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Chapter 1. Background on Self-Efficacy

Bottom Line Up Front

m  Self-efficacy is “an individual’s belief in his or her capacity to execute behaviors necessary to produce
specific performance attainments.” This can apply in general (e.g., an individual believes they have the
capacity to overcome all challenges) or more specifically (e.g., an individual believes they have the

capacity to overcome challenges in their job).

m  Self-efficacy stems from four primary sources: (1) performance or mastery experiences, (2) vicarious
experiences, (3) social persuasion, and (4) physiological and affective states.

®  The primary tools for measuring self-efficacy are self-report questionnaires using Likert scale indexing;
however, qualitative methods, such as interviews, focus groups, and observations, can uncover important
contextual information about self-efficacy and decision making.

arious characteristics influence individuals’ workplace performance, job satisfaction, career
decisions, and likelihood of success. This section defines one of those characteristics, self-efficacy,
and describes sources that influence individuals’ self-efficacy, and strategies for measuring self-efficacy.

A. Defining self-efficacy

Self-efficacy is “an individual’s belief in his or her
capacity to execute behaviors necessary to produce
specific performance attainments.”? See Example of Self-
Efficacy in the Real World for a descriptive example. Self-
efficacy as a concept can be applied at various levels of
specificity. For example, general self-efficacy describes
an individual’s beliefs about their ability to complete any
task or deal with challenges in general,? while domain-
specific self-efficacy describes beliefs about one’s ability
to complete tasks in a certain domain,? such as in the
workplace, and task-specific self-efficacy refers to
beliefs about one’s ability to complete specific tasks
within a domain,* such as completing the fourth quarter
sales report as part of one’s job responsibilities. In
general, this literature review will discuss self-efficacy at
the domain level, focusing on women'’s beliefs about
their ability to succeed in male-dominated academic and
professional settings.

An individual’s level of self-efficacy, or belief in one’s
ability to complete a task or deal with obstacles, can
influence various aspects of their academic and

professional behaviors, beliefs, and performance, including:

» How an individual approaches completing an activity

Example of Self-Efficacy in the Real World

=

Imagine two students, Sally and Lucy, who are about to
take the same math test. Sally and Lucy have the same
exact ability to do well in math, the same level of
intelligence, and the same motivation to do well on the
test. They also studied together. They even have the
same brand of shoes on. The only difference between
the two is that Sally is very confident in her
mathematical and her test-taking abilities, while Lucy is
not. So, who is likely to do better on the test? Sally, of
course, because she has the confidence to use her
mathematical and test-taking abilities to deal with
challenging math problems and to accomplish goals that
are important to her—in this case, doing well on the
test. This difference between Sally and Lucy—the
student who got the A and the student who got the B-,
respectively—is self-efficacy.

Source: Noba Project (n.d.)

P The level of effort an individual exhibits during certain activities

» Anindividual’s ability to overcome obstacles and failures; also described as resilience
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»  Whether perceived outcomes of an individual’s efforts are positive or negative
» Anindividual’s stress levels and likelihood of depression from being in difficult environments

» Anindividual’s overall likelihood of success in completing tasks®

B. Sources of self-efficacy

Dr. Albert Bandura, one of the foundational scholars on self-efficacy, defined four sources from which
self-efficacy originates and can be influenced. These sources are well recognized among self-efficacy
researchers and are displayed graphically in Figure 1.1:

Figure 1.1. Bandura’s Sources of Self-Efficacy

Performa Determining Viarinus
(utcomes Efficacy Experiences
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Vicarious
Experiences

“People can develop high or low self-efficacy
vicariously through other people’s
performances. A person can watch another
perform and then compare their own
competence with the other individual’s
competence” (Bandura, 1977).

Performance
Outcomes

“Positive and negative experiences can influence ™ ~
the ability of an individual to perform a given

task. If one has performed well at a task

previously, he or she is more likely to feel
competent and perform well ata similarly
associated task” (Bandura, 1977).
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Source: Simply Psychology®

1. Performance or mastery experiences generate self-efficacy from lived experiences, whether
those experiences are successes or failures. Direct experience of something is a very powerful
source of self-efficacy. Success builds self-efficacy whereas failures or challenges may reduce
one’s sense self-efficacy, or internal belief in their ability to complete a task. The balance of
successes and failures matters too, for instance, if one is used to succeeding and they fail, it may
not erode their self-efficacy as much as someone who is used to failing, because they know they
are typically able to succeed in most tasks.

2. Vicarious experiences can build self-efficacy through the experiences and observations of
others, particularly significant others such as family or peers. Seeing others succeed by

Westat = Self-Efficacy: Response to DACOWITS December 2024 RFI 2 3



accomplishing tasks or overcoming challenges can increase someone’s belief that they can do it
too.

3. Social persuasion identifies how self-efficacy can be influenced by the positive or negative
words and sentiments of others, especially other people who are important to an individual. For
instance, a family member telling someone they can or cannot succeed in the military can
influence their own sense of self-efficacy related to military service.

4. Physiological and affective states refer to one’s emotional state and how that affects
perceptions of self-efficacy. Some amount of physical and emotional stimulation toward a
situation may prompt one’s motivation and self-efficacy, while too much, such as excessive fear
and worry, could dissuade one from thinking they are capable of completing said challenge or
task.”®

In addition to these sources of self-efficacy, Maddux (2013) also identified imaginal experiences or
visualization as an additional source of self-efficacy. This source of self-efficacy involves visualizing
oneself as successful in a situation or performing effectively and allows individuals to envision their goals
as more achievable and improve their belief in their abilities.’

Although each of these sources has been found to influence individuals’ self-efficacy, studies show that
the extent to which each of these sources influence individuals’ self-efficacy can vary based on individual
and contextual factors, including gender, personality traits, or areas of study or work.'® 1!

C. The difference between self-efficacy and related characteristics

Self-efficacy differs from other related concepts and characteristics such as self-esteem, outcome
expectations, and self-confidence in important ways:

1. Self-efficacy versus self-esteem: The difference between self-efficacy and self-esteem has been
described as “self-efficacy refers to how you feel about your ability to succeed in different
situations, while self-esteem refers to your respect for your own value and worth.” Studies have
indicated a correlation between self-efficacy and self-esteem whereby individuals with higher
levels of self-efficacy tend to have a higher level of self-esteem.?

2. Self-efficacy versus outcome expectations: Outcome expectations relate to thoughts or beliefs
that certain behaviors or actions, if performed, will lead to an expected outcome. For example, a
person may believe that studying for a math test will lead to a good grade on the test. However,
this belief may or may not correlate with their beliefs in their own ability to do well in math,
which is self-efficacy.?®

3. Self-efficacy versus self-confidence: Self-confidence is similar to self-efficacy, however self-
confidence is defined as a general confidence or belief in oneself where self-efficacy is related to
specific tasks, contexts, or situations. For instance, a person may have high self-efficacy in
intellectual tasks but low self-efficacy in physical labor tasks which may or may not be related to
their overall sense of self-confidence.**
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D. Measuring self-efficacy

Self-efficacy is a concept born out of psychology, a field
that traditionally struggles with measuring many of its
concepts due to the complexity and subjectivity of
each concept and associated contextual factors.
Therefore, researchers have developed, built on, and
implemented strategies to measure self-efficacy in
individuals over the years.

1. Self-report questionnaires

Self-efficacy measurement has primarily focused on
capturing self-reported data through questionnaires
using Likert scale responses (e.g., select 1 if you never
feel competent in the workplace or select 5 if you
always feel competent in the workplace). Developing
and implementing questionnaires that rely on Likert
scale-type responses allows researchers to index
individuals’ responses to create a total score of the
concept being measured, such as self-efficacy.'®

In general, two types of self-efficacy are investigated
through self-report questionnaires: (1) measures of
general self-efficacy (See Questions from the General
Self-Efficacy [GSE] Scale), or how an individual feels
about their ability to succeed or address obstacles in
general'® or (2) measures of task-specific self-efficacy
(See Table 1.2 for examples), or how an individual feels
about their ability to succeed or overcome obstacles
related to a specific topic (e.g., an example question
from this type of questionnaire may be “I can usually
handle challenges | face in workplace”). Bandura
(2006) and other studies have found that task-specific
measures of self-efficacy better predict the behaviors
of questionnaire respondents in comparison to
measures of general self-efficacy.

Table 1.2 Examples of Task-Specific Self-Efficacy Scales

1.

Questions from the General Self-Efficacy (GSE) Scale

The GSE is composed of the following eight items,
which can be rated from 1 (strongly disagree) to 5
(strongly agree):

“I will be able to achieve most of the goals
that | have set for myself”

“When facing difficult tasks, | am certain
that I will accomplish them”

“In general, I think that I can obtain
outcomes that are important to me”

“I believe I can succeed at most any
endeavor to which | set my mind”

“I will be able to successfully overcome
many challenges”

“I am confident that | can perform
effectively on many different tasks”

“Compared to other people, | can do most
tasks very well”

“Even when things are tough, | can perform
quite well.”

Source: Chen et al. (2001)

Name of Scale Description of Task Measured

Sources

Self-Efficacy for
Learning Form
(SELF)

The SELF scale explores student’s self-

functioning. For example, the form asks
students to rate their ability to take good
lecture notes, find ways to remember

regulatory skills in several areas of academic

information for tests, and ability to prioritize

and allocate enough time for studying.

Reliability and Validity of Self-Efficacy for

Learning Form (SELF) Scores of College

Students

Instrument
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https://econtent.hogrefe.com/doi/abs/10.1027/0044-3409.215.3.157
https://econtent.hogrefe.com/doi/abs/10.1027/0044-3409.215.3.157
https://econtent.hogrefe.com/doi/abs/10.1027/0044-3409.215.3.157
https://scales.arabpsychology.com/s/self-efficacy-for-learning-form/

Name of Scale

Description of Task Measured

Sources

Career Decision
Self-Efficacy Scale
(CDSE)

Self-Efficacy for
Exercise Scale
(SEE)

Brief Parental Self-
Efficacy Scale
(BPSES)

The CDSE measures individuals’ confidence in
making career-related decisions. It covers
tasks and competencies required for career
decisions, such as self-appraisal, occupational
information, goal selection, planning, and
problem-solving.

The SEE assesses individuals’ confidence in
their ability to exercise despite various
obstacles. For example, individuals are asked
to rate their confidence in their ability to
maintain an exercise schedule if they feel
stressed, are too busy with other activities, or
do not enjoy the exercise activity.

The BPSES examines caregivers’ and parents’
beliefs about their ability to perform
parenting tasks successfully. Caregivers and
parents are asked to rate their confidence in
assessing what their child needs and their
ability to improve their child’s behavior.

Reliability and Validity of Five-Level Response
Continua for the Career Decision Self-Efficacy
Scale

Instrument

Testing the Reliability and Validity of the Self-
Efficacy for Exercise Scale

Instrument

| Know What to Do; | Can Do It; It Will Work:
The Brief Parental Self Efficacy Scale (BPSES)
for Parenting Interventions

Instrument

2. Qualitative methods for assessing self-efficacy

Researchers, such as Usher and Pajares (2008), have also discussed the value of implementing
qualitative methods, including interviews, focus groups, and observations, to investigate individuals’
subjective and objective feelings of self-efficacy, how these feelings change under different contextual
conditions, and decision-making processes associated with self-reported self-efficacy questionnaires.”’

Much of the existing research leveraging qualitative methods to explore self-efficacy focuses on teacher
or student self-efficacy in an academic setting. Several of these studies support the use of qualitative
data collection approaches to offer a more complete and nuanced understanding of self-efficacy. For
example, one mixed methods study focused on teaching experience and self-efficacy by using self-report
questionnaires and semi-structured follow-up interviews.'® During the interviews, participants could
expand beyond standardized questionnaire responses to describe how different factors combined or
interacted to impact their self-efficacy. Another study explored teacher self-efficacy using self-report
surveys, interviews, and lesson observations. The study found the lesson observations to be particularly
helpful in elucidating teacher self-efficacy and suggested that qualitative data should be integrated
alongside more traditional quantitative approaches when assessing self-efficacy.'® Though these studies
focus on teacher self-efficacy specifically, it stands to reason that qualitative data collection methods
can allow for an enhanced understanding of self-efficacy in other contexts as well, including male-
dominated career fields.
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Chapter 2. Self-Efficacy Among Female Youth in Academic
Settings and Career Planning

Bottom Line Up Front

B Most studies on all age groups of children indicate that lower self-efficacy, not lesser ability, among girls is

the main driver of the gender gap in STEM participation.

m  Self-efficacy may be more important for girls during adolescence as they are more likely than boys to
experience trauma and life changes during this time that bring about significant stressors. Self-efficacy
has been found to be an important part of resilience in overcoming stressful situations.

= |nterventions designed to increase girl’s self-efficacy may be effective in closing the STEM gender gap.

®  Girls tend to be more interested in sciences that are focused on helping other people, so influencers, such
as teachers and coaches, may be able to close the STEM gender participation gap by highlighting the
communal utility of certain STEM subjects, such as math and engineering.

hildren develop self-efficacy as early as elementary school.?’ Although self-efficacy begins

developing during early childhood, it continues to change and grow as children observe and
experience the world throughout their adolescent period and adulthood. This section describes
influences on young girls’ self-efficacy throughout different periods of childhood, especially in academic
subjects and STEM (Science, Technology, Engineering, and Mathematics), and the impact of self-efficacy
on their lives and academic career. See Student Voices below for quotes from girls on discrimination and

bias in STEM fields.

A. Self-Efficacy in early (birth to 6 years old)
and middle childhood (6 to 12 years old)
girls

Ideas of self-efficacy can develop in children younger than age
6 but sometimes do not develop in children until ages 9 or
10.% 22 23, 24 pifferences in self-efficacy among boys and girls
have been shown to vary by topic and by country. For
example, when examining interest in leadership roles among
5- to 10-year-old children, researchers found that leadership
self-efficacy was similar between boys and girls, and when the
leadership role was described in a way that emphasized
helping others, that self-efficacy was stronger among both
groups.” Alternatively, a study of fifth-graders found that
while math skills differed between boys and girls for different
subareas of math, with boys excelling in arithmetic and girls
excelling in geometry, boys still consistently rated their self-
efficacy as higher than girls, even in subareas of math where
girls showed greater performance.?® This self-efficacy gap in
math and other STEM topics begins during elementary school
and self-efficacy levels consistently decline for girls as they
continue in their education.?” For example, one study shows
that girls in middle school often lose interest in STEM as they

Student Voices

ﬁ@i

“Women have been told through media
and things like that, that they are inferior
or unable to do certain things. They
internalize that, and then they think that
it’s true. | think that’s a big reason why
there’s not as many women in these
positions . . . | think it’s also women holding
themselves back because of the way they
can possibly be treated—just because of
hearing things that have happened to other
women who have had to not conform to
what society is telling them to do. | think
that it’s disheartening, and makes some
women draw themselves back and not
show their full potential even if they have
interests. “

(Brianna, Black, 11th grade)

Source: Riegel-Crumb (2022)
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progress in school, and the motivation to pursue STEM classes is more likely to decline for high school
girls, rather than boys.?® 2° In summary, various studies suggest that gender differences in STEM fields
are not based on biological ability at all, and in some countries outside the United States, where women
have greater education opportunities, experience, and political power than men, this gender gap does
not exist or is even reversed.*°

Studies indicate that math anxiety is connected to lower math self-efficacy, and math self-efficacy is a
major factor in motivating students to pursue the subject.?! According to a study of seventh-graders,
female students had higher math anxiety than male students, while male students reported slightly
higher math self-efficacy and interest in a math or science career. This study also revealed that while
performance in math is correlated with math anxiety and career interest for boys, performance in math
is not correlated with either math anxiety or career interest for girls.3? Another study followed students
across all 3 years of middle school and also found that male students were more likely to choose STEM-
related courses. However, this difference disappeared when holding mathematics anxiety and self-
efficacy constant.3 This suggests that the lower levels of self-efficacy—and, relatedly, higher levels of
math anxiety—are driving the gender gap in STEM fields.

Self-efficacy goes hand-in-hand with self-esteem, and both contribute to individuals’ internal beliefs.
Researchers surveyed students in elementary school (11-year-olds) and students in their first year of
middle school (13-year-olds) on self-esteem, academic self-efficacy, implicit theory of intelligence, and
academic achievement to better understand how these factors are related and if there are differences
by grade or gender.?* Findings revealed that the elementary student cohort had higher levels of self-
esteem and self-efficacy than the middle school cohort in general and that boys had higher levels of self-
efficacy than girls in both grade levels. The difference in self-esteem between grades was also entirely
driven by lower levels of self-esteem among girls, implying that self-esteem among girls may start lower
than boys in elementary school and decrease in middle school, while boys’ self-esteem does not change
after entering middle school. However, girls scored higher on academic performance in middle school
than boys. While this study explored general self-efficacy and achievement, not tied to a specific subject,
these findings are similar to other studies on STEM fields such as math and science.® 3¢

B. Self-efficacy in adolescent (12-18 years old) girls

Adolescence can be a challenging period of life for some girls who experience mental risk factors during
this time, including stress, trauma, low self-esteem, and engagement with negative or troublesome peer
groups.®” Although many girls do not experience trauma during their adolescent years, nearly all girls
experience life changes that can be difficult and stressful to manage.3® Therefore, self-efficacy may be
especially important for girls of adolescent age to mediate against negative mental health influences and
stressors less identifiable in boys.3% 4

Interest in STEM fields has decreased among male and female high school students in recent years,
though the gender gap in STEM participation still exists.*! Using the U.S. High School Longitudinal Study
dataset, researchers found that about a quarter of male students had chosen a college major in STEM,
while only about six percent of female students did so. However, female students scored higher in STEM
classes than their male counterparts in ninth grade and had a higher STEM-specific GPA. There were no
differences in self-efficacy for math and science in 9th-graders, but in 11th grade, male students had
stronger self-efficacy than female students among these topics. Surprisingly, even though the male
students had higher self-efficacy, female students showed more interest in participating in math
courses.*? Similarly, in a study of 15-year-olds in Denmark, students took the Programme for
International Student Assessment (PISA) 2015, an assessment that measures reading, math, and science
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knowledge and skills, in addition to a survey that asked about the students’ enjoyment and interest in
science, and science self-efficacy. In this study, results showed that male students reported significantly
more interest, enjoyment, and self-efficacy in science.*?

Math anxiety also continues to impact female students at a higher rate than male students during
adolescence. Another study of 15-year-olds in European countries, which used the PISA 2012 and a self-
efficacy scale, found that male students had lower math anxiety, higher self-efficacy, and higher math
performance scores than female students. When self-beliefs (math anxiety, self-efficacy, and self-
concept) were held constant across genders, the differences in mathematics scores disappeared.** This
was also studied in Italy, where research found that female students had higher math anxiety than male
students, despite similar scores in math ability. Here, unsurprisingly, math anxiety was correlated with
both achievement and self-perceived ability.*® In summary, various studies show that adolescent boys
and girls have similar grades in math, but girls are more likely to lack self-efficacy, or confidence in their
abilities, which can affect their career interests and choices after school.*® #” Research indicates that
friends and other social connections influence self-efficacy among adolescent girls as well. For example,
one study found that adolescent boys and girls who attached themselves to friends who were not
academically motivated tended to see a reduction in their own academic self-efficacy.*® Relatedly, some
studies have shown that adolescent boys and girls who see their peers perform well academically
experience an increase in self-efficacy related to their education.*

Outside of relationships that impact academic performance and interests, research has also been done
comparing emotional self-efficacy among boys and girls. Findings reveal that adolescent girls often
report lower emotional self-efficacy than boys,*® potentially due to greater restrictions in personal
agency during early adolescence than boys.>!

C. Interventions to improve self-efficacy in children and youth

In addition to research done to identify the importance, influence, and gender differences in self-
efficacy, researchers have also studied and identified strategies to improve self-efficacy in young girls,
especially related to STEM. For example, one study developed and implemented four STEM summer
camps for middle school and high school girls. The camp curriculum included hands-on activities, such as
website development and coding. Camp attendees also made and presented group projects based on
what they learned. Attendees completed surveys before and after attending the camp, while a control
group that did not go to the camp took the same survey (Students Attitudes Toward STEM survey).
Results showed that, while the camp attendees had higher self-efficacy than the control group, the
intervention did not impact interest in future careers in STEM.>?

Another study assigned high school girls either to a 9-week STEM career development group or to a
control group. The girls assigned to the intervention group participated in various activities and
discussions focused on the importance of intentionally selecting a career. Students were surveyed three
times—once before the intervention, once immediately after, and once 3 months later. There were no
differences between the groups before the intervention, but at both the post-intervention time and the
follow-up, the intervention group’s career decision self-efficacy and STEM self-efficacy increased, while
the control group remained the same.>?

Researchers have also considered unique, technology-driven approaches to build self-efficacy in young
girls. For example, researchers ran an experiment in which fourth-graders were either assigned to a
virtual reality lab or a traditional teaching lab and were administered a pre- and posttest to investigate
the impact of game-based virtual reality teaching on performance and self-efficacy in physics. While
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male and female students in each group showed the same level of performance, researchers reported
the level of interest in physics for male students in the experimental group was higher than that of
female students. In addition, self-efficacy declined over the semester in male students in the control
group, but no difference was seen among female students.>

Interventions to close the gender gap in STEM should focus on increasing female students’ self-
efficacy.> Often, STEM classes are focused on subject-matter knowledge and technical skills; however,
encouraging creative problem-solving may help build interest and confidence in female students,
potentially leading to better outcomes and a path toward STEM-related career fields. This style of STEM
learning may be better suited outside the classroom, for example in extracurricular activities that allow
more flexibility in curriculum and allow students to engage without being concerned about grades.>®

D. Next steps and recommendations

As noted earlier, high performance or achievement in STEM subjects such as math does not necessarily
make girls more likely to pursue such careers. Research indicates that this is largely because of the
gender stereotype that careers in STEM are masculine.” Interventions at an early age to remove these
stereotypes, reduce math anxiety, instill confidence in young women, and empower them to pursue
STEM jobs are important.>® 5% %0 When looking specifically at computer science, young male students
often have more access to or spend more time on computers, which likely leads boys to be more
comfortable with the subject and thus have a higher self-efficacy in computers than girls. Computer
classes in early grade school before stereotypes can take hold, along with female teachers or role
models, may help address this gap.t%¢?

Researchers have also found that gendered language matters to children when discussing future job
opportunities. For example, one study explored how children between 7 and 12 years old, who spoke
German or Dutch, reacted to different job titles. Specifically, researchers looked at the use of “pair
form” versus “generic masculine” job titles. For example, researchers would use the word “firemen” for
both male and female firefighters in “generic masculine” form, and “firemen and firewomen” in pair
form. Children had higher self-efficacy regarding the pair form version of traditionally masculine jobs
compared with the generic masculine version. While this was true for both boys and girls, boys felt more
confident regarding stereotypically male jobs than girls. However, children also perceived the pair form
versions as lower in status and less difficult than the generic masculine version. It is possible that self-
efficacy improved not because of inclusive language, but because of this perception that the job is easier
when described in pair form. When looking at occupations that are traditionally female, no effect was
seen from this activity.®® This study, and others, show that language used to describe masculine-type
jobs is important when engaging with children, and it can alter their interest or self-efficacy in pursuing
those titles.

Finally, many studies have found that interest in a subject is correlated with self-efficacy in that subject,
especially for science and math. Adolescent female students seem to be more interested in life and
health sciences than their male counterparts, but this is not the case for other sciences, such as physics.
This may be explained because female students tend to be more interested in communal utility value,
meaning they value science in terms of how it can help other people. This suggests that interest, and
therefore self-efficacy, may be improved by highlighting the communal utility value of other subjects
women are not traditionally drawn to. It is also suggested that science teachers share how the subject is
directly useful in the students’ lives to attract more women to its study.
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Chapter 3. Self-Efficacy in the Military and Other
Nontraditional Career Fields

Bottom Line Up Front

= High self-efficacy is an especially important characteristic for Service members given the frequent
complex, high-danger, and high-stress environment of their work. Research shows that high self-efficacy
is linked with resilience and individuals’ ability to overcome challenges and bounce back from failures.

= Young girls in the United States report much lower rates of self-efficacy related to multiple military
activities, including completing basic training, leaving their family for a long time, and fighting in a war.

®  The development and implementation of high-stress, high-difficulty trainings may increase servicemen’s
and servicewomen'’s self-efficacy through mastery experiences.

= Women face various challenges participating in male-dominated career fields, including gender
discrimination, sexual harassment, ill-fitting equipment, a lack of promotion and professional
development opportunities, and limited mentorship. However, higher levels of self-efficacy in women
have been shown to mediate the impacts of such challenges and lead women to be more successful in
these fields.

n addition to challenges young girls face in academic settings focused on STEM education, women

face similar challenges in the workforce in male-dominated career fields. This section summarizes
studies on women’s self-efficacy in the military and recruitment programs, military-specific strategies to
improve self-efficacy, and women’s experiences with self-efficacy in other male-dominated career fields,
including policing, firefighting, and construction.

A. Self-efficacy in the military

Service members’ self-efficacy can significantly impact their experience and performance in the military.
Self-efficacy is associated with trusting one’s self and having the internal belief that one can complete
activities or tasks, which is especially valuable in the military when tasks can be multistep, complex,
dangerous, and high stress. Self-efficacy affects Service members’ careers in the military in various ways,
including influencing their professional performance, especially under pressure, likelihood of retention,
leadership quality, and other aspects of life in the military, and servicewomen’s self-efficacy is especially
important to their experience in the male-dominated military due to gender discrimination challenges
they must overcome.

This section highlights differences in the rates of self-efficacy among male and female military
applicants, cadets, and Service members, various aspects of life in the military influenced by self-
efficacy, and best practices for improving self-efficacy in the military.

1. Self-efficacy among individuals considering or training for military service

Based on DACOWITS focus groups with Service members focused on recruitment, it is evident that
family members often have significant influence on an individual’s decision on whether to join the
military.®® Gibson et al. found that parents specifically impact their children’s intention to enlist through
efficacy beliefs. In other words, parents’ beliefs about how capable their child would be of succeeding in
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a military career influenced their child’s beliefs of how capable they would be of succeeding in a military
career, which in turn affected their intention to enlist. ®

Self-efficacy can also impact how likely recruits are to stay the course after they decide to enlist. For
example one study found that self-efficacy affected how likely U.S. soldiers were to complete the Special
Forces Assessment and Selection Course.®’ Self-efficacy may impact how likely recruits are to complete
training in part because it impacts how individuals assess and respond to high-stress situations. Delahaij
and colleagues explored how Netherlands cadets and recruits coped with a high-stress exercise
following several months of training. The study showed that those with high coping self-efficacy may
appraise a high-stress situation as a challenge, eliciting positive emotions like eagerness and excitement,
which puts them in a better physiological state to handle the stress and focus on the task at hand. In
contrast, those with low coping self-efficacy may appraise a high-stress situation as a threat, and
experience negative emotions like anxiety or anger, which in turn may lead to withdrawal from the
situation and a focus on negative emotions. 8

2. Self-efficacy in female and male Service members

Research shows that male individuals report higher rates of self-efficacy related to serving in the military
than female individuals at various time points, including before joining the military and while enrolled at
Military Service Academies (MSAs). For example, the U.S. Department of Defense (DoD) Joint
Advertising Market Research and Studies (JAMRS) reported that as of fall 2022, female respondents of
the DoD Youth Poll were much less likely than their male counterparts to report believing that they
could complete certain military activities, such as boot camp or fighting in a war (Figure. 3.1).%° Similarly,
Jordan et al. found in a survey study of 517 freshmen through senior cadets at an unnamed Corps of
Cadet program that female cadets self-reported significantly lower rates of self-efficacy toward military
service than male cadets.”

Figure 3.1. Male and Female Perceptions of Self-Efficacy on Certain Military Activities from 2022

Military Self-Efficacy:
How confident are you that you could do

each of the following activities?
% Probably yes/Definitely yes

Male Female

Successfully complete
miilitary boot camp.
Leave your family and
friends for an extended
period of time.
[/
Fight in a war.

Source: Joint-Advertising Market Research and Studies

There are also differences in self-efficacy between active-duty servicewomen and servicemen. One
study explored the effects of wartime experiences and their impacts on post-deployment mental health
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outcomes among U.S. Air Force personnel. Findings demonstrated that women reported lower levels of
self-efficacy compared to men and that self-efficacy impacted the relationship between wartime
experiences and mental health outcomes for women only.”*

3. Strategies to improve self-efficacy among Service members

Several studies have explored ways to increase self-efficacy among Service members. One British study
explored the impacts of multimodal psychological skills training (PST), which is often used to enhance
athlete performance in high-intensity sports,”> among military pilot-trainees who were experiencing
course-related learning difficulties. Researchers found that the training resulted in increased self-
efficacy and self-regulation behavior and reduced anxiety and worry.”3

Another method to improve self-efficacy is to simulate a high-stress event within a safe learning
environment. Nevins and colleagues studied this approach in which military medical students completed
a hyper-realistic immersion training simulating real-life combat and mass casualty events. Results
indicated that the training improved students’ self-efficacy; students’ increased confidence in their
ability to handle difficult situations also strengthened their commitment to military service.”

Additionally, building self-efficacy in cadets is an important step in training them for the military.
Research indicates that self-efficacy can be built in a variety of ways for cadets in Reserve Officers’
Training Corps (ROTC) or MSAs, including through constructive feedback from instructors and mentors,
the recognition of cadet achievements, and positive reinforcement of behaviors, especially after
completing challenging activities.”

4. Team-efficacy in the military

In addition to self-efficacy, team efficacy is especially important in the military context. Team efficacy is
describes an individual’s belief that his or her team has the ability and resources necessary to complete
a task or overcome obstacles.”® Unlike self-efficacy, very little research has been conducted on team
efficacy in the military. One study of mental and physical team efficacy in the Air Force that found higher
rates of physical and mental team efficacy improved group cohesion.”” More recently, Martin et al.
found in 2022 that positive leadership climate was associated with higher levels of team efficacy.”® Given
the structure and team-focused mentality of life in the military, further research is necessary to identify
the importance of team efficacy in military contexts.

B. Self-efficacy for women in other male-dominated career fields

The number of women working in male-dominated career fields in the United States remains low. As of
2020, only 6.5 percent of women with full-time employment were working in male-dominated
industries, while only 5.4 percent of men were working in female-dominated fields.” This section
focuses on a select few male-dominated career fields that share traits with military service, including
dangerous, complex, high-stress working conditions and high physical demand. These career fields
include policing (composed of 12 percent women),® firefighting (career firefighters composed of 5
percent women; volunteer firefighters comprised of 11 percent women),® and construction (composed
of 11 percent women).8 Although DACOWITS recognized STEM careers as male dominated in its RFI
request, women comprise 35 percent of the total STEM workforce, making the field less male-
dominated than others.

Westat = Self-Efficacy: Response to DACOWITS December 2024 RFI 2 13



Women face various cultural, physical and mental challenges participating in male-dominated career
fields, including social exclusion and isolation, marginalization, harassment, and gender-based
discrimination.® 8 8 Male-dominated career fields tend to foster environments in which masculine
behaviors and culture are favored, which can make women uncomfortable being themselves if their
identity is less masculine than preferred, and may influence them to try to be “one of the guys” to fit in
with their colleagues.® 8 These challenges may explain why women are about three times as likely to
leave their job in a male-dominated career field than other, nonmale-dominated industries.® However,
various studies show that women with high-levels of self-efficacy, or belief in one’s own ability to
succeed at a task or in a career, are more likely to overcome these challenges to perform well in male-
dominated positions.2 *°This may indicate that improving women’s self-efficacy in male-dominated
career fields could help mitigate the negative impacts of gender discrimination, harassment and other
challenges on women'’s performance and satisfaction in these fields.

1. Women face various challenges participating in male-dominated career fields

Women in male-dominated career fields face challenges such as gender discrimination, sexual
harassment, lack of mentorship and professional development opportunities, equipment inadequacy
and societal beliefs about gender roles. These challenges often cause women in these positions to
guestion their ability to accomplish tasks or succeed professionally in their chosen career. Therefore,
developing and maintaining high-levels of self-efficacy is essential for women hoping to overcome these
challenges and succeed in male-dominated career fields.

Research shows that women working in male-dominated career fields face higher rates of gender
discrimination than women in gender-equitable career fields. Gender discrimination toward women in
male-dominated career fields can take many forms, including treating women as less competent or less
physically capable, gender-based harassment, inadequate equipment or physical supports, fewer
opportunities for mentorship or professional development, and assignment of less favorable or
physically demanding job assignments. Findings related to each of these types of gender discrimination
are described below:

The treatment of women as less competent and mentally and physically capable

Women'’s Voices

g

One of the primary challenges women face in male-dominated
career fields is the perception from male and female colleagues
alike that women are less competent than men in these jobs.
Studies show that women in male-dominated workplaces are
more likely to report being treated as incompetent in comparison
to men than women working in nonmale-dominated
workplaces.?" 9 Relatedly, research indicates that women in all
of the male-dominated career fields under consideration for this

report feel like they need to work harder and meet a higher
standard than their male colleagues to be perceived as
competent in their field.%* %* %> % However, this type of
“overwork” has been found to result in higher rates of burnout
among women.?” Additionally, perceptions of women as
incompetent compared to men can influence women’s belief in
themselves, leading them to believe that they may be less
competent than their male colleagues (See Women’s Voices). This

“Some people have attitudes that aren’t going
to change no matter what you do, no matter
how good of a firefighter you are... you're a
woman in man’s job and you shouldn’t be
here.”

“They (male counterparts) refused to train us
because they didn’t want us to be good.
Because if we were good, then | guess they
wouldn’t look masculine maybe, | don’t know
... they wouldn’t even let me play basketball
with them because it was a ‘boy’s club.””

Source: Sinden et al. 2013
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may negatively impact women’s self-efficacy and may make them less likely to pursue promotions or
professional development opportunities due to self-doubt.% 9 100

In addition to perceptions of women as less competent than men in male-dominated fields, many
studies have found that women are perceived as physically incapable of performing job duties in male-
dominated career fields at the same level as men. These perceptions differ in specifics across male-
dominated career fields. For example, some male servicemen have been shown to believe
servicewomen are less physically capable than men and therefore may reduce units’ operational
effectiveness, especially in combat roles.'®! Similarly, male police officers have been found to perceive
women as incapable of handling physically demanding, dangerous aspects of their job, such as dealing
with uncooperative offenders.'%% 19 Additionally, a qualitative study with female firefighters found that
the female firefighters perceived themselves as less naturally physically capable as men, requiring them
to work harder than their male colleagues to maintain their fitness and strength.’®* Some women have
reported that, to address this type of physical discrimination, they are reluctant to request physical
assistance from their male colleagues in order to show they are capable of performing physically
demanding tasks, even if completing these tasks puts them at risk of injury.1%

Gender-based discrimination and harassment

Women in male-dominated career fields experience gender discrimination in various ways, including
receiving less favorable job assignments, fewer opportunities for promotion and professional
development, and stereotyping in the workplace. For example, various studies show that women are
more likely to be assigned to lower-risk, and less physically demanding job assignments than their male
counterparts, even if the women desire higher-risk positions.1% 7 Similarly, at least one study on
women in policing found that women are more likely to be assigned jobs that address what are deemed
to be “women’s issues,” such as domestic violence, child abuse, and sexual assault.'® Because of these
perceptions, women in policing report being passed over for professional development opportunities
because they are deemed undeserving of trainings due to limited experience with high-risk situations.
Women report that this type of discrimination also impacts their later careers, as fewer opportunities to
participate in trainings reduce their career opportunities and may reduce their self-efficacy or belief in
themselves to be able to handle certain situations.®

Women in male-dominated career fields experience gender-based harassment as well, including teasing,
inappropriate joking, sexual harassment, and shunning or isolation.!? Although some studies show that
the prevalence of overt harassment toward women in some male-dominated career fields, such as
policing, has fallen, subtle types of harassment still exist, such as inappropriate jokes and comments.
112 A survey study of more than 650 firemen and firewomen across 48 States in 2008 found that about
85 percent of female respondents reported feeling treated differently because of their gender,'3 while
another survey of more than 1,700 female firefighters showed that 37.5 percent of respondents had
experienced verbal harassment, 12.9 percent had experienced written harassment, 16.9 percent had
experienced hazing, 37.4 percent had received unwanted sexual advances, and 5.1 percent had been
assaulted.''* Other studies have identified similar rates of female firefighters reporting feeling treated
differently because of their gender, while also showing that only a small percentage of male firefighters
(14 percent) believed female firefighters were treated differently.'?®

111,

Women in male-dominated career fields also face higher rates of sexual harassment, compared to
women in nonmale-dominated career fields. For example, the U.S. Equal Employment Opportunity
Commission receives higher rates of sexual harassment claims from women in male-dominated career
fields, including construction, utilities, mining, and transportation.'!® This type of harassment can have
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devastating effects on the lives of women. Female firefighters who experience sexual harassment in the
workplace have been found to have significantly higher rates of anxiety, depression, and suicidal
ideations,!'” and were significantly more likely than male firefighters to believe supervisors neglected to
address gender-based harassment in the workplace.'® Additionally, some research indicates that
although women in male-dominated career fields may not report experiencing gender or sexual
harassment in general, they may still report behaviors associated with gender or sexual harassment,
such as inappropriate jokes or comments about women’s appearance that they may not consider to be
harassment.!®

Women often lack access to well-fitting equipment

Activities that make women in male-dominated career fields feel less competent and discriminated
against due to their gender act primarily as mental challenges in the workplace, but women in these
fields also face physical challenges, such as lack of access to equipment that fits them properly to
maintain their safety and support success in their careers. This can be especially dangerous in career
fields like policing and firefighting where equipment is fitted to protect individuals from dangerous in
dangerous environments, such as from smoke or toxin inhalation, construction sites, or active crime.*?%
121,122,123, 124 s dies show that women in male-dominated career fields often have to advocate for
themselves, sometimes for long periods of time, before their organization acquires well-fitting
equipment for them, and that some women in these situations end up purchasing their own equipment
due to delays in purchasing from the organization. 1*

Stereotyping and societal gender roles

Another challenge women participating in male-dominated career fields experience is stereotypes and
societal expectations of the job roles they are supposed to fulfill. Many studies report that women feel
the need to act more masculine than they would prefer in male-dominated positions for various
reasons, including to avoid feeling isolated from colleagues, support building relationships with
colleagues, and encourage participation in informal work discussions and social activities to ensure they
are aware and well positioned for professional opportunities, 26 127, 128 129

Women in male-dominated career fields also face challenges related to their family roles. Women are
predominantly identified as caregivers for many families and may be required to take more time off
than men, who historically, are usually not the family’s primary caregiver. Additionally, supervisors in
some male-dominated career fields, such as construction, may have less experience dealing with
workers requesting time off to deal with family matters men are less likely to request time off for this
reason.!®

Lack of mentorship and professional opportunities

Women in male-dominated career fields face challenges seeking out and receiving mentorship due to
low-rates of women in leadership positions, as well as receiving equitable professional benefits and
opportunities. Women in male-dominated positions need mentorship to build and maintain their
confidence and self-efficacy in their career field.3% 132 However, women often desire female mentors
that are better able to understand their career experiences and challenges, and this can be difficult to
identify in male-dominated career fields due to few women in leadership roles. 133 134 135 136 pop
example, with women only making up 5 percent of the firefighting force, very few women will have
access to a female mentor in their own station.'® Similarly, although there are higher rates of women in
lower-level officer positions, the number of women in management positions consistently decreases at
each step.!3® 139 This lack of mentorship can have various negative impacts on women, including high
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attrition rates, delayed promotions, low pay, and poor mental health.'*® Although some studies have
shown that female mentorship in career fields like construction and STEM positively impacted women’s
job satisfaction and reduced attrition,'** 2 other studies found that mentorship had no impact on
retention in these career fields.** Other studies show that female mentorship can reduce feelings of
isolation in male-dominated career fields and help women develop support networks, 144 145146

Additionally, multiple studies show that women are often more reluctant than men to pursue
promotions in male-dominated positions, at least partially because they believe they need more
experience than men due to perceptions of women as less competent and capable than men 147 148 149

2. Strategies for improving self-efficacy of women in the workplace

Leadership workshops

Various studies have identified positive effects of workshops focused on improving self-efficacy among
female workers or teaching supervisors strategies to support women in the workforce. One study in
particular conducted three workshop sessions focused on identifying negative and harmful stereotypes
and describing how they affect women in the workplace, including expectancy biases,**° prescriptive
gender norms,*>! occupational role congruity,'* redefining credentials,'>® stereotype priming,'** and
stereotype threat.’> To address these types of stereotyping in the workplace, the final session taught
supervisors multiple direct behaviors they could use to address these types of stereotyping, thereby
increasing their self-efficacy,*®® including:

P “Stereotype replacement (e.g. if girls are being portrayed as bad at math, identify this as a
gender stereotype and consciously replace it with accurate information)”*>’

P “Positive counterstereotype imaging (e.g., before evaluating job applicants for a position
traditionally held by men, imagine in detail an effective woman leader or scientist )”®

P “Perspective taking (e.g., imagine in detail what it is like to be a person in a stereotyped
group)”°

» “Individuation (e.g., gather specific information about a student, patient, or applicant to prevent
group stereotypes from leading to potentially inaccurate assumptions)”6°

P “Increasing opportunities for contact with counterstereotypic exemplars (e.g., meet with senior
women faculty to discuss their ideas and vision).”16!

Establish equipment and accommodation requirements for women

Limited access to well-fitting gear is a challenge to women in male-dominated career fields, especially
those where gear is meant to protect individuals from dangerous environments, such as fire, chemical
spills, or active crimes. By not prioritizing access to well-fitting equipment, organizations show women
that they are not a priority in male-dominated career fields, which can reduce their self-efficacy by
calling into question whether they can succeed in their career without organizational support. To
address this barrier, the Canadian Centre for Occupational Health and Safety suggests organizations
adopt various strategies to accommodate women in male-dominated fields, including acquiring gender-
inclusive designed equipment, conducting assessments with women in need of better fitting equipment,
institute flexible policies that allow women to wear equipment that aligns to their body and comfort.162
By involving women in these discussions, organizations can show that their safety and success is a
priority to them.
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Implement high-intensity, realistic trainings

One strategy that may be especially helpful for building self-efficacy among women in the military is
implementing high-intensity, high-stress, realistic trainings to support the growth of self-efficacy
through mastery experience. Being able to complete tasks close to the “real situation” is one of the best
ways to build self-efficacy in an individual by showing them they have the capacity to complete a task in
a realistic setting. Studies have shown that these types of training have helped build self-efficacy in
military environments and even increased commitment to the service in participants.'®3
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Chapter 4. Summary and Conclusions

S elf-efficacy is a critically important concept affecting many aspects of an individual’s, including
academic and career pursuits and performance. Self-efficacy has an impact on whether youth
envision themselves serving in the military, beliefs they could succeed in military contexts, and if they
decide to join, can influence their success in initial entry training and their military career. This literature
review provided highlights from academic research on definitions of self-efficacy and related concepts,
self-efficacy among female youth including STEM education pursuits, self-efficacy for women in male-
dominated career fields, and self-efficacy research related to women in military contexts. A summary of
key findings and takeaways follows:

Self-efficacy can be general or specific. General self-efficacy refers to an individual’s belief
about their ability to complete a task or take on challenges in general, while domain-specific or
task-specific self-efficacy focuses in on specific domains (e.g., work) or tasks within a domain
(e.g., writing a report). Self-efficacy is distinct from, but related to, other concepts such as self-
esteem and self-confidence. Self-efficacy related to military service has many components,
including general beliefs about whether one can succeed in the military as well as occupational
or task-specific self-efficacy for one’s specific role or set of responsibilities.

For girls, self-efficacy diverges from boys early in education settings. Research, particularly on
STEM in early education settings, shows that young girls’ sense of self-efficacy differs from boys
even when their actual abilities exceed their self-beliefs. This indicates that gender differences
in self-efficacy start early and are likely to shape the trajectory of their future academic and
career pursuits. Therefore, deep-rooted individual belief systems of self-efficacy may affect
young women’s sense of self related to their propensity or consideration of military service.

Language used to describe career fields influences youth. Various studies show that male-
dominated career fields, such as policing, are viewed as masculine professions, even by young
children. Describing male-dominated career fields as masculine in early education settings may
contribute to women viewing these positions as “not for them,” or not having the self-efficacy
to pursue these career fields. The language and framing used by DoD youth programs or military
marketing and advertising related to military career fields can have an impact on young people’s
perceptions of the job or career field.

Women report lower self-efficacy rates related to military activities. Research from DoD
JAMRS shows female respondents to the DoD Youth Poll were much less likely than their male
counterparts to report believing that they could complete certain military activities, such as
boot camp or fighting in a war. Therefore, women who are qualified and capable of military
service may not believe they could serve in the military or would be successful.

Women in male-dominated career fields, such as the military, face additional obstacles that
make a high sense of self-efficacy even more important. Women face various challenges
participating in male-dominated career fields, including gender discrimination, sexual
harassment, ill-fitting equipment, a lack of promotion and professional development
opportunities, and limited mentorship. However, higher levels of self-efficacy in women have
been shown to mediate the impacts of such challenges and lead women to be more successful
in these fields.
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Appendix A

Self-Efficacy: Request for Information 2

December 2024

The Committee requests a literature review from the DACOWITS’ Research Contractor (Westat) on the
topic of self-efficacy related to women in the military, in a military context, in nontraditional
environments, and in male-dominated career fields.

1. Summarize and provide an overview of definitions and concepts of self-efficacy or related
relevant concepts from peer-reviewed literature. Provide and summarize any findings on self-
efficacy in the military or in military contexts.

2. Synthesize peer-reviewed literature on self-efficacy for women and girls.

3. Provide research findings on self-efficacy for women and girls in nontraditional environments
and male-dominated career fields, such as in STEM, military, police, firefighting, construction,
etc.

4. ldentify any recommendations from peer-reviewed literature on how to increase self-efficacy
for women and girls, and if possible, recommendations for increasing self-efficacy in women and
girls in nontraditional environments and male-dominated career fields
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