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ABSTRACT

Inspiring learners toward career options available in STEM fields (science, technology, 
engineering, and mathematics) is important not only for economic development but 
also for maintaining creative thinking and innovation. Limited amounts of research in 
STEM education have focused on the population of students enrolled in religious and 
parochial schools in urban settings; yet given the historic conflict between religion 
and science, this large sector of American education is worthy of examination. This 
chapter incorporates Gottfredson’s Theory of Circumscription and Compromise as 
it relates to occupational aspirations, Bem’s Gender Schema Theory to explain the 
role of gender in career expectations, and Crenshaw’s Intersectionality Theory as it 
pertains to religion and urban location as group identifiers. Practical interventions 
for encouraging young students to consider STEM careers are discussed.
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INTRODUCTION

The prestige of American education among other developed nations of the world 
is at best tenuous. Several government, non-profit, and educational focus groups, 
such as the American Council on Education, the National Science Foundation, and 
the National Action Council for Minorities in Engineering agree that the United 
States is losing its footing in the global marketplace (Museus, Palmer, Davis, & 
Maramba, 2011). While the United States teeters on the edge of losing its global 
competitiveness, countries such as China and India report significant increases in 
college graduates in science, technology, engineering, and mathematics (STEM) 
fields (Wissehr, Concannon, & Barrow, 2011). Advances in STEM research and 
development abroad are causing many American companies to expand business 
overseas rather than domestically (Goldbrunner, Doz, Wilson, & Veldhoen, 2006; 
Malecki, 2010). While other nations of the world have reported improvement in 
STEM educational programs and have expanded research and development initiatives, 
America has been comparatively stagnant in these areas in recent years (National 
Science Board, 2014). For example, the National Science Foundation (2010) reported 
of the top 30 industrialized nations, students in the United States ranked 25th in math 
achievement and 21st in science achievement. The World Economic Forum (2009) 
made a comparable finding when ranking the quality of mathematics and science 
education in the United States as 48th in the world. Working to find solutions for 
this deficiency, some would suggest a stronger emphasis be placed on encouraging 
secondary students to pursue college degrees and careers in STEM fields (National 
Research Council, 2010; National Science Foundation, 2014). However, advancing 
this cause has grown increasingly difficult in the current field of K-12 education 
that is presently experiencing a dearth of STEM-degreed math and science teachers 
(Office of Postsecondary Education, 2013). While opportunities for employment 
in STEM fields appear to be growing, there is concern that fewer young adults 
are interested in pursuing STEM-related careers. For instance, in 2009, more 
Bachelor’s degrees in America were awarded in business than in science, technology, 
engineering, and mathematics combined (National Center for Education Statistics, 
2009). An alarming statistic presented by the U.S. Department of Education shows 
that as many as 65% of students who begin a STEM major do not finish within 6 
years (National Center for Educational Statistics, 2009). More work is needed to 
understand why students are not interested in entering STEM fields and why those 
who are interested may not always complete degrees and enter the workforce as 
STEM professionals. Furthermore, a greater understanding of STEM education in 
a variety of learning environments may illuminate the discussion even further as 
educators seek methods for encouraging STEM pursuits in urban K-12 settings. 
Learning environments which cater to unique populations risk being under-studied 
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and yet research in these populations is no less important (Tseng et al., 2013). Were 
researchers to focus attention on specific and unique K-12 learning environments, 
understanding of overall effective methods may be broadened.

BACKGROUND

The history of the American STEM emphasis can be traced back to the post-World 
War II era as the nation realized that research and scientific development had stagnated 
during wartime (Wissehr et al., 2011). A renewed emphasis on reviving innovation 
and developing new technologies culminated in 1950 with the establishment of 
the National Science Foundation, a distributor of funding to institutions engaging 
in scientific research. However, the government’s interest in renewing a focus on 
science and research did not come solely from a realization that these pursuits had 
diminished during wartime. Other nations of the world were touting their own 
technological advances, and no achievement was more public than the launch of 
the Russian satellite Sputnik in 1957. Millions of Americans watched in awe as a 
foreign, communist power showcased its innovation, and many wondered what 
response the United States would have should Russian technology be used against 
American democracy. Hence, many viewed Russia’s space superiority as a national 
security threat, realizing the potential for warheads to be delivered from across 
the globe. The nation quickly began to view science and technology as preservers 
of democracy, and a movement began to improve STEM education purely for the 
sake of self-preservation (Hein, 2006). The launch of Sputnik was a stark reminder 
of America’s need to revitalize scholarly scientific research and to increase the 
rigor of education for young Americans. Ironically, then-Senator John F. Kennedy 
belittled Russia’s rocketry pursuits, suggesting adventures into space were a waste 
of time and money (Dickson, 2001). However, within a few short years, Kennedy 
and other skeptics would come to view scientific innovation as the benchmark of 
global relevance.

The curricular and teaching reforms of the post-Sputnik era rightly placed strong 
emphasis on science as a system of thinking rather than as a body of knowledge to 
be memorized. The National Research Council (2011) in summarizing the view of 
science in the post-Sputnik era remarks that “Science, mathematics, engineering, 
and technology are cultural achievements that reflect people’s humanity, power 
the economy, and constitute fundamental aspects of our lives as citizens, workers, 
consumers, and parents” (p. 2). Essentially, STEM education was not viewed as 
content to be learned only by top achievers but rather to be appreciated by all learners 
within the context of improving society and culture. Quality STEM education was and 
continues to be valuable because it creates good thinkers who employ observations in 
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rational decision-making (Grover & Pea, 2013). In this perspective, STEM education 
does not merely produce smart workers but also well-rounded human beings who 
improve society and culture.

As the capstone of several decades of STEM focus, the National Research Council 
(2011) proposes greater effort be directed toward developing interests in STEM 
subjects in Elementary students with the overall goal of encouraging STEM-career 
paths. Echoing these recommendations, the National Academy of Sciences (2011) 
recommends bolstering confidence and interest for STEM-careers in young students 
and developing interventions which encourage children, especially females, to enter 
the STEM pipeline. As the fervency to increase the United States’ STEM footprint 
intensifies, so too has the need to strengthen students’ awareness of STEM career 
options.

Determining the age in which career choices are solidified is an area of discussion 
in current literature, and conclusions are mixed in regard to exactly when vocational 
ideas morph from dreams into serious goals. However, there is agreement among 
researchers that the age of career decisions is younger than commonly assumed 
(Bardick, Bernes, Magnussen, & Witco, 2008; Johnson, Ozogul, DiDonato, & 
Reisslein, 2013; Karatas, Micklos, & Bodner, 2011). The role adults play in helping 
children form career identities is also viewed in research as an important construct 
of vocational aspirations, and yet the influence of adult models, specifically in 
relationship to gender, is not fully understood (Redmond, et al., 2011; Sonnert, 
Sadler, & Michaels, 2013). No discussion of career interest would be complete 
without recognizing the role of attitude toward school subjects in the career interest 
of students. Literature reveals attitude and interest affect career choice and both can 
be influenced at an early age (Krogh, & Andersen, 2013; Rivera & Schaefer, 2009; 
Suri, & Sharma, 2013). Students’ age, gender, attitudes toward school subjects, and 
perceptions of adult workers all contribute to the overall picture of understanding 
career interest.

There are several reasons for educators to be concerned with STEM education in 
general and with encouraging STEM-career paths specifically. While many professions 
and jobs in America may not require STEM-specific degrees, there are few sectors 
of the labor market that do not hinge on a working knowledge of STEM-related 
principles (Capobianco, Diefes-Dux, Mena, & Weller, 2011; Lacey & Wright, 2009). 
In some ways, interest in STEM is secondary to the necessity of developing the 
thinking abilities desired by society and the labor market. Basic literacy in and even 
technical understanding of STEM concepts are required for individuals to distinguish 
themselves and advance economically and professionally. Yet current students must 
recognize that scientists and engineers actually create jobs for others (Najafi et al., 
2012). The National Academy of Sciences (2010) estimates that while scientists 
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and engineers constitute just 4% of the labor market, an overwhelming majority of 
workers are employed because of the innovation and creativity of that group. The 
trickle-down effect of scientific research and creativity impacts the manufacturing, 
sales, communications, and transportation industries dealing with the logistics of 
invention and creativity (National Science Board, 2014). Young Americans have 
the opportunity to impact society on several levels if interest in STEM careers can 
be developed and maintained.

The nation’s ability to grow economically depends on its citizens’ abilities to 
innovate and think critically about scientific issues and contribute to ever-advancing 
technologies (National Academy of Sciences, 2010). In essence, the objective of 
increasing interest in STEM subject and career fields is not necessarily just to create 
more scientists but to increase the thinking ability of students in order that they 
become informed, rational thinking contributors of society (Wissehr et al., 2011). 
Relatively few students may become white-coat, laboratory scientists, and yet this 
stereotypical, unexciting identity is unfortunately often associated with scientific 
careers (Bennett & Hogarth, 2009; Christidou, 2011; Zhai, Jocz, & Tan, 2013). If 
more positive attitudes toward STEM subjects and careers can be developed, young 
people stand to view STEM careers more favorably and realize the importance of 
STEM in all occupations.

Research comparing rural and urban school settings has identified mixed outcomes 
in a variety of areas such as achievement (Logan & Burdick-Will, 2017), access to 
learning resources (Hardre & Sullivan, 2008; Wood & Howley, 2012), and teacher 
characteristics (Hardre & Sullivan, 2008). Additionally, within the context of STEM 
education, research suggests certain sectors of the American population respond 
uniquely to science, specifically those groups holding politically conservative views 
and espousing religious values (Fitzgerald & Glass, 2014; Longest & Smith, 2011; 
McCright & Dunlap, 2011; Mooney, 2006; 2012; Taber, 2013b). History documents 
a long-running conflict between religion and science, and this rift has been held 
liable for individuals of faith being reluctant to trust scientists or express interest 
in science-related careers (Baker, 2012; Billingsly, Taber, Riga, & Newdick, 2013; 
Evans, 2013). Specifically, conservative Protestants have been outspoken in their 
disagreements with modern scientific thoughts on topics such as evolutionary theory, 
climate change, and cloning (Coyne, 2012; Evans & Feng, 2013; Hmielowski, 
Feldman, Myers, Leiserowitz, & Maibach, 2013). This tension has resulted in 
religion being increasingly viewed as an unwelcome intrusion in science education 
(Taber, 2013b). However, despite the historic conflict between religion and science 
and current claims that conservative Protestants distrust scientists, relatively little 
research exists on the relationship between conservative Protestants and popular 
science (Bailey, 2012; Ceglie, 2013; Evans, 2013).
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Current literature calls for interventions to support interest and positive attitudes 
toward science, technology, engineering, and mathematics and to encourage more 
school children to consider careers in those fields (Colvin et al., 2012; Hirsch, 
Berliner-Heyman, Cano, Kimmel, & Carpinelli, 2011; Kessels et al., 2014). The 
factors affecting children’s aspirations are diverse, and yet literature on occupational 
development in STEM areas identifies several foundational, recurring constructs. 
As educators and researchers seek for practical ways to encourage positive STEM 
attitudes and career interest, there is a need to provide cost-effective interventions to 
promote these objectives across all levels of education. However, within the realm 
of STEM education, there is an unfortunate lack of empirical research specifically 
within the subset of Protestant Christian schools, the students of which make up a 
significant sector of American education. Conservative Protestants comprise over 
26% of the American population (Pew Forum on Religion and Public Life, 2008) 
and therefore hold significant sway in national politics and movements. Further, 
conservative Protestant Christian schools tend to be found in higher-population areas 
giving these schools a significant voice in urban settings (Scifo, 2018).

Conservative Protestants have historically expressed skepticism of science and 
wariness toward scientists in general (Coyne, 2012; Gauchat, 2012; Li, 2013) and 
have even been identified as a “reservoir of skepticism” toward popular science 
and scientists (Evans & Feng, 2013, p. 597). If these dispositions about science 
and scientists are being conveyed to students enrolled in conservative, Protestant 
Christian schools, urban or otherwise, then research in STEM education can be 
enhanced through a better understanding of this demographic. This sizable subset 
is potentially in danger of being overlooked, and yet given its unique moorings 
and view of science, STEM education in Protestant Christian schools is worthy of 
closer examination.

THE INTERSECTING ISSUES

Theory of Circumscription and Compromise

The selection of an occupation is a process young people begin at an early age 
and may not actually finalize until well into adulthood. A person’s self-concept 
of abilities, personality, and interests determines what vocations are viewed with 
potential and which are eliminated from consideration. Gottfredson’s (1981) Theory 
of Conscription and Compromise informs the developmental process young people 
undergo as they advance through stages of vocational aspirations.
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Gottfredson (1981) suggests a four-stage developmental theory of vocational 
aspirations to identify the cognitive processes young people engage with during the 
first two decades of life. In the first stage, orientation to size and power (ages 3-5), 
children begin to understand a realistic concept of adulthood and work—earning a 
living, being responsible, and making independent decisions. In the second stage, 
orientation to sex roles (ages 6-8), children develop conceptions of what society 
expects of males and females and the jobs that are typically held by members of 
each gender. In the third stage, orientation to social valuation (ages 9-13), young 
people develop ideas about how they fit into society’s expectations by virtue of their 
abilities, intelligence, and gender. The final stage, orientation to the internal, unique 
self (ages 14 and older), brings the young adult into a realization of the opportunities 
available in the workforce and the role his or her interests, abilities, and social class 
play in choosing a career path.

During the latter stages of this development, young people engage in a process 
of eliminating certain vocational possibilities while retaining aspirations for others. 
Gottfredson (1981) exposes the need to understand individuals’ self-concept as a 
significant factor of vocational goals, causing them to “seek jobs compatible with 
their images of themselves” (p. 546). However diverse the experiences of young 
people, some may never have opportunity to pursue career paths in which they may 
have enjoyed success simply due to lack of exposure to those vocations (Gottfredson, 
2006). Stated another way, a significant constraint to vocational aspirations is 
ignorance about occupations compatible with a person’s goals and interests. The 
challenge for educators according to Gottfredson (2006) is to “optimize experience, 
both by providing broad menus of vocationally-relevant activities for young people 
to sample and by promoting self-agency in seeking out formative experiences” (p. 
168). The more vocational exposure and career education young people are provided, 
the better occupational decisions they may be equipped to make.

The Theory of Circumscription and Compromise brings together several 
constructs into a framework for understanding occupational aspirations. Self-concept 
is essentially a set of beliefs about who a person believes he or she is presently or 
could be in the future. Gottfredson (1981) suggests self-concept includes interests, 
known skills, and desire to fit into a particular social class. Occupational images 
are perceptions of occupations based on a person’s knowledge of employees and 
job roles within a certain vocation. The perceptions individuals develop about 
occupations include generalizations of personality type, working conditions, gender, 
workload, compensation, and job responsibilities. These perceptions are a result of 
many influences, and as self-concept and occupational images are reconciled, the 
result is a long-term effect on openness or reluctance to entering certain careers. 
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Occupational preference then is a person’s level of like or dislike for careers retained 
for consideration after self-concept and occupational images are weighed. This 
social space is the full set of perceived career possibilities the individual considers 
to have potential. Preferences may still include several improbable occupational 
goals, but the accessibility of occupation compels the individual to seriously consider 
potential obstacles for entry into certain fields. Economic, educational, social, and 
familial pressures may discourage continued consideration of certain fields, further 
narrowing viable career options. Gottfredson (2006) identifies this cognitive process 
as circumscription which is followed by a stage of compromise when the individual 
yields to more agreeable job alternatives. Gottfredson (1981) distinguishes the 
resultant aspiration as “the single occupation named as one’s best alternative at any 
given time” (p. 548), and although the specific selection may change, it is typically 
drawn only from within the social space. In short, the Theory of Circumscription 
and Compromise describes a winnowing process whereby certain career options are 
eliminated, vocational alternatives are considered and reconsidered, and a career 
path based upon one’s self-concept is identified and pursued. Gottfredson (1981) 
suggests the most significant factors impacting the process of circumscription and 
compromise are gender, social class, intellect, skills, and personal values. As a young 
person matures, certain of these factors play a larger role than others in narrowing 
the social space and determining which career aspirations should be eliminated 
and which should be seriously considered. The Theory of Circumscription and 
Compromise answers the question about which factors cause an adolescent to 
become narrow-minded in occupational aspirations, whereas just a few years prior, 
he or she was relatively open to many career ideas.

Gender-role identification is the first delimiting force a child reconciles with his 
or her perceptions of occupation, shying away from careers seen to be in conflict with 
his or her gender. Second, based on a perception of social class, children eliminate 
vocations lacking in prestige concomitant with their own social standing. Next, based 
on a self-concept of intelligence and ability, children will sideline jobs which would 
require significant effort in overcoming competence or aptitude deficiencies. Finally, 
by adolescence, young people begin to weigh more heavily their personal interests 
and values in the search for potential career paths. Thus, by adolescence, students 
have circumscribed a rather narrow space from which to draw remaining occupational 
options--they have in essence painted themselves into a corner of their choosing. 
As the time for actual job selection arrives, young people may find themselves in a 
position of compromising preference for availability, taking advantage of accessible 
job opportunities. However, Gottfredson (2005) points out the narrowing of career 
aspirations in childhood is largely based on social and economic perceptions of 
occupations and less on actual understanding of job descriptions, specific duties, 
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and entry level requirements. In fact, while students may self-educate on careers 
of high interest, few may actually have a strong understanding of occupations they 
have eliminated from consideration (Gottfredson, 2005). Hence, the need to educate 
young people about job functions, requisite education, and day-to-day work duties is 
apparent in order for young people to make wiser, more informed vocational decisions.

Few middle school students are thoroughly knowledgeable about STEM 
vocational opportunities, and yet many young people narrow their career interests 
before full awareness has even taken place (Colvin, 2012; Johnson et al., 2013). 
Attitudes toward STEM subjects have been found to decrease rapidly during high 
school, further diminishing interests for STEM careers and possibilities (Lindner 
et al., 2012). Helping students value long-term goals and supplying information on 
steps needed to attain those aspirations may increase the number of students willing 
to remain open to the opportunities available in STEM fields (Koul et al., 2011). 
The Theory of Circumscription and Compromise suggests young students could 
potentially be influenced to refrain from eliminating STEM careers before an age 
of strong understanding has occurred.

In short, rather than attempting to convince students that STEM careers are the 
best choice, perhaps educators would be wise to simply focus on keeping younger 
students from eliminating STEM vocations from the range of potential career 
options. Remaining open to STEM-career options until greater maturity and real-
world understanding has been reached would perhaps result in a greater number of 
young people pursuing careers in STEM fields.

Gender Schema Theory

An individual’s cognitive construction of career choices is highly affected by his 
or her perception of gender roles. Exploring gender roles in a broad sense led Bem 
(1981) to develop Gender Schema Theory, spawning from the study of androgyny. 
Androgyny is described as “the presence of a high degree of desirable feminine 
and masculine characteristics in the same individual” (Santrock, 2007, p. 185), 
allegedly resulting in lower stress and better mental health (Bem, 1977). Gender 
Schema Theory suggests young people observe individuals in social contexts and 
construct a mental framework about what it means to be male or female (Bem, 1981). 
These self-constructed gender schemes shape the child’s beliefs about acceptable 
gender behaviors, proficiencies, and future interests (Ormrod, 2006). The theory 
suggests that as a child encounters new knowledge and makes observations, he or 
she assimilates that information in terms of schemes about gender (Bem, 1981). 
In this way, society may purposefully or inadvertently teach children to sex type 
occupations and domestic roles.
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Bem (1981) describes sex typing as the transmission of ideas about masculinity 
and femininity by surrounding culture, and the theory essentially holds society 
responsible for children’s perceptions of what constitutes male and female. Thus, 
sex typing plays a role in the developing child’s self-concept as he or she assimilates 
gender roles endorsed by society. Bem (1985) describes Gender Schema Theory as an 
amalgam of cognitive-developmental theory and social learning theory in that “sex 
typing is mediated by the child’s own cognitive processing” while also “a learned 
phenomenon and hence…neither inevitable nor unmodifiable” (p. 186). The sex 
typed individual, according to Bem (1983), is in a sense handicapped by surrounding 
culture, and the more society transmits gender stereotypes to children, the greater the 
risk of spurning talent that otherwise might be tapped (Bem, 1984). As a resolution 
to this problem, Bem (1983) envisions a society that produces gender-aschematic 
children who are empowered to overcome sex typing and explore social roles free 
from the perceived constraint of gender. While separating gender completely from 
social roles may be improbable, Bem’s (1993) desire to paint un-gendered horizons 
for children is an admirable, albeit lofty, goal.

Intersectionality Theory

The gender gap in STEM interest and vocations is well-established (Archer et al., 
2013; Buse & Bilimoria, 2013; Liben & Coyle, 2014; Pearson & Miller, 2012; 
Rosser & Taylor, 2009; Suri & Sharma, 2013) and has drawn the attention of both 
private sector industry and the national government (National Research Council, 
2011; Office of Postsecondary Education, 2013; National Science Foundation, 
2014). Research suggests males tend to have more positive attitudes toward STEM 
subjects and higher interest in STEM careers. While Gender Schema Theory (Bem, 
1981) informs the tendency of males and females to think differently about gender-
appropriate vocations, the theory provides only a binary evaluation of the gender gap 
in science education. Therefore, the lens of an identity model employed in current 
research may provide additional clarity into the specific nature of female disinterest 
in STEM subjects and occupations.

Extending the general framework of Gender Schema Theory, Crenshaw (1989) 
popularized the concept of intersectionality, the notion that individuals are defined by 
multiple layers of group characteristics. According to Crenshaw (1989), overlapping 
traits such as race, ethnicity, and social class, should be considered when explaining 
disenfranchisement of certain groups. Much of Crenshaw’s (1991) original work 
focused on a perceived lack of opportunity for African-American females, and 
Crenshaw articulated that although women in general suffered from discrimination, 
women of color were marginalized by society to a much greater extent than were 
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Caucasian women. Collins (2000) extended Crenshaw’s work into a model now 
recognized as Intersectionality Theory: “the study of interlocking matrices of 
oppression” (Neitz, 2011, p. 59). Although the theory originated as an attempt to 
explain racial discrimination, Intersectionality Theory has since come to inform the 
hardships diverse groups in society experience in terms of intersecting and defining 
characteristics (Knudsen, 2006).

Essentially, Intersectionality Theory examines compounding disadvantages 
individuals face due to membership in specific groups. For example, Intersectionality 
Theory is currently informing perceived disadvantages to individuals in a number 
of areas such as special education (García, Ortiz, & Sorrells, 2012), politics (Doan 
& Haider-Markel, 2010; Foster, 2013; Levine-Rasky, 2011), sexuality (Collier, Bos, 
Merry, & Sandfort, 2013; Wadsworth, 2011; Warner, & Shields, 2013), and in the 
legal system (Best, Edelman, Krieger, & Eliason, 2011). Intersectionality Theory 
has also served as an interpretive lens for research on STEM pursuits (Bruning, 
Bystydzienski, & Eisenhart, 2012; Hanson, 2012, 2013), religion (Banton, 2011; 
Guittar, & Pals, 2014; Mirza, 2013; Schaeffer, & Mattis, 2012), Protestantism 
(Bulanda, 2011; Henward & MacGillivray, 2012; Neitz, 2013) and education in 
urban settings (Grant & Zwier, 2014). The research base in these areas provides an 
excellent theoretical backdrop in which to ground further research regarding career 
interest among students in unique learning populations.

Attitudes in STEM

Initiatives to increase positive attitudes toward STEM subjects have strengthened in 
recent decades and are now commonly included in state, federal, and private interest 
groups’ curriculum standards (IPST, 2008). Increasing students’ positive attitudes 
toward science is seen by some researchers as one of the primary responsibilities 
of the classroom teacher, and some suggest positive science attitudes have more 
important ramifications than does science achievement alone (Bennett & Hogarth, 
2009; Cheung, 2007; Najafi et al., 2012). Educational reforms that help students 
maintain high attitudes toward STEM subjects may improve the likelihood of high-
attitude students pursuing STEM-related careers, regardless of achievement level. 
Definitions of attitude and related constructs are abundant, and the construct of attitude 
can be a somewhat all-encompassing idea when used in everyday conversation. Yet 
authors tend to describe attitude in similar ways as the concept relates to education. 
Oskamp and Schultz (2005) describe attitude as the tendency for a person to respond 
positively or negatively toward a certain target based on prior thought and experience 
with that target. Essentially, a person responds to ideas, concepts, and in this context, 
school subjects, with conditioned thought patterns based on internalized opinions.
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Kind, Jones, and Barmby (2007) discuss attitudes toward academic subjects in 
light of the strength of emotion with which a person reacts to an object due to beliefs 
about the object’s worth or desirability. While some stimuli may provoke strong 
emotional responses, others with which the individual has less experience may 
cause minimal reaction. One of the most-cited and widely-accepted definitions of 
attitude in educational research comes from the work of Eagly and Chaiken (1993) 
who defined attitude as “a psychological tendency that is expressed by evaluating a 
particular entity with some degree of favor or disfavor” (p. 2). Reid (2011) suggests 
the most important aspect of the definition of attitude is the presence of a judgment 
on the part of the individual. Exactly where an individual’s perception of a target 
rests on the continuum between favor and disfavor is the concept of attitude--a fluid 
concept research continuously attempts to quantify and describe. Understanding the 
internalized beliefs and ideas of students is important as these become the foundation 
for future decisions. Two well-established and related theories connect attitude with 
motivation. Ajzen and Fishbein’s (1975, 1980) Theory of Reasoned Action holds 
that behaviors can be traced to attitudes formed in the past that created intentions 
in the individual to perform certain actions in the future. Students’ intentions must 
be directed during youth if certain behaviors are to be anticipated in the future.

Ajzen (1985) refined the Theory of Reasoned Action and developed the Theory of 
Planned Behavior to first, understand constructs of prior attitude, subjective norms, 
and perceived behavior control, and second, to explain the decisions of individuals in 
light of past influences. Ajzen (1985) suggested an individual’s goals for the future 
are subject to the amount of perceived control he or she has over factors relating to 
attaining those goals. In other words, individuals govern ideas and ambitions through 
an understanding of personal abilities and realistic expectations about factors under 
their control. The theories of Reasoned Action and Planned Behavior consider factors 
affecting decision making, providing a foundation for interventions in the present 
to produce desired outcomes in the future.

Fostering positive attitudes toward academic subjects can certainly increase 
enjoyment for school subjects and potentially increase achievement in the process. 
Interventions designed to increase enjoyment of and attitudes toward STEM subjects 
have generally been met with positive, and often long-term, results across various 
grade levels (Salta & Tzougraki, 2004; Wood, Ellison, Lim, & Periathiruvadi, 2011). 
Positive attitudes toward school subjects have been shown to be associated with strong 
motivation to do well in school, and researchers have argued for interventions and 
reforms to help teachers increase student motivation in the classroom (Koballa & 
Glynn, 2007; Koul, Lerdpornkulrat, & Chantara, 2011). Increasing motivation for 
school subjects not only raises achievement but also expands options and opportunities.
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Interest in STEM

Interest, as a close relative of attitude, has been viewed as a leading factor of school 
motivation, even more so than personal beliefs of intelligence or competence (Inoue, 
2007). Students who are motivated by interest in a subject are likely to persist in their 
study of that topic perhaps to a greater degree than those with stronger achievement 
(Diekman et al., 2010; Kerr et al., 2012; Ormrod, 2006). Mastery experiences in 
math and science may also cause students’ interest levels and self-efficacy in those 
subject to be high, causing greater persistence in pursuing math and science in 
school and in career choices (Bøe, Henriksen, Lyons, & Schreiner, 2011; Usher 
& Pajares, 2009; Britner, 2008). Students, especially males, who establish strong 
interest in STEM subjects and careers during middle school and high school are 
more likely to pursue a college degree with STEM focus (Eccles, 2011; Morgan, 
Gelbgiser, Weeden, 2013). When viewed in the context of long-term possibilities, 
efforts spent during middle school and high school years on increasing interest for 
STEM subjects and careers can be a worthwhile investment (Dionne et al, 2011).

Interest can be described as the potential for a certain behavior to take place as 
the result of an attitude stance. Future actions cannot be guaranteed, and yet the 
willingness of the individual to pursue an action is considered his or her interest. 
The connection between attitude and interest is important due to the fact that while 
positive attitudes cannot perfectly predict behaviors, openness toward a certain 
behavior certainly precedes engaging in action (Glasman & Albarracin, 2006; Oskamp 
& Schultz, 2005). It follows that if positive attitudes toward STEM subjects and 
STEM careers can be nurtured during childhood, higher interest in pursuing further 
education and more openness to careers in these fields can be expected (Johnson 
et al., 2013; Kerr et al., 2012).

A student’s willingness to find meaning in STEM subjects and his or her interest in 
pursuing a career in STEM may hinge on whether positive and authentic experiences 
were provided by educators (Karatas, et al., 2011; Kessels et al., 2014; Renninger, 
2009). Unfortunately, middle school students often find science to be irrelevant to 
real-life and poorly explained by teachers (Barmby et al., 2008). While of course 
not representative of all science classrooms and students, these findings may 
unfortunately typify the experiences of all too many students. Conversely, students 
who appear to enjoy science and have positive attitudes toward studying science 
may not necessarily transfer that attitude into STEM-career interest (Dewitt et al., 
2011). The precise connections between attitude, interest, and motivation provide 
abundant fodder for further educational research.
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The National Research Council (2011) has suggested that more should be done 
during the early school years to expose students to the day-to-day work of STEM 
career professionals. In this recommendation, the NRC (2011) supposes students’ 
perceiving scientists, mathematicians, engineers, and technology professionals to be 
normal, everyday people may improve attitudes toward these career paths. However, 
while more young people entering STEM career paths may be desirable and while 
more should be done to increase student awareness, interest alone is not a sufficient 
prerequisite for a successful STEM career (Kimmel, Miller, & Eccles, 2012). 
Commitment to further education, possession of talent, and skill development are also 
necessary to fulfill the demands of many STEM-related occupations. Those points 
conceded, students are not likely to commit themselves to requisite qualifications 
unless they have remained open to STEM-career choices in the first place.

Self-Efficacy and Student Motivation

Self-efficacy is often discussed alongside interest in the context of student motivation, 
and both play significant roles in school-subject goals and career aspirations (Inoue, 
2007; Tuan et al., 2005a). Similar to interest, self-efficacy has also been found to 
increase aspirations for further study in science and in pursuing science careers 
(Dewitt et al., 2011). Researchers agree that self-efficacy coupled with interest is 
a very powerful combination for student success in academic pursuits (Dionne et 
al., 2011; Tuan et al., 2005a). However, self-efficacy alone may be an insufficient 
motivator if not combined with strong interest to cause actionable desire for pursuit 
of a target. Intrinsic desire to accomplish a goal can be a stronger motivator than 
feelings about the ability to be successful (Nosek et al., 2007), and therefore, 
encouraging students to explore interests regardless of efficacy level is an important 
responsibility educators (Cotabish, Dailey, Robinson, & Hughes, 2013).

Self-efficacy explains an individual’s feelings of competence and includes four 
motivational sources impacting a student’s belief about future success: 1) Mastery 
experiences—views about levels of previous performance, 2) Vicarious experiences—
perceptions about the behaviors of others, 3) Social persuasion—opinions and 
viewpoints expressed by others, and 4) Physiological state—self-evaluation and 
interpretation of one’s emotions (Bandura, 1997). Self-efficacy is an internal 
construct that may or may not be evidenced through resultant actions but one that 
may nonetheless give the individual a sense of confidence. Bolstering students’ self-
efficacy at an early age is highly important, and doing so before negative beliefs can 
take root is imperative (Bandura, 1997). Anxiety and negative feelings about school 
subjects can deter students from otherwise fulfilling careers in related occupations, 
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and this is especially true in STEM-career fields (Bandura, 1986; Koul et al., 2011). 
Children develop emotional attachment or detachment for school subjects, and these 
feelings lead to higher interest and greater appreciation of learning’s impact on 
the future (Glaser-Zikuda & Fusz, 2008). Equipping students with strong STEM-
subject abilities is essential for academic confidence, but exposing students to the 
potentialities associated with that knowledge may be equally important.

STEM-Career Identity

Aspirations toward STEM careers can be enhanced through attention to STEM-
subject attitudes and by building interest in STEM professions. However, unless 
students have an opportunity to realistically see themselves in those roles, chances for 
actually pursuing those jobs may be reduced (Bennett & Hogarth, 2009; Karatas et 
al., 2011). Research distinguishes this construct as identity—individuals’ projections 
about what and who they would like to become (Eccles, 2009).

Entering into any profession, particularly a STEM field, involves a process 
through which young people construct an identity in light of experiences with 
school subjects and cognitive images of professionals in those fields (Christidou, 
2011; Hoh, 2009; Karatas et al., 2011; Johnson et al., 2013). Krogh and Anderson 
(2013) describe science identity in terms of alienation from science or recruitment 
toward it—both internalized concepts of imagining oneself in the role of a STEM 
worker. For example, while a student may enjoy STEM subjects and express interest 
in exploring a STEM career, he or she may actually perceive scientists to be aging, 
white-haired men in lab coats (Farland-Smith, 2012). Negative perceptions of 
STEM professionals may unfortunately keep otherwise qualified students with 
positive science attitudes from developing a ‘scientist’ identity (Dewitt et al., 
2011). Research studies utilizing methods such as “Draw a Scientist” often return 
uninspiring images of STEM professionals (Highfield, 2011; Zhai et al., 2013). 
For some students, especially females, identifying with STEM professionals is 
difficult due to the pervasive perception of scientists as an elite group of masculine 
intellectualists immersed in academia or a sterile laboratory (Archer et al., 2013; 
Carlone & Johnson, 2007; DiDonato et al., 2014). While this persona may actually 
be true for a small sector of STEM professionals, many scientists, mathematicians, 
and engineers are occupied in work that can be highly interesting and engaging. 
In fact, among students who have opportunities to experience the practical, hands-
on work typical of STEM workers, perceptions of scientists as ‘normal’ increases 
(Covin et al., 2012; Welch & Huffman, 2011).
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If children perceive STEM professionals in such a way that deters them from 
identifying with those careers, perhaps more should be done to promote positive, 
realistic imagery of STEM workers and the variety of jobs they hold. In two large 
studies of young students, both Archer et al. (2013) and Dewitt et al. (2011) found 
many children and parents are not knowledgeable about the diversity of jobs available 
in STEM fields. Understanding and evaluating the way in which identity construction 
impacts career choices is a valuable undertaking, and this is especially true in science 
education where future innovators and creative thinkers can potentially be developed 
(Kessels et al., 2014; Tucker-Raymond, Varelas, Pappas, Korzh, & Wentland, 2007).

In the study of identity, Giddens (1991) describes identity as a mental narrative a 
person continues to write about him or herself, adjusting one’s ongoing autobiography 
as more experiences and interactions take place. Along the same lines, the Theory of 
Circumscription and Compromise informs the concept of identity as young people 
eliminate from their personal story certain narratives they view as incompatible 
with who they aspire to be (Gottfredson, 1981). Holland (2001) also approaches 
identity from a story-telling perspective but with the addition of an individual acting 
out a role he or she wants to project before others. Identity can be understood in 
some contexts as the way in which a person wants to be perceived by others and 
that which a person is willing to make known to peers, teachers, and family. This 
perspective sheds light on the emotional element of identity and the extent to which 
a person may cling to an aspiration. While some career ideas are loosely held, many 
vocational aspirations are only relinquished in the presence of insurmountable 
obstacles (Gottfredson, 1981).

Gender and STEM Interests

A person’s family background, social circle, and awareness of culture all affect his 
or her projections of self in regard to work and education, yet few factors seem to 
be of equal or greater influence than the child’s gender (Archer et al., 2013; Ayalon 
& Livneh, 2013; Eccles, 2011; Else-Quest, Hyde, & Linn, 2010; Kanny, Sax, & 
Riggers-Piehl, 2014; Koch, 2007). There are few studies in educational literature in 
which gender is not viewed as a variable of interest, and research in STEM education 
and STEM careers appears to be no exception (Eccles, 2007; 2011; Liben & Coyle, 
2014; Stoeger et al., 2013). Methods for improving gender equity in STEM careers 
is debated in current literature, and there is a distinct disparity between males and 
females electing both to major in a STEM college program and then to pursue a STEM 
career thereafter (Hill, Corbett, & Rose, 2010; Miller & Kimmel, 2012; Smith, 2011; 
Smith, 2010; Watt, 2008). However, not all high school females decline in attitude 
toward science, and in some cases, females have shown to maintain or increase 
attitudes (Colvin et al., 2012; Cheung, 2007; Hirsch et al., 2011). For example, in 
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a study of young females, Archer et al. (2013) found that although no significant 
difference was identified in disinterest toward science levels between boys and girls, 
significantly more boys than girls were found to be keenly interested in pursuing 
science. Although girls may not necessarily possess negative attitudes toward science 
at school, female interest in science certainly appears to wane beyond the classroom 
walls (Archer et al., 2013). School-age boys appear to maintain more positive attitudes 
toward science than girls (Brotman & Moore, 2008; Caleon & Subramaniam, 2008), 
and yet the cause for this disparity has largely been shown to be social forces rather 
than simply gender (Ceci, Williams, & Barnett, 2009). Females, for example, may 
view science as incompatible with aspirations for relationship-oriented careers or for 
jobs conducive to family life. These concerns tend to be quite important for many 
young women as they contemplate career choices (Diekman et al., 2010; Eccles, 
2009; Frome et al., 2006; Spearman & Watt, 2013). Males, on the other hand, 
typically prioritize work and family values differently, and this tendency may result 
in a false association between gender disparity in STEM careers and female disfavor 
for STEM careers (Barmby et al., 2008). Whereas many girls imagine themselves 
in careers involving working with people, expressing creativity, and having time 
for family, few young girls believe STEM careers match these descriptors (Archer 
et al., 2013). Young women’s persistence in medical fields such as nursing shows a 
preference for careers which encourage personal relationships and interaction with 
people, opportunities perhaps not always associated with other STEM professions 
(Eccles, 2011; Kimmel et al., 2012). Males report much stronger desire to work with 
‘things’ and conduct investigations while females tend to prioritize social aspects of 
work (Su, Rounds, & Armstrong, 2009). Therefore, while many females may enjoy 
STEM subjects and be open to STEM careers, some may not necessarily pursue 
STEM careers more as a matter of practicality than as an issue of opportunity.

Although there is concern about low numbers of students aspiring to science-
related careers, students typically have a high level of respect for STEM fields 
and vocations (Sjøberg, & Schreiner, 2007). Neither do wavering attitudes toward 
science and science careers appear to correlate to lack of aptitude for science or 
mathematics when accounting for gender (Haworth, Dale, & Plomin, 2008; Smith, 
2011). Among engineering undergraduates, females tend to be more concerned with 
good grades and thus persist to attain high marks, whereas young men persist due 
to self-efficacy beliefs of accomplishing tasks (Concannon & Barrow, 2010). Boys 
may be less afraid of difficult courses and less concerned about grades, causing 
them to perhaps opt for more-challenging courses even at the risk of a reduced 
grade (Kimmel et al., 2012). Although males aspire to STEM professions more 
than females, boys may do so because they view themselves as suitable for STEM 
professions based on gender, not necessarily on achievement or valuation (Koul et 
al., 2011). High school students who have experienced good achievement in math 
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and science are likely to enroll in advanced classes, but so too are students with 
high self-efficacy for math and science regardless of achievement (Eccles, 2009). 
Members of both sexes, while equally capable of achievement in STEM-related 
subjects, differ in desire to pursue those subjects, and thus a gender disparity may 
be due more to matters of motivation rather than ability.

One of the strongest influences in the minds of young people when making 
judgments about STEM careers is a perceived masculine gender association with 
STEM subjects and professions (Diekman, 2010; Hoh, 2009; Spearman & Watt, 
2013). Science, math, and engineering are often viewed by females as masculine 
pursuits and not fitting within perceptions of feminine work (Ayalon & Livneh, 2013; 
Carlone & Johnson, 2007; Goldman & Penner, 2014). Children indicate perceptions 
of math and science as subjects boys enjoy more than girls and often label STEM 
subjects as masculine (Adamuti-Trache & Andres, 2008; Caleon & Subramaniam, 
2008). Students generally report a belief that typical scientists are male, and females 
have reported a hesitancy to identify with scientists due to a view that science does 
not lend itself to interpersonal relationships or to the feminine persona (Buck, Plano-
Clark, Leslie-Pelecky, Lu, & Cerda-Lizarraga, 2008; Sjøberg, & Schreiner, 2007). 
Even highly feminized STEM role models have been viewed as incongruent with 
typical femininity by middle school girls, indicating gender stereotypes in STEM 
fields may be difficult to overcome (Betz & Sekaquaptewa, 2012).

While gender differences in STEM attitude and achievement develop early, these 
differences become much more apparent in post-high school decisions. Students 
develop interests and form attitudes throughout their school experience, and young 
people in middle school and high school are especially in a stage of life in which 
plans and goals are being solidified (Gottfredson, 1981). School experiences in 
STEM subjects have a lasting effect on whether a student will pursue a STEM major 
in college, and high school achievement in STEM subjects can predict interest and 
persistence in a STEM major (Eccles, 2011; Shaw & Barbuti, 2010; Spearman & 
Watt, 2013). For example, achievement in second year Algebra has correlated highly 
with the likelihood of a student pursuing a STEM-related college degree (Ma & 
Johnson, 2008). However, among those choosing a STEM college major, females are 
less likely than males to actually finish a degree in a STEM field (Shaw & Barbuti, 
2010). Even high-achieving females who finish college degrees in STEM areas 
sometimes lose desire to work in these fields early in a career, citing reasons such 
as raising children or dissatisfaction with long work hours (Diekman et al., 2010; 
Ferriman, Lubinski, & Benbow, 2009). Even females with strong aspirations for 
STEM careers in high school, college, and early adulthood are willing to relinquish 
this interest for the sake of achieving traditionally-held goals for women.
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Many factors contribute to females becoming discontented with STEM professions. 
Yet oftentimes, females leave STEM careers, or fail to enter them, due to personal 
choices and preferences rather than lack of opportunity or gender discrimination 
(Ceci & Williams, 2010; Goulden, Frasch, & Mason, 2009). Increasing females’ 
interest in STEM careers at a young age may be achievable, but convincing them 
to stay may be the greater challenge.

STEM Education in Urban Christian Schools

Science education in the public arena differs considerably from science education in 
Protestant Christian schools (Armstrong, 2010; Van Brummelen, 2009). Science in 
Christian education is not merely a “modification of the approach used in non-Christian 
schools…it is rather a radical reorientation of that topic within the philosophical 
framework of Christianity” (Knight, 2006, p. 236). Understanding the fundamental 
difference in philosophy between secular and Christian educational institutions is 
important for interpreting outcomes found in either population. Current research also 
suggests a large percentage of Christian schools are located in urban areas (Scifo, 
2018), and hence, understanding STEM Education in Christian schools specifically 
may also broaden understanding on urban STEM education generally.

In Christian schools, science education builds upon a foundation that is believed 
to be established by a creator God through the world He created (general revelation) 
and His written communication with mankind (special revelation) known more 
formally as the Bible (Horton, 1992; Noebel & Edwards, 2002). Christian educators 
generally believe God established the natural world for man to enjoy, study, and derive 
insight into His character (Horton, 1992). Therefore, Christian science education 
holds that human scientific discoveries are not a final authority but must rather be 
interpreted in light of Biblical principles. Van Brummelen (2002) suggests this 
stance by Christian educators does not entail a wholesale rejection of secular science 
but rather that scientific conclusions must be tempered against a Biblically-based 
worldview of a depraved human nature.

Christian educators, for example, view Darwinian evolution as a theory developed 
within a worldview which seeks to exclude a creator God from reality (Knight, 2006). 
In practice, evolutionary theory has led publishers of secular science textbooks to 
“promote values at odds with those of Christianity” (Van Brummelen, 2002, p. 157). 
The outcome of an evolutionary view of origins is that mankind has the capability 
through science and ingenuity to improve the human race and eradicate social ills 
(Armstrong, 2010; Colson & Pearcey, 2004). Colson and Pearcey (2004) expose the 
irony that whereas secular science education boasts independence from religion, faith 
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placed in science’s potential to cure social problems may be just as strong a religious 
stance as the faith of Christianity. Knight (2006) reinforces this point by suggesting 
that public education produces students who place their “uncritical faith in science 
and mathematics rather than in the Creator of scientific and mathematical reality” (p. 
238). One effect of a secular view of science may be that many Americans believe 
faith in God is not needed to interpret the world, and many have therefore come to 
expect science and religion to be in conflict (Armstrong, 2010). This alleged clash 
between science and religion is certainly a factor to consider when studying science 
education in schools with religious affiliations.

Despite a suspected conflict between science and religion discussed in the literature, 
relatively little current research has specifically evaluated the relationship between 
religion and STEM-career interest. The impact of religion on perceived veracity of 
concepts discussed in science classrooms has been examined (Billingsley, 2013; 
Hanley, Bennett, & Ratcliffe, 2014; Hoven, 2013), and studies relating religious 
views to acceptance or denial of Darwinian evolution are not uncommon (Astley 
& Francis, 2010; Baker, 2014). Recent research has speculated religion may play 
a role in student attitudes toward STEM subjects (Astley & Francis, 2010; Cho, 
2012; Liben & Coyle, 2014), and yet little research examines religion’s influence 
on STEM-career interest. Given the close relationship between attitude and interest, 
the expectation that religion may intersect with career interest, especially in STEM 
education, is certainly reasonable.

Intersectionality Theory has served as a frame of reference for understanding 
how overlapping characteristics—such as gender, location, or political ideology—
may cause various people groups to think (Crenshaw, 1989). Recent studies in 
Intersectionality Theory have analyzed religion as a potential challenge to success 
in areas such as careers and politics (Arifeen & Gatrell, 2013; Fitzgerald & Glass, 
2014; Haq, 2013; Wadsworth, 2011), and hence, Intersectionality Theory may 
provide clarity on any connection between religion-based education, gender, and 
urban settings within STEM education.

SOLUTIONS AND RECOMMENDATIONS

Children of various ages can be expected to respond differently to questions of career 
interest and goals as they cognitively balance desires with self-concept (Gottfredson, 
1981). Whether students benefit more from interventions aimed at increasing 
positive attitudes toward STEM subjects and careers in elementary, middle, or 
high school has been a matter of debate. The National Science Board (NSB, 2010) 
has recommended greater emphasis especially on teacher training and professional 
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development for elementary teachers with the goal of increasing STEM awareness 
and interest among students. Both the NSB (2010) and the National Research Council 
(2011) have argued specifically that STEM-related careers should be emphasized 
during the elementary and middle school years to increase the future candidate 
pool of STEM professionals. As with any discipline, thoroughly developing talent 
and ability in STEM subjects takes years, and therefore, channeling the curiosity of 
children toward STEM topics at an early age is vital (Capobianco et al., 2011; Colvin 
et al., 2012; Keeley, 2009; Pratt, 2007; Turner & Ireson, 2010). A high number of 
STEM professionals indicate their interest and talent for science-related jobs began 
in elementary school (Benbow, 2012; Maltese & Tai, 2010). Therefore, identifying 
young students with an affinity for STEM subjects and careers and then supporting 
interests with research-based interventions may be a practical way to increase the 
number of STEM professionals in the workforce in the future.

Natural curiosity is strong during early childhood, making this stage an ideal 
time to build a strong foundation for the relevance of STEM subjects and increase 
understanding of STEM careers. Although still viewing science as useful, students in 
late middle school and high school often report their desire to study science or pursue 
science-related careers has decreased significantly (Barmby et al., 2008; George, 
2006). Secondary school students have already formed strong opinions about STEM 
subjects and careers, and therefore, effort may be better spent on interventions with 
younger students who are more fluid in their cognition (Johnson et al., 2013; Turner 
& Ireson, 2010). The school years between elementary and high school are a period 
in which attitudes toward science decline, and unfortunately, middle school students 
especially often eliminate STEM careers as options before they even know much 
about them (Lindner et al., 2012). Perhaps more can and should be done to present 
younger students with accurate views of real-life STEM professionals, breaking 
through false perceptions of scientists as predominantly aging, white-haired men 
working in a laboratory. The more that is done to impress students with the wide 
variety of enjoyable STEM-careers options, the greater the potential for young people 
to formulate positive visions of where STEM interest can lead.

Students in late-elementary and middle school are refining ideas about career goals 
and aspirations. Yet while young people are making life-long decisions about jobs 
and occupations, few actually have quality, personal experience with professionals 
in specific occupations, especially with those in STEM-related careers (Bardick et 
al., 2008; Chen & Cowie, 2014; Ware & Stein, 2013). This lack of exposure may 
cause students, especially females, to be disinterested in or unaware of STEM careers 
(Colvin, Lyden, & León de la Barra, 2012; Diekman, et al., 2010). Providing young 
students with practical experiences with professionals in certain careers may serve to 
strengthen interest in those careers and enable students to have more positive attitudes 
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toward entering those professions. While there are calls for educational interventions 
to increase STEM-career interest, further research is needed to identify practical 
techniques for promoting this awareness (DiDonato, Johnson, & Reisslein, 2014; 
Iskander & Kapila, 2011). Educators would be wise to offer more research-based 
interventions during the elementary and middle school years to increase student 
interest in STEM-careers (Rivera & Schaefer, 2009). While many teachers may 
support an increased STEM focus, there is a need to provide curriculum materials 
that are easy to implement and not time-consuming (DiDonato et al., 2014; Stoeger, 
Duan, Schirner, Greindl, & Ziegler, 2013; Tseng, Chang, Lou, & Chen, 2013).

One such type of intervention has involved the use of videos of scientists to educate 
students on various STEM career options and to strengthen STEM attitude. Both 
long-term interventions using podcast interviews with STEM professionals (Wyss et 
al., 2012) and short-term interventions using multimedia presentations (Johnson et al., 
2013) have been shown to increase students’ interest in STEM careers. A qualitative 
study by Chen and Cowie (2013) used short video clips of scientists describing 
their work and responsibilities and then conducted interviews with a range of K-12 
students. Student responses to the intervention were positive yet only anecdotal in 
nature. Ware and Stein (2013) examined the impact of video vignettes of scientists 
on high school students, seeking to differentiate between scientists as role models 
and scientists as mentors. The study provided recommendations for implementing 
videos in STEM classrooms, but little evaluation of STEM professionals’ influence 
on attitude or interest was made.

Wyss et al. (2012) created videos of STEM professionals which were then shown 
to middle school students over a period of 8 weeks. The study revealed a statistically 
significant increase in STEM career interest among participants within the first 4 
weeks, and yet the effect size was very small. Applying Intersectionality Theory, 
Michael and Alsup (2016) extended the work of Wyss et al. (2012) by creating a 
STEM-professionals interview video shown to middle school students enrolled 
in conservative, Protestant Christian schools. Michael and Alsup (2016) found a 
significant difference in attitudes toward both engineering and technology between 
male and female students, females having less favorable views of both. Future studies 
like these, implementing practical interventions before younger students, may be 
the key to solidifying STEM-career interest in the minds of children.

Current literature calls for interventions to address the loss of interest among 
students for STEM-subjects and careers, and there is much work to be done to grow 
the body of research related to these issues. Interventions that harness the curiosity 
in elementary years and bolster that openness during middle school may help reduce 
the rapid decline in STEM attitudes and career interests taking place before high 
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school. Addressing the related constructs in light of Gottfredson’s (1981) Theory 
of Circumscription and Compromise will increase understanding of the best time 
to focus attention on supporting career interest and knowing whether males and 
females can be expected to differ on expected outcomes. Gender Schema Theory 
and Intersectionality Theory provide a framework in which to consider the factors 
of urban location, gender, and religiously-based education simultaneously.

FUTURE RESEARCH DIRECTIONS

Students in elementary and middle school are refining ideas about career goals 
and aspirations (DeWitt et al., 2011; Lindner, et al., 2012; Wyss, et al., 2012). 
However, young people often lack experiential knowledge of potential career paths, 
especially those in the STEM arena (Bardick et al., 2008). Females may especially 
be disinterested in or unaware of STEM careers, keeping them from pursuing 
occupations for which they may actually possess potential (Diekman et al., 2010). 
Yet while the gender gap in STEM areas is fairly well-established, future research 
would do well to frame a better understanding of females in other unique learning 
environments. Religious and parochial school settings, private non-religious school 
settings, and urban and rural settings offer many opportunities to examine the effects 
of overlapping characteristics on the learning of young people. Research in these 
environments may prove beneficial and yet are underrepresented in the current 
literature base. Questions linger about the best age in which to introduce children 
to STEM careers, the influence of one defining characteristic (i.e. gender, setting, 
religion) over another, and the ability of curriculum design to influence STEM-
career pursuits. Future research in these areas is warranted.

CONCLUSION

Young children often express interest in STEM career fields because of familiarity 
with those in the profession, and yet their knowledge of what a STEM career path 
actually entails is limited (Colvin, Lyden & Leon de la Barra, 2012; Johnson, Ozogul, 
DiDonato, & Reisslein, 2013; Karatas, Micklos, & Bodner, 2011; Ware & Stein, 
2013). Attitudes toward STEM subjects and careers have been shown to decline 
during the late elementary and middle school years (Bennett & Hogarth, 2009; 
Boe, Henriksen, Lyons, & Schreiner, 2011), and yet interest in school subjects is 
closely tied to attitude toward those subjects and careers (Reid, 2011). By helping 
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young students be more aware of STEM careers through unique interventions, more 
students may feel compelled to pursue STEM degrees and careers themselves. 
Several recommendations for classroom practice can be made relevant to this 
chapter’s discussion. Practical experiences that expose young students to individuals 
in certain career paths have the potential to increase interest in those careers or at 
a minimum encourage positive attitudes toward those professions (Barmby et al., 
2008; Hoh, 2009; Michael & Alsup, 2016; Wyss, 2012). Curriculum planning to 
include activities which portray STEM professionals as “real people” will promote 
a better understanding and perhaps greater desirability for STEM careers among 
K-12 students. Interventions such as in-person or virtual classroom visits by STEM 
professionals as well as student field trips to STEM-work environments may also 
bolster the perception that STEM careers very rarely involve sterile laboratories. 
By painting a realistic and exciting STEM-career picture in the minds of all K-12 
students, the STEM landscape, especially in urban environments, might be improved 
in the years to come.
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KEY TERMS AND DEFINITIONS

Attitude: Attitude toward STEM subjects describes a participant’s favor or 
disfavor of science, technology, engineering, or mathematics as an academic pursuit.

Conservative Protestants: Individuals comprising a religious subgroup believing 
the Bible to be the ultimate source for truth claims about life and holding a literalist 
viewpoint of the origins of life as found in the book of Genesis.

Interest: The combination of emotional attachment and personal valuation of a 
task resulting in a desire for various levels of enjoyment.

STEM Career Interest: A participant’s desire to pursue a career in a STEM 
field due to a perception of potential enjoyment.

STEM Professional: An individual who works in a science, engineering, 
technology or mathematical field and who holds a minimum of a Bachelor’s degree 
in their professional field.


