple, incompatible demands; overload as a feeling of being spread too thin; and
role contagion as the inability to perform because of worrying about other responsibilities.
All the women in the study had jobs and families and were at least 23 years old and
enrolled in social work or nursing. Home discovered that, for many of the women in the
study, their perceptions of demands on their time were often greater than the actual

demands, with single mothers having the greatest overload. Women who had children
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under the age of 13 were found to be at greater risk for role overload and conflict. Role
overload and conflict was most pronounced in women with the youngest children.
Women of low income had greater role conflict than women with higher incomes. Home
suggested future studies of adult women include STEM majors.

Vaccaro and Lovell (2010) used a feminist lens to look at the role family plays in
an adult woman’s persistence in college and self-investment. Vaccaro and Lovell defined
self-investment as “valuing self enough to believe personal growth, learning and
education are needed and deserved” (p. 172). Vaccaro and Lovell interviewed 28 adult
women about becoming better people, mothers, and employees in the following majors:
computing (14%), communications (39%), and business (45%). Results of the study
indicated that, while it was a constant struggle to balance family, work, and health, the
women were dedicated to school and committed to persisting. Vaccaro and Lovell
discovered these women had strength, resilience, and a strong drive to complete their
college degree. The women'’s stories revealed that the families of these women were
what inspired and motivated them.

Several themes emerged from the analysis of the stories of the women in the
Vaccaro and Lovell (2010) study. Even if the women in the study had to take time away
from school to care for sick family or meet family or employment demands, they always
felt engaged and committed to finishing. No matter how demanding life was, the women
were driven to find ways to cope and manage that would enable them to successfully
complete their degree. The most illuminating finding in Vaccaro and Lovell’s study, and
one that is in contradiction to other studies, is the women talked about family as an

inspiration rather than a barrier or added stress. Vaccaro and Lovell found that “with
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commitments to family, work and school pulling at them, women found the energy, time
and inspiration for education. Our findings reveal that everyday familial stressors were
outweighed by support and inspiration gleaned from family” (p. 170). Vaccaro and
Lovell’s review of higher education literature discovered most studies “[fall] short in
describing women’s educational engagement when family is seen solely as a distracter or
stressor. . . . From our feminist analysis, a new concept called self-investment” (Vaccaro
and Lovell, 2005, pp. 170-171) emerged.

Taniguchi and Kaufman (2007) examined data from the National Longitudinal
Survey of Youth (NLSY79), a national probability sample of men and women with
birthdates from January 1, 1957, to December 31, 1964. The data they used for this study
consisted of 9,634 person-years for 1788 women with nontraditional enrollment.
Nontraditional enrollment was defined as those who never went to college after high
school (HS). Taniguchi and Kaufman found that divorced women were significantly
more likely than married to enroll as nontraditional students; the presence of young
children had a significant negative effect on women enrolling in a four year college, and
income a significant positive effect.

In 1997, the attrition for distance education was approximately 70% (Parks, 1997).
Reasons for this attrition may include feelings of isolation and a lack of individual
attention and lack of support services. For female students, the reasons may also include
lack of experience in working with technology and frustration with their inability to use
computers (Brunner & Bennett 1998).

A study by Chyung (2007) of 81 master’s level students compared the computer

self-efficacy of men and women at the beginning and end of an online course in
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instructional technology. Chyung hoped to determine whether, in an online learning
environment, gender affected one’s self-efficacy toward specific learning topics. The
results showed women had a significantly (¥ (1, 77) = 6.32, p <.05) greater improvement
(107.45, SD = 23.28) than men (90.11, SD = 28.11). This improvement in self-efficacy
may have been because women started with lower self-efficacy scores than men. While
these results show there may be differences, this study was conducted with adults in a
master’s level program and may not apply across a larger, more diverse population. The
paper did not provide enough detail as to the methodology of the study to determine the
quality of the study. However, the statistical analysis was given in detail.

Other research into self-efficacy and online learning (Chu, 2003; Hargis, 2001;
Tsai & Tsai, 2003) found conflicting results as to whether gender significantly affects
self-efficacy in an online learning environment. Because this is a fairly new and
emerging field of research, more research needs to be performed before any conclusions
can be made.

In summary, studies of nontraditional female learners have found that divorce is a
driving factor for women returning to school. Those with small children and the lowest
income face the greatest barriers to success. A struggle for women seems to be putting
their needs ahead of others, something some women felt they were doing if they returned
to school. Women who were successful had some type of support system, were
motivated by their family, and were able to recognize their needs mattered. Results are
still unclear as to the effect of online learning on self-efficacy in women.

A goal of my study was to gain a deeper understanding of the contextual factors

in the lives of the women in my study and how they informed their self-efficacy, goals,
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interests, and actions they took in relation to academic and career choices. For this
reason, I chose SCCT to guide data collection and analysis. The next section is a review
of literature related to SCCT, women and STEM.

Social-Cognitive Career Theory

By examining the literature, I was able to the see how SCCT has been used to
examine the ways a variety of age groups develop interests, outcome expectations, and
career goals (Lent et al., 1994). Tused SCCT to gain a deeper understanding of how the
lived experiences and contextual factors of the women in my study informed their self-
efficacy, interests, goals, and actions in relation to their choice to return to the university
to pursue STEM majors and careers.

Lent et al. (1994) used Bandura’s (1986) social cognitive theory and “integrated
conceptually related constructs and outcomes of academic and career development from
well-established and highly used career theories within Bandura’s framework” (p. 320) to
create SCCT. This theory can be used to find the relationship between interest
development, career choice, and performance. SCCT also may be used to explain

the bidirectional interaction of cognitive-personal variables (e.g., self-efficacy,

outcome expectations, and goals), external environmental factors (e.g., oppression

and socialization), and overt behaviors (e.g., career decision) via feedback loops

can either promote or impede career development processes (i.¢., interests, choice,
and performance). (p. 320)

Ozyurek (2005) used SCCT as a framework for looking at the relationship
between mathematics self-efficacy and mathematics interest for a population of 590
students in Turkey. Results showed that a high mathematics self-efficacy and a high
interest in mathematics did not predict a preference for a STEM major. This unexpected

result may be due to cultural influences. Other studies (Lent et al., 2010; Navarro, Flores,
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& Worthington, 2007) indicated that culture may play a role in the results and that further
research is needed in this area.

Navarro et al. (2007) researched Mexican Americans’ socio-contextual and
cultural experiences using SCCT (Lent et al., 1994). Their interest was similar to that of
this study in that they used a career theory as a way to learn about the path that leads to
women pursuing mathematics and science.

Recently, social cognitive researchers have used self-efficacy and SCCT to

understand the role that math and science-related experiences and beliefs play in

the underrepresentation of culturally diverse groups in STEM-related academic
majors and careers. (Navarro et al., 2007, p. 321)

Navarro et al. continued, “Previous social cognitive research has focused on high school
and college students” (p. 322).

Byars-Winston and Fouad (2008) used SCCT (Lent et al., 1994) to examine how
parental involvement and perceived career barriers have an effect on mathematics and
science goals for traditional college-aged students from two campuses: the first group had
an average age of 18.8 and the second group, 19.7. They found “the most frequently
listed occupations were registered nurse (8.3%), physician (7.9%), business management
(5.6%), and elementary education (4.6%)” (p. 6). They examined the relationship
between contextual factors and math- and science-related social cognitive variables: task
self-efficacy, coping self-efficacy, outcome expectancies, interests, goal intentions,
parental involvement, and perceived career barriers. The results of their study supported
the utility of the SCCT model in explaining undergraduate college students’ math and
science goals and students’ perceptions of math and science ability. That study did not
examine adult learners for whom, rather than parental involvement, a more critical factor

may be family status (single, married, children) and family support.
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Schaub and Tokar (2005) used various surveys including the Learning Experience
Questionnaire (LEQ), Occupational Outcome Expectation (OOE), and Skills Confidence
Inventory (SCI) to perform a path analyses that of the connection between learning
experiences and self-efficacy and outcome expectation. Results found learning
experiences had a significant (p <.01) effect on outcome expectations through self-
efficacy as hypothesized in SCCT. The sample in this study consisted of 320 students
with a mean age of 20, which is below the defined age of 25 or older for an adult learner
returning to school. Therefore, these results could not be generalized to the female adult
learner.

Lent et al. (2002) used a qualitative research design based on interviews to
examine SCCT factors that affect choice (supports and barriers) and the methods students
use to overcome barriers. They looked at both a large state university near a metropolitan
city (19 students with an average age of 22) and a small technical college in an inner city
(12 students with an average age of 25). They picked two heterogeneous situations in
hopes they would “identify a diverse array of contextual influences and barrier-coping
strategies” (p. 65). In both situations, the results indicated non-ability was the most
commonly cited impediment with financial concerns, ability considerations, and role
conflicts mentioned with moderate frequency. Negative social or family influences,
negative school or work experiences, and excessive educational requirements were
mentioned less frequently as barriers. Because this was a small study, the results are not
generalizable.

Most recently, Lent et al. (2010) examined SCCT through a sampling of 600

Portuguese high school students. Data generally supported their hypotheses that self-
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efficacy and outcome expectations jointly predict interests and that interests mediate the
relations of self-efficacy and outcome expectation and the resulting career choice.
However, they found that social supports and barriers influenced career choice indirectly,
through self-efficacy, rather than directly as predicted by SCCT. They indicated their
findings may be due to differences in culture and that further researched was needed in
cross-cultural validity of SCCT.

Self-efficacy, outcome expectations, and personal goals are the three social-
cognitive variables within SCCT. Because a direct path leads from self-efficacy to both
outcome expectations and goals (Figure 2), that factor will be examined in more detail.

Self-efficacy. Mathematics self-efficacy is defined as “an individuals’ judgements
of their capabilities to solve specific math problems, perform math related tasks, or
succeed in math related courses” (Pajares & Miller, 1994, p.194). Eccles, Jacobs, and
Harold (1990) found that “math ability perceptions have strong longitudinal effects (both
direct and indirect) on future efficacy related beliefs and perceptions” (p. 68).
Furthermore, Hackett (1985) found that self-efficacy was highly correlated with choice of
a math-related major. ACT mathematics score and years of high school mathematics had
the highest correlations with math self-efficacy. ACT mathematics scores and years of
high school mathematics had a statistically significant correlation and were both strongly
correlated with math self-efficacy. According to a path analysis conducted by Pajares
and Miller (1994), although there were not gender differences between past experiences,
men reported higher mathematics self-efficacy than women.

Although women are the primary caretakers and teachers of young girls, fathers

have a clear and important role as well. Davis-Keene (2007) studied 800 children over a
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span of 13 years. The results showed that parents tended to provide a more math-
supportive environment for their sons than daughters by purchasing more mathematics-
related toys for them and interacting in more mathematics-related activities. The
outcome of this study demonstrated that, as a fathers’ gender stereotypes increase, his
daughters’ interest in mathematics decreases. According to SCCT, it follows that, if a
girl’s interest in math decreases, she will not pursue a mathematics-related major, nor
will she enter a mathematics-related career. Supportive of this finding is a case study of
six families (Bottle, 1998) that found that parents who were more aware of the
importance of mathematics tended to spend more time on mathematics activities.
Vicarious experiences. A woman’s earliest role models are typically her parents.
Bleeker and Jacobs (2004) conducted a longitudinal follow-up study to one conducted by
Jacobs and Eccles in 1992. The initial study involved 143 sixth-grade classrooms in a
predominantly White area. A total of 2,471 students and 1,380 mothers participated.
This study included only participants who remained in the eighth wave of the study in
1996, when the participants were between the ages of 24 and 25 (1,007 students and 354
mothers). Results found children whose mothers reported higher perceptions of their
success in math-oriented careers when they were adolescents reported higher
mathematics and science career self-efficacy and self-perception of math ability during
the 10th grade and higher mathematics and science career self-efficacy 2 years after high
school. Females, regardless of whether they attended college, were 66% less likely to
choose careers in physical science and computing over nonscience careers when their
mothers reported low perceptions of their abilities to succeed in mathematics careers as

compared to those whose mothers reported high levels of confidence in their
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mathematical skills. Those who were college-bound were almost 4 times more likely to
choose careers in life science and business than in physical science and computing.

Throughout their childhood, girls develop beliefs about their abilities and what it
takes to complete particular tasks. Through make-believe play, as well as social
interactions with peers and adults, girls are learning about gender roles, stereo-types, and
what others expect of them. As they progress through these years, they are also having
their first experiences with mathematics and dealing with either successes or failures.
According to SCCT, how these girls interpret their successes and failures may ultimately
affect their mathematics self-efficacy.

Young girls play out learned roles during make-believe play. Eccles (2005)
stated that “gender role socialization is likely to lead to gender differences in the kinds of
work one would like to do as an adult” (p. 3). Several studies (Eccles, 2005; Hyde &
Linn, 2006) have described men as more likely to work with physical objects and deal
with abstract concepts while women tend to gravitate toward social interaction and caring
roles. These beliefs may later influence what career paths young women take. A person
tends to study a major and pursue a career in which they are interested. Brown (2001)
hypothesized that

a common reason people become attracted to a career field is that it appeals to

their intellect and emotions: they are intellectually aware of the benefits of the

work and emotionally committed to the work because of its personal relevance to
their lives. (p. 3).

Verbal persuasions. One might expect the very first primary verbal interactions
to take place between a mother and child. More often than not, in the United States, the
mother is the primary caretaker. In a study by Johnson et al. (2000), 84% of the women

surveyed were the primary caretakers of their children. According to the U.S.
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Department of Labor, Bureau of Labor Statistics (BLS: 2009a), more women than men
provide primary child care. Therefore, the messages a girl receives through verbal
discourse or verbal persuasions may more likely come from her mother The words the
mother chooses to speak and how the child interprets these words may be central to the
person the child becomes. According to SCCT, if a mother, through her speech and
actions, consistently conveys the message to her daughter that she is capable and able to
be successful in mathematics, then this positive verbal persuasion may lead to higher self-
efficacy. Of the four sources of self-efficacy, negative verbal persuasions have been
found to be a primary source of low self-efficacy, but verbal persuasion does not increase
self-efficacy. Typically, a positive role model will use verbal persuasions along with
vicarious experiences (Bandura, 1986).

Portes and Vadeboncoeur (2003) described how the adult-child interaction co-
constructs a learning history within the zone of proximal development (ZPD).
“Internalization is mediated by cultural tools, such as sign systems and concepts, that are
afforded to the child through social interactions, only later to be internalized and
transformed for later use” ( p. 374). Research studies cited in Portes and Vadeboncoeur
found only a modest relationship between adult-child interactions and the child’s
academic performance. However, a recent study by Benson and Borman (2007) on the
seasonal effects of learning found that, during the summer months, when students in
lower socioeconomic levels were not in school and interacting in their neighborhoods and
with their families, the greatest negative effects on academic development were occurring.
Benson and Borman discovered that students in high-SES neighborhoods had the

equivalent of an entire month of school-year mathematics growth as compared to those in
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low-SES neighborhoods. “Neighborhood social context exerted clear and consistent
effects prior to school entry and during the summer months” (pp. 26-27).

I explored the role of verbal persuasion on the goals, interests, actions, and
choices of the five women in my study. I explored who played this role in the lived
experiences of the five nontraditional female students studying STEM in my study. The
role of verbal persuasion has not been explored in this way in prior research.

Physiological and emotional state. A woman may face gender discrimination
because of cultural perceptions and societal views related to women and mathematics. In
1977, a study was conducted asking participants to identify personality and behavior
characteristics as being typical of either men or women. The results identified men as

independent, objective, unemotional, dominant, competitive, active, skilled in

business, self-confident, ambitious, frequently taking the lead and having a liking
for mathematics and science. On the other hand, a normal female was considered
to be submissive, easily influenced, not adventurous, dependent, subjective,

excitable in a crisis, conceited and having a dislike for mathematics and science.
(Harding, 1996, p. 7)

Brown (2001) investigated girls’ need for relationships and socialization with
views of mathematics and technology-related careers. She suggested that a factor
contributing to a downturn in the number of females who pursue technology-related
careers may be that girls view these as solitary jobs with little interaction with other
people. If relationships and social interactions are important to women, then the
perception of technology as solitary would possibly dissuade them from this career
path. This study explored whether any of the lived experiences of the adult women in
this study enabled them to see that pursuing a STEM major and career did not mean a life

of solitude.
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Summary of SCCT. In summary, studies have examined the relationship
between self-efficacy and environmental factors and how they relate to girls’ goals,
interests, and outcome expectations related to STEM. However, the literature is lacking
in research related to nontraditional female students. Studies support the importance of
role models and prior mastery experiences in the development of a girl’s interest in
STEM. My studied examined how childhood lived experiences, as well as those in
adulthood, influenced the self-efficacy, goals, interests, actions, and choices of five
women in relation to academic and career choices.

The review of literature of SCCT theory revealed that a large amount of research
has been done supporting the application of the theory to women from middle school to
traditionally aged college students related to STEM. However, little to no research has
been performed using nontraditional female students returning to the university to study a
science, technology, engineering, and mathematics major as the sample population.
Summary of Literature Review

In summary, several studies used SSCT to examine the influence of contextual
factors on interest and choice. All but one study supported SCCT. Of the six studies
reviewed, two used SCCT to predict outcome expectations. Only Byars-Winston and
Fouad (2008) used it to predict goals and perceptions. The populations ranged from
middle school through traditional college aged students of a variety of races and income
levels.

While some qualitative studies have used SCCT as a framework, most studies
used a quantitative research design. Data collection typically consisted of using surveys

with path analysis used for data analysis. A wide range of studies have been performed
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using SCCT as a framework and testing it under various demographic conditions.
Although most of the studies have applied SCCT as a framework to look at career goals
related to STEM majors, few, if any, have used nontraditional female students returning
to the university. A review of the literature verified the gap in research in this area.

Themes that emerged for women as nontraditional students and in computer-
related majors included a sense of self, strength, and determination. For female
nontraditional students, having a low income, having small children, and being a single
mother emerged as the greatest hurdles while a support system and high income helped
women overcome barriers. Young women consistently referred to computer-related
majors as being “nerdy,” uncool, and antisocial while women with some computer-
related work experience saw a computer-related career as a viable and appealing path. A
review of the literature showed that little to no research has examined women as
nontraditional learners studying STEM majors.

The vivid description of portraiture enabled me to gain a deeper understanding of
how the lived experiences of the five women in this study influenced their self-efficacy,
interests, goals and outcomes related to their belief STEM was a viable option for them.
This vivid description can provide researchers with insights into exploring social
interventions that may eliminate negative views and barriers. The factors affecting self-
efficacy, interests, goals, and actions are complex, and the thick description provided by
portraiture provide insights that a quantitative study alone could not. These insights will
lead to a deeper understanding of how lived experiences affect women over time in terms
of their beliefs about their ability to successfully pursue a STEM major and career.

Listening to the way the women in my study spoke about their lived experiences through
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the lens of SCCT helped me understand how they perceived themselves and the world in

which they lived (Gilligan, 1982).

Research Question

The primary research question guiding this study was as follows. What are the

lived experiences of a nontraditional woman returning to college with regard to pursuing

STEM-related majors and careers? The following two subquestions were also addressed:

1. What are the sources of self-efficacy in this pursuit with regard to their choice

of major and career?

2. What are the supports and perceived and real barriers in this pursuit with

regard to their choice of major and career?

Supports

Barriers

-~

S~

Self-efficacy |— | Interest |———

Goals

N

Choice

_~

Figure 6. Path to choice.
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Chapter 3: Methodology
Study Description

The purpose of this study was to explore how the lived experiences and
contextual factors of five nontraditional female students informed self-efficacy, interests,
goals, and actions in relation to choosing to return to the university to study STEM at an
online college. I used the portraiture methodology to gain a deeper understanding of how
the women described their paths to STEM majors within the context of the worlds in
which each lived. The goal of this study was to gain a deeper understanding of how the
lived experiences and contextual factors of the women informed their self-efficacy,
interest, goals, and actions as they related to pursuing STEM-related majors and careers.

Portraiture “seeks to record and interpret the perspectives and experiences of the
people they are studying, documenting their voices and their visions-their authority,
knowledge and visions” (Lawrence-Lightfoot & Davis, 1997, p. xv). I created portraits
of five nontraditional female students who, despite difficulties earlier in their lives, had
successfully navigated the path to pursuing a STEM-related major and career.

Prior research using SCCT has been primarily quantitative. I chose a qualitative
approach to examine the themes in greater depth and detail (Patton 2002). In addition,
my research question explored the lived experiences of five nontraditional female
students returning to the university to study STEM, a population not previously
researched with this model. I wove tapestries of the lived experiences of the five
nontraditional female students in my study and their perceptions and social construction
of reality, beliefs, and views of a world in which women may or may not believe a STEM

major is a viable option (Patton 2002).
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Site

Context. Context includes framing the terrain, setting the site, and priming the
canvas. Lawrence-Lightfoot and Davis (1997) described context as “the setting-physical,
geographic, temporal, historical, cultural and aesthetic” (p. 41). A portraitist views
“human experience as being framed and shaped by the setting” (p. 41). The internal
context or physical setting should enable the reader to feel “the contours and dimensions
of the terrain . . . feel placed in it, transported into the setting” (Lawrence-Lightfoot &
Davis, 1997, p. 45). 1 placed the women in my study in the larger context of the
environment that shaped them by collecting data from multiple sources.

The college is a public state university with multiple campuses. It provides
undergraduate and graduate studies through a flexible model of online, blended, and
individualized face-to-face courses. The college offers associate, bachelors’, and masters’
degrees. Business had the highest enrollment followed by community and human
services.

In 2010-2011, the mean ages of undergraduate students were 37.1 for women and
34.5 for men. The college awarded 198 STEM degrees, 6% of the total degrees
awarded. The retention rate for STEM was 46%, which was slightly higher than the
undergraduate rate for the entire college (41%). The overall college retention rate for
women was 48.9% and 42.4% for men. The overall median time it took students to
complete their 4-year degrees was 2.73 years, with STEM students taking a median time
of 2.67 years. In 2010-2011, 13,272 students received some type of grant, and 12,359

received loans. The college is different from other typical undergraduate schools in that
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it does not offer graduate degrees in any STEM subjects. The college also does not
currently offer degrees at the PhD level.

By sampling women from the same college, I minimized college differences in
course offerings, school environment, and available student services support. The college
has a population that is similar to the U.S. nontraditional student population, and its
primary target population is nontraditional students. In a national survey by the Lumina
Foundation (2010) of 1500 students, the average age of a nontraditional student was 37 in
large schools such as the college, and top fields of study were (a) management, business,
and marketing and (b) arts, humanities, and social sciences. In this survey, a sizable
proportion of students identified themselves as Caucasian (69.1%), African-American
(22.7%), Hispanic (3.3%), “other” (2.6%), and Asian or Pacific Islander (2.4%). At CSE,
about 61 percent of undergraduates are White, Non-Hispanic; with 13.5% African-
American, Non-Hispanic; and 5.6% Hispanic. At the college, 18% of the students chose
not to identify themselves.

Classroom environment. Prior to their first enrollment, students are required to
take an online student tutorial that introduces them to the Angel Learning Management
System (LMS), available student services, and the library. At the start of each course,
there is typically an “icebreaker” discussion in which students are asked to share some
background information. They are also able to upload a picture and include personal
information in the profile section. Students enrolled in the distance learning campus
experience everything entirely over a virtual learning environment (VLE). That is, all
teaching, mentor, and instructor interactions; student support services; and

administrative-related functions occur online. All course communications typically take
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place within the learning management system (LMS) and consist of online discussions, e-
mails, course announcements, the student lounge, the Ask a Question area, and messages
in the private folder. Occasionally, a student and instructor may need a more personal
discussion over the telephone. More recently, instructors have begun incorporating Web
2.0 tools, such as Elluminate, Skype, Google Apps, Diigo, Facebook, and Twitter.

Each student has an account that is password protected. Messages posted in
public places such as the discussion area or Ask a Question can be seen by everyone
enrolled in the course. Messages posted in the private folder can be seen only by the
instructor and through e-mail only those on the distribution. Online discussions that take
place in Angel are threaded discussions accessible only by students actively enrolled in
the current course offering. Students are typically expected to make one original post and
reply to two classmates in each discussion. Some instructors include a rubric to guide the
response expectations.

Sample

My rationale for choosing a small sample size is grounded in Lawrence-Lightfoot
and Davis’ (1997) portraiture methodology. They suggested that a single researcher
select a smaller group of participants to ensure they have the time to develop and build a
relationship of trust. Based on the literature I reviewed and the amount of data I collected,
I believed that five participants provided enough data to analyze while still enabling me
to explore a range of experiences and paint an in-depth, meaningful portrait of each
participant (Abri, 2006; Ashby-Scott, 2005; Moran, 1998; Rivera, 2006; Semon, 2009).
In addition, from an ethical standpoint, I did not want to collect more data than I intended

to use from more participants.
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During the fall 2011 semester, I recruited five nontraditional female students of
upperclassman status attending the college and studying an advanced-level STEM course
to interview for my study. Because the participants were nontraditional students, I used
the college definition of an upperclassman rather than year of enrollment. For example, a
student could be in his or her first year at the college but already have 96 credits.

According to Horn and Carroll (1996), nontraditional students can be determined
by the number of characteristics they have and are considered to be (a) “minimally
nontraditional” if they have only one nontraditional characteristic, (b) “moderately
nontraditional” if they have two or three of these characteristics, and (c) “highly
nontraditional” if they have four or more.

Nontraditional students may be defined in a range from minimal to high risk of
dropping out. A student of average moderate risk has two to three characteristics of a
nontraditional student, and high risk students have greater than three characteristics,
including being a minority, having financial need, working more than 20 hours a week,
and being a single parent (Breneman et al., 2007). Table 1 shows the associated risk
factors for each of the participants in my study. Only Luisa was at high risk for dropping
out. Addressing trend enrollments of nontraditional students from 1986 to 1992, NCES
(1996) indicated that such factors as single parent, SES, and working full-time were not
directly related to persistence. However, these factors may be indirectly related to
persistence because the student may have to be part-time (a factor found to be directly
related to a lack of persistence).

To explore the experiences of nontraditional female students who had been

successful studying STEM, I selected my sample from upperclassman women enrolled in
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advanced-level STEM courses. Women in their first semester or in an introductory
mathematics class would not have been enrolled long enough for me to learn about their
support network and perceived and actual barriers. The women in my study had been
successful, allowing me to gain deep insights into their experiences and the path they had
taken so far. My goal was to create five individual portraits that would provide guidance,
advice, and in a sense, a role model for other women.

After getting IRB approval and permission from the institution and instructor, I
initiated the process of participant selection. I began by reviewing the course catalog,
which is publically available online. Doing so enabled me to determine which advanced-
level STEM courses were being offered in the fall 2011 semester. Next, I contacted the
area coordinators of each department, whose names and contact information are
publically available on the college website. I explained to them the purpose of my
research and asked their permission to post a recruitment message in the courses that met
my requirements (advanced-level STEM, offered fall term). The area coordinator then
put me in contact with the instructors of the courses. Next, I explained my research to the
instructors and asked their permission to post in their courses. All but one instructor gave

me permission.
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1%

Table 1

Participant Risk Factors Associated with Nontraditional Students Dropping Out

Participant Age Marital status Children Employment Financial aid

Angie 23 Married No Military language analyst Military covering cost
40+ hrs./week

Jeanie 28 Married No Medical Assistant/Spanish Translator ~ Federal loans,
41.5 hrs./week scholarships, some out of

pocket

Alice 32 Engaged No Computer Service Delivery Manager  Federal loan, some out of
50-60 hrs./week pocket

Rosa 41 Married No Sommelier* No, out of pocket
40-50 hrs./week

Luisa 44 Divorced Yes Administrative Support Federal and state loans

Ages 21, 18, 17

40 hrs./week

and grants

* Unemployed at time of interview
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I recruited students by asking the instructors of the selected courses to post a
message and video about my study in the course bulletin board. The message and video
explained the purpose of my study and let all the students know I would be asking their
permission to view online activity. I answered any individual questions through course e-
mail. Students agreeing to be participants signed a consent form allowing me to view
online activity, including discussion posts, the student lounge, and the Ask a Question
area in the course management system. I observed the online course interactions of only
the students in my study. Student interested in participating in the study filled out a short
demographic survey that included questions related to my selection criteria.

I planned to use a maximum variation sample for this study (Creswell, 2007;
Patton, 2002). A strength of this type of purposeful, non-probabilistic sampling strategy
is that any common patterns or themes I might have found would emerge from a
heterogeneous, although small, sample. My initial call for participants resulted in only
seven potential participants, of which only six met the requirements of the study.
Because I initially wanted to have seven participants and planned to use the maximum
variation sample method, I was hoping to have a pool of potential participants from
which to select. I chose to post my recruitment information again in additional courses.

I did find a second potential participant in this round; however, she was a business
student so did not meet the selection requirements. Thus, a limitation of this study was
my inability to use the maximum variation sampling technique and have a more diverse
pool of participants. Of six participants, only five completed the study, and only one was

a mother. Because of the time requirements of my study, I believe students with small
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children, both married and single, may have felt they did not have the time to commit to
my study.

Based on their responses, I personally invited those women who met my selection
criteria to be in my study. I set up a time to meet individually with those women
interested in participating in my study and provide them with additional information
related to participating in the study. I conveyed the following information:

e The reason they were selected,

e That their identities would be kept confidential,

e The length and number of interviews,

e That they would be asked to journal about their experiences in the course from

which they were recruited,

e That they would be asked to create artwork about their experiences as a

mathematics student (e.g., collage, drawing, painting, online drawing tool).

They were informed that they would be asked for their permission to record the
interviews. As part of the recruitment message, potential participants were told they
would receive a $50 Amazon gift card as compensation for their time. This incentive was
be approved by IRB. Pseudonyms were used in the portraits to protect the identity of the
participants.

Data Collection

Sources of data included reviewing data such as demographics and prior research,

three in-depth interviews, three journal entries, two pieces of artwork, observation of

online interactions (only from students who agreed to participate in the study), document
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review, and instructor and mentor interviews. Not all sources of data were collected for
each participant, due to individual constraining schedules. (See Table 4).

In-depth interviews. Eisner (1998) described interviews as “a powerful resource
for learning how people perceive the situations in which they work. . . .
[Clonnoisseurship is aimed at understanding what is going on” (p. 82). I interviewed the
five participants in a place where they felt comfortable and safe, provided an assurance
through the informed consent of confidentiality, and gained their confidence in me as a
researcher and in the importance of their story to society as a whole. Doing so enabled
me to create a setting that encouraged “expression of strength, . . . vulnerability,
weakness, prejudice, and anxiety” (Lawrence-Lightfoot & Davis, 1997, p. 141) during
interviews. [ used a semistructured interview protocol (Appendix C).

I conducted three interviews with each participant except one, each interviewing
lasting approximately 90 minutes. (For personal reasons, Alice was unable to participate
in the third interview.) Table 2 shows a summary of the participant interviews and
whether they were face-to-face or over Skype. All interviews took place during the
semester following the course I was observing. All the students but one had completed
the course I was observing. Prior to the first interview, I established a relationship built
on mutual respect and trust through phone calls and exchanging e-mails and text
messages. [ began this process by carefully explaining to the participants what would be
required of them and the purpose of my study. I then assured them I would not ask them
to do anything beyond what they committed to and that my questions were directly

related to my research questions. While my intent was not to keep them beyond the
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agreed-upon 90 minutes for an interview, I discovered that they became so involved in

telling their stories they frequently went over the 90 minutes.

Table 2

Summary of Participant Interviews

Actor Interview 1 Interview 2 Interview 3
Angie Skype Skype Skype
Video/sound Video/sound Video/Sound
Jeanie Skype Skype Skype
Sound Video/sound Video/sound
Alice Face-to-face Face-to-face N/A
Rosa Face-to-face Face-to-face Skype
Video/chat box
Luisa Face-to-face Face-to-face Face-to-face

I met with Alice, Rosa, and Luisa face-to-face. Alice invited me into her home,
which I saw as an expression of her level of comfort, safety, and desire to share all of
herself. I interviewed Jeanie and Angie. Jeanie took photos and video and sent them
along with thick, rich descriptions of why she shared each piece of her life.

My interview questions were adapted from those used in a study using portraiture
methodology; a study design about the life history of women scientists and studies using
a social cognitive theoretical framework. I used interviews to “capture how those women
being interviewed view their world...to capture the complexities of their individual
perceptions and experiences” (Patton, 2002, p. 348).

As I developed my interview questions, I reviewed research designs based upon
portraiture methodology to gain a deeper understanding of the interview process and
structure of interviews. Because I was exploring the life history of the women in my
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study, I reviewed research designs related to exploring life history to gain an
understanding of chronology and types of questions used to help the participant
remember without leading and research related to SCCT to ensure I collected the data I
needed to answer my research questions. Table 3 shows which interview questions were
a source for each part of my research question.

While I viewed the participants as “knowledge bearers, as rich resources, as the
best authorities on their own experience” (Lawrence-Lightfoot & Davis, 1997, p. 141), 1
used a semistructured interview format and probing questions to ensure all participants
were asked the same questions and that I obtained all the data I needed to answer my
research question. By following the chronology of life history, I obtained data that cover
the entire span of lived experiences of participants and create a full picture of how their
experiences shaped their self-efficacy, interests, goals, outcome expectations, supports,
perceptions of barriers, and actual barriers.

Zeldin (2000) and Zeldin and Pajares (2000) designed interview protocols for
self-efficacy studies by examining sources of self-efficacy surveys and consulting with
researchers who had expertise in the area of self-efficacy. Usher and Pajares (2009)
completed a study assessing questions related to the four sources of self-efficacy.
Developing questions based on those studies brought credibility to my findings.

There are four hypothesized sources of self-efficacy that both Zeldin (2000) and
Zeldin and Pajares (2000) explored. Zeldin (2000) specifically explored career self-
efficacy. Past research has shown that mastery is the most significant source of self-
efficacy. There is little prior research on how the lived experiences of nontraditional

female students influences their self-efficacy as it relates to studying STEM, so there is
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little literature to indicate what experiences might be most significant or what I might
want to focus on. Usher and Pajares (2009) performed an analysis of self-efficacy survey
questions that I reviewed as a source of questions for this study. During data collection
and analysis, I remained open to the idea that a source other than mastery may turn out to
be most significant for the participants. The review of literature indicated the conflict in
balancing work and family for nontraditional female students and women in STEM
careers. For this reason, I included questions related to self-efficacy and work-family
conflict.

Eisner and Powell (2002) suggested conducting an interview more like a
conversation, without explicit criteria but letting the data speak to the researcher. 1
designed my protocol to avoid leading the participants, rather letting them lead the
conversation. Thus, as themes emerged, they were not initiated by my questions (Ashby-
Scott, 2005; Zeldin, 2000; Zeldin & Pajares, 2000). This approach enabled me to see
which experiences surfaced first and which memories were the most vivid.

Because I had never conducted my own interview I closely reviewed literature on
interviewing in order to get a picture in my mind of how it might unfold. Eisner and
Powell (2002) suggested that approaching the interviews as conversations would give
them a “natural and organic quality” (p. 137). In reading through excerpts of interviews
by Eisner and Powell, I saw how they used brief guiding questions to keep the
conversation moving forward. They were not turning the conversation to a different
question or topic, but following the participants' lead and getting them to provide a richer
description. Giligan says and interview should feel as “if you are asking a question you

are not interested in then you are playing a role and the other person will play the
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corresponding role. ... [F]eel the shift from that kind of role-playing to a real
conversation, driven by a genuine curiosity and directed towards trying to understand or
discover something with another person” (Kiegelmann, 2009, para. 29).

Reissman (1993) discusses how “Certain kinds of open-ended questions are more
likely than others to encourage narrativization. Compare ‘when did x happen?’ which
asks for a discrete piece of information, with ‘tell me what happened,” which asks for a
more extended account of some past time” (p. 54). This is also the type of questions
Ashby-Scott (2005) used in her portraiture study. Reissman further stated, “Respondents
(if not interrupted with standardized questions) will hold the floor for lengthy turns and
sometimes organize replies into long stories. Traditional approaches to quality analysis
often fracture these texts in the service of interpretation and generalization by taking bits
and pieces, snippets of a response edited out of context” (p. 218).

As suggested by Eisner and Powell (2002), I tried not to feel compelled to ask my
questions. Holding back in this way was especially hard during periods of silence.
While it was tempting to immediately fill the empty air with one of my questions, I
waited to see if the participant first had any additional thoughts to share before guiding us
to a new topic.

I started my first interview by reviewing: (a) the informed consent, (b) what
would be asked of the participant, (c) the participant's pseudonym, (d) her right to drop
out of the study, and (e) how I would maintain confidentiality of the data. One of my
primary goals for the first interview was to create a relationship between the participant
and me as co-constructors of her portrait. I found that through interactions prior to our

interview we had already begun to create a relationship even before the first interview.
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Once I asked my first question, I was amazed at how easily and quickly each of
the interviews just naturally flowed like a conversation. There was such a feeling of
comfort that it was easy for me to follow their lead and use my probing questions to
guide them toward any topic they didn’t bring up themselves.

The topic of the first interview was personal experiences and family background;
the second interview focused on educational experiences during their K-12 years and
through college the first time; and the final interview focused on their professional
experiences and the time “in between.” I found that many of the topics crossed
interviews as participants talked about their experiences. I used my interview guide to
ensure that I covered all the questions related to the topic I intended on covering.

At each stage of the interview, I asked appropriate questions related to sources of
self-efficacy, outcome expectations, and supports and barriers. Overarching topics
included asking them to tell me about (a) lived experiences that may have influenced
their choices in some way and (b) sources of self-efficacy, supports, and perceived and
actual barriers. During each interview, I asked the participant about interpretations I
made during observations of her online classroom interactions, journaling, and artwork
(when I had the journals and artwork before the interview). See Table 4 for a comparison
of when interviews took place and journaling and artwork were completed. I provided
the participants with a rough draft of their portraits between their second and third
interviews and following the final interviews. They provided feedback on both factual
accuracy and my interpretations through e-mail and by commenting within the document
itself. I also gave them the opportunity to ask me to remove anything they felt might

identify them.
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After each interview, I reviewed the data numerous times looking for emerging
themes. As soon as possible after the completion of each interview, I took time to reflect
upon the interview, review my field notes, and document my thoughts in my
impressionistic record (Lawrence-Lightfoot & Davis, 1997). Although I found the notes
from my impressionistic journal very helpful in ensuring I did not forget important details,
I was surprised at how much of an impression each interview left with me. I quickly
found myself reliving the moment and vividly remembering the tiny nuances, facial
expressions of participants, and the feelings that I had during the interview.

Artwork. Iused artwork as an additional source of data as suggested by
Lawrence-Lightfoot and Davis (1997) and Eisner (1998). Eisner referred to artwork as
an alternative form of data representation. When discussing how artwork fits into the
participant’s story, he wrote, “First, we tell stories. Stories have particular features.
Stories instruct, they reveal, they inform in special ways. We also use pictures. Pictures
depict. They do many things; among the most obvious: They show us what things, places
and people look like” (p. 5). Simons and McCormack (2007) d