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Differences Between the Sexes Among Protestant 
Christian Middle School Students and their Attitudes 
Toward Science, Technology, Engineering and Math (STEM) 
Kurt Y. Michael and Philip R. Alsup 

School of Education, Liberty University, Lynchburg, Virginia, USA  

ABSTRACT 
Research focusing on science, technology, engineering, and 
math (STEM) education among conservative Protestant Christian 
school students is scarce. Crenshaw’s intersectionality theory is 
examined as it pertains to religion as a group identifier. The 
STEM Semantic Survey was completed by 157 middle school 
students attending six different private Christian schools in 
Michigan. A MANOVA analysis found a significant difference 
between male and female students. Post hoc analysis revealed 
that females had less favorable views of engineering and 
technology than did their male counterparts. The researchers 
concluded that attitudes toward STEM among Protestant 
students are similar to those found in secular schools.   

Introduction 

Those charged with reviewing the status of science, technology, engineering 
and math (STEM)education in the United States call for increases in encour-
aging secondary students to pursue college degrees and careers in STEM fields 
(National Research Council, 2010; National Science Foundation, National Sci-
ence Board, 2014). While opportunities for employment in STEM fields appear 
to be growing, there is concern that fewer young adults are interested in 
STEM-related careers. For example, in 2009, more bachelor’s degrees in 
America were awarded in business than in STEM combined, and the U.S. 
Department of Education shows that as many as 65%� of college students 
who begin a STEM major do not finish within 6 years (National Center for 
Education Statistics, 2008). The National Research Council (2011) proposes 
that more effort be directed toward developing interests in STEM subjects 
among elementary and middle school students with the overall goal of encour-
aging the pursuit of STEM-career paths. The National Academy of Sciences 
(2011) recommends bolstering confidence and interest for STEM careers in 
younger students and developing interventions for encouraging children, 
especially female students, to enter the STEM arena. These initiatives are based 
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on reports that the number of women entering STEM professions is alarmingly 
stagnant. For example, the National Science Foundation, National Science 
Board (2014) reports that the percentage of women in the workforce employed 
in the science and engineering sectors has risen only approximately 5%�since 
1993. As the fervency to increase the United States’ STEM footprint intensifies, 
so too has the desire among researchers to strengthen students’ positive 
attitudes toward STEM subjects and careers. 

While many professions in America may not require STEM-specific 
degrees, there are few sectors of the labor market that do not hinge on a work-
ing knowledge of STEM-related principles (Capobianco, Diefes-Dux, Mena, & 
Weller, 2011; Lacey & Wright, 2009). Basic literacy and technical understand-
ing of STEM concepts are necessary for individuals to distinguish themselves 
and advance economically and professionally. The trickle-down effect of scien-
tific research and creativity impacts the manufacturing, sales, communications, 
and transportation industries that deal with the logistics of invention and 
creativity (National Science Foundation, National Science Board, 2014). 
Young Americans have the opportunity to impact society on several levels 
if their attitudes and interests toward STEM subjects and careers remain 
positive. 

The National Academy of Sciences (2011) believes that the nation’s capa-
bility to grow economically depends on its citizens’ abilities to innovate and 
think critically about scientific issues and contribute to ever-advancing 
technologies. The objective of increasing interest in STEM subjects is not 
merely to create more scientists but to strengthen the informed, rational 
thinking processes of all students (Wissehr, Concannon, & Barrow, 2011). If 
students’ attitudes toward STEM subjects remain positive, young people are 
more likely to recognize the importance of these fields to all occupations. 

Significance for this study lies in the fact that little empirical research in the 
arena of Protestant Christian education related to STEM education has taken 
place, yet more is desired (Bailey, 2012; Ceglie, 2012; Earwood & Suiter, 2012; 
Reiss, 2013; Wang & Degol, 2013). Evans and Feng (2013) describe conserva-
tive Protestants as a religious subgroup believing the Bible to be the ultimate 
source for truth claims and holding a literalist viewpoint of the origins of life 
as found in the book of Genesis. Conservative Protestants comprise more than 
26%�of the American population (Pew Forum on Religion and Public Life, 
2008) and therefore hold significant sway in national politics and issues. 
Conservative Protestants have expressed skepticism of science and wariness 
toward scientists in general (Coyne, 2012; Gauchat, 2012), leading researchers 
to speculate that Conservative Protestants may be a “reservoir of skepticism” 
toward popular science (Evans & Feng, 2013, p. 597). If these dispositions 
about science are true of students enrolled in conservative, Protestant Chris-
tian schools, then research in STEM education could be enhanced through 
an understanding of this demographic and their attitudes, especially between 
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male and female students. Even though current educational research calls for 
examining barriers to entering STEM fields beyond sex differences (Cherney & 
Campbell, 2011; Ko, Kachchaf, Ong, & Hodari, 2013; Warner & Shields, 2013), 
this study is unique in that it brings into play the biological sex of the partici-
pant as well as his or her religion. A better understanding of whether male and 
female students of faith are at greater risk for low STEM-subject attitude 
responds to the call for increased research on this topic (Astley & Francis, 
2010; Cho, 2012; Michael, 2015). In short, this study intended to extend the 
research base in STEM education by determining whether a gap in STEM- 
subject attitude exists between male and female middle school students 
enrolled in conservative Protestant Christian schools. 

Literature review 

Theoretical framework 

Bem’s (1981) gender schema theory provides insight into the role of gender in 
educational studies. Gender schema theory supposes that children develop 
mental and emotional constructs about personal goals based on society’s trans-
mission of ideas about genders. The process of sex typing causes occupations to 
be viewed as either masculine or feminine, resulting in notions of gender- 
appropriate careers and pursuits by adolescent children (Bem, 1981). Current 
literature appears to be unified in its identification of a wide disparity between 
the sexes in STEM attitudes and interests across the globe (Archer et al., 2013; 
Buse, Bilimoria, & Perelli, 2013; Diekman, Brown, Johnston, & Clark, 2010; 
Else-Quest, Hyde, & Linn, 2010; Goldman & Penner, 2014; Pearson & Miller, 
2012; Rosser & Taylor, 2009). 

A growing number of studies are focusing on gender identity models to 
explain their findings (Bruning, Bystydzienski, & Eisenhart, 2012; Hanson, 
2013; Kessels, Heyder, Latsch, & Hannover, 2014; Ko et al., 2013). Likewise, 
the present research employs Crenshaw’s (1989, 1991) intersectionality theory 
as an element of the theoretical framework. Intersectionality theory has 
evolved into a basis for understanding how overlapping characteristics—such 
as sex, race, or political ideology—may cause groups to feel marginalized. 
Recent studies in intersectionality theory have also 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). 
Given this study’s population—middle school students in conservative Prot-
estant Christian schools—intersectionality theory may aid in understanding 
the overlap of religion and sex differences in STEM education. Understanding 
more about male and female differences in attitudes toward STEM subjects 
and the factors that contribute to or detract from better diversity in STEM 
fields may be of value to educators, policy makers, and parents. 
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STEM education in Christian schools 

Science education in the public arena differs considerably from science edu-
cation in Protestant Christian schools (Armstrong, 2010; Van Brummelen, 
2009). Knight (2006) articulates that 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 frame-
work of Christianity” (p. 236). Understanding the fundamental differences 
in philosophies between secular and Christian educational institutions is 
important for interpreting outcomes found in either population. 

Authentic Christian education in science builds upon a foundation of truth 
established through general revelation by a Creator and special revelation 
through God’s written communication with mankind (Horton, 1992; Noebel 
& Edwards, 2002). Christian educators believe God established the natural 
world for man to enjoy, study, and derive insight into His character (Horton, 
1992). Therefore, Christian education in science holds that discoveries made 
by man are not a final authority but must rather be interpreted in light of 
Biblical principles. Van Brummelen (2002) suggests that this stance by Chris-
tian educators does not entail a blanket rejection of modern science but rather 
that scientific conclusions must be tempered against a Biblical understanding 
of the fallen human nature. 

Christian educators view Darwinian evolution as one such example of a 
theory developed by individuals whose worldview sought to exclude an 
almighty Creator from reality (Knight, 2006). In practice, this 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 a 
faulty view of origins is the belief that mankind has the capability through 
science and ingenuity to perfect the human race and eradicate society’s ills 
(Armstrong, 2010; Colson & Pearcey, 2004). Colson and Pearcey (2004) 
expose the irony that whereas secular science education boasts independence 
from religion, the faith 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). Armstrong 
(2010) points out that Americans have come to believe that God is not needed 
in order to interpret the world and have therefore come to expect science and 
religion to be in conflict. This alleged clash between science and religion 
is certainly a factor to consider when studying education in schools with 
religious affiliations. 

Despite the conflict between science and religion discussed in literature, 
relatively little current research has specifically evaluated the relationship 
between religion and STEM-subject attitude. Research has examined the 
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impact of religion on student beliefs about the veracity of concepts discussed 
in typical science classrooms (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 that religion may play a role 
in student attitudes toward the STEM subjects (Astley & Francis, 2010; 
Cho, 2012; Liben & Coyle, 2014), and yet empirical research in this specific 
area is lacking. 

Attitude and interest in STEM 

Efforts in education to increase positive attitudes toward STEM subjects have 
strengthened in recent decades and are now often included in state, federal, 
and private-interest curriculum standards (Institute for the Promotion of 
Teaching Science and Technology [IPST], 2008). 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. Oskamp and Schultz (2005) describe attitude 
as the tendency for a person to respond positively or negatively toward a 
certain target based upon prior thought and experience. Essentially, a person 
responds to ideas, concepts, and school subjects with conditioned thought 
patterns based on internalized opinions. Similarly, 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. Reid (2011) reports that one of the most-cited 
and generally 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 that perhaps the 
most important aspect of this definition is the presence of a judgment on the 
part of the individual. Koballa and Glynn (2007) suggest that attitudes affect 
motivation, passion for learning, and commitment to life goals and therefore 
have tremendous long-term impact. Exactly where the respondent’s attitude 
or internal perception of a target rests on the continuum between favor and 
disfavor is the concept of attitude that researchers attempt to quantify. 

Fostering positive attitudes toward academic subjects can certainly increase 
enjoyment for school subjects and thereby increase achievement in those stu-
dies. Positive attitudes toward school subjects have been shown to be associa-
ted with strong motivation to do well in school, and researchers have argued 
for interventions and reforms to help teachers increase student motivation 
(Koballa & Glynn, 2007; Koul, Lerdpornkulrat, & Chantara, 2011). Student 
attitudes toward school subjects can be influenced by many factors related 
to environment, subject matter, and personal feelings of ability (Osborne, 
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Simon, & Collins, 2003; Tuan, Chin, & Shieh, 2005). A student’s sex and grade 
level have been shown to produce varying results when attitude toward 
school, school subjects, and career interests are examined (Barmby, Kind, & 
Jones, 2008; George, 2006). Research instruments have been developed to 
examine attitudes toward school and school subjects, yet researchers tend 
to agree that attitude is a multi-faceted issue that is difficult to quantify 
(Najafi, Ebrahimitabass, Dehghani, & Rezaei, 2012; Reid, 2011; Suri & 
Sharma, 2013). 

To further complicate the issue, attitude and interest, while often used 
synonymously in everyday language, are often differentiated in the literature. 
Eagly and Chaiken (2005) separate interest from attitude by describing 
interest as a willingness to take action based on an internalized attitude. 
Future actions cannot be guaranteed, and yet willingness of the individual 
to pursue certain 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 & Albarracín, 
2006; Oskamp & Schultz, 2005). It follows that if positive attitudes toward 
STEM subjects can be nurtured, higher interest in pursuing education in those 
subjects and more openness to careers in related fields might be expected 
(Johnson, Ozogul, DiDonato, & Reisslein, 2013; Kerr et al., 2012). 

A student’s willingness to revisit and find meaning in school subjects, 
specifically STEM disciplines, and his or her interest in pursuing a career in 
a STEM field may hinge on whether positive and authentic experiences were 
provided by educators (Karatas, Micklos, & Bodner, 2011; Kessels et al., 2014; 
Renninger, 2009). Interest—as an extension of attitude—has been viewed as a 
leading factor of motivation to perform well in school and take on challenging 
tasks even more so than one’s personal beliefs of intelligence or competence 
for the learning material (Inoue, 2007). Students who are motivated by inter-
est are likely to persist in their study of that topic perhaps to a greater degree 
than those with stronger ability (Diekman et al., 2010; Kerr et al., 2012; 
Ormrod, 2006). Students who establish strong interest in STEM subjects 
during middle school and high school are also more likely to pursue a 
STEM-related college degree (Eccles, 2011; Morgan, Gelbgiser, & Weeden, 
2013). When viewed in the context of long-term possibilities, efforts spent 
on increasing attitude and interest for STEM subjects may be a worthwhile 
investment (Dionne et al., 2011). 

Attitude and interest in STEM between the sexes 

There are few studies in educational literature in which sex is not viewed as a 
key factor, and research in STEM education certainly follows this trend 
(Eccles, 2007, 2011; Liben & Coyle, 2014; Stoeger, Duan, Schirner, Greindl, 
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& Ziegler, 2013). Students enter school with different aspirations and ideas 
about how education can assist them in meeting life goals. A child’s 
family, social circle, and awareness of culture all affect his or her projections 
regarding work and education, but few factors seem to be of equal or greater 
influence than the child’s sex (Archer et al., 2013; Ayalon & Livneh, 2013; 
Eccles, 2011; Else-Quest et al., 2010; Kanny, Sax, & Riggers-Piehl, 2014; 
Koch, 2007). 

Several studies have revealed that school-age boys maintain more positive 
attitudes toward science than girls (Brotman & Moore, 2008; Caleon & 
Subramaniam, 2008), and yet the cause for this disparity has largely been 
viewed to be due to social reasons rather than merely the sex of the student 
(Ceci, Williams, & Barnett, 2009). Girls and women, for example, may view 
science as incompatible with aspirations for relationship-oriented careers or 
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, Alfeld, Eccles, & Barber, 2006; Spearman & Watt, 
2013). Boys and men, in contrast, do not typically prioritize the same values, 
and this tendency may result in falsely associating the imbalance between 
sexes in STEM-career fields with female dislike for STEM subjects (Barmby 
et al., 2008). 

Attitudes toward STEM subjects have been found to decrease rapidly dur-
ing high school (Lindner, Rayfield, Briers, & Johnson, 2012). Yet some studies 
have shown that not all female high school students decline in attitudes 
toward science (Cheung, 2007; Colvin, Lyden, & León de la Barra, 2012; 
Hirsch, Berliner-Heyman, Cano, Kimmel, & Carpinelli, 2011). For example, 
Archer et al. (2013) found that although no significant difference was found 
between boys’ and girls’ disinterest toward science, significantly more boys 
than girls were interested in actively pursuing science as a career. The study 
concluded that although girls may not necessarily have negative attitudes 
toward science at school, female interest in science certainly wanes beyond 
the classroom walls. 

Research suggests that females are less interested in STEM subjects and 
careers overall than males (Buse et al., 2013; National Science Foundation, 
National Science Board, 2014; Pearson & Miller, 2012; Rosser & Taylor, 
2009) and especially so for engineering and technology (Archer et al., 2013; 
Carlone & Johnson, 2007; Ferriman, Lubinski, & Benbow, 2009; Liben & 
Coyle, 2014). Science, math, and engineering are often viewed by females as 
masculine pursuits and not fitting within their perception of feminine work 
(Ayalon & Livneh, 2013; Carlone & Johnson, 2007; Goldman & Penner, 
2014). Children have indicated their perceptions of math and science being 
subjects boys enjoy more than girls and therefore often label STEM subjects 
as masculine (Adamuti-Trache & Andres, 2008; Caleon & Subramaniam, 
2008). Students generally report their belief that scientists are typically male, 
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and females have reported a hesitancy to identify with scientists due to their 
view that science does not lend itself to interpersonal relationships or the 
female persona (Buck et al., 2008; Sjøberg & Schreiner, 2007). Betz and 
Sekaquaptewa (2012) recently found that even highly feminized STEM role 
models were viewed as incongruent with typical femininity by female middle 
school students, and this finding indicates sex stereotypes in STEM fields may 
be difficult to overcome. 

Summary 

Research in science education documents a long-running conflict between reli-
gion 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, 
2014; Billingsley, Taber, Riga, & Newdick, 2013; Evans & Feng, 2013). Specifi-
cally, conservative Protestants have been outspoken in their disagreements 
with modern scientific claims on issues such as evolution, climate change, 
and cloning (Coyne, 2012; Evans & Feng, 2013; Hmielowski, Feldman, Myers, 
Leiserowitz, & Maibach, 2013). This tension has resulted in authors concluding 
that religion is increasingly an unwelcome intrusion into authentic science 
education (Taber, 2013). However, despite these tensions, relatively little 
empirical research exists on the relationship between conservative Protestants 
and popular science (Bailey, 2012; Ceglie, 2013; Evans & Feng, 2013). There 
are multiple calls for further STEM-education research in religious schools 
(Billingsley, 2013; Ceglie, 2012; Taber, 2013; Wang & Degol, 2013) as well as 
calls for research specifically in Christian education (Bailey, 2012; Earwood 
& Suiter, 2012; Reiss, 2013; Stitzlein, 2008; Van Brummelen & Koole, 2012). 
Furthermore, sex may play an important role in students’ attitudes toward 
STEM-related subjects as females tend to have a less favorable attitude towards 
science than males (Brotman & Moore, 2008; Caleon & Subramaniam, 2008; 
Diekman et al., 2010; Eccles, 2009; Frome et al., 2006; Spearman & Watt, 
2013). Therefore, the purpose of this study was to determine whether a sig-
nificant difference in STEM-subject attitude—measured on five dependent 
variables (science, technology, engineering, math, and STEM career interest)— 
existed between males and females in a Protestant Christian middle school 
setting. 

Method 

Participants 

A causal comparative design was used in this study. The independent variable 
was the sex of the students, and the dependent variable of attitude toward 
STEM subjects was measured with the STEM Semantics Survey. A convenience 
sample was used for this study. Participants were drawn from six Christian 
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middle schools located in southeast Michigan. The study took place at the 
beginning of the fall semester of the 2014/2015 school year. Participating 
schools served students from mostly middle-to-upper income homes. Each 
school was affiliated with both a statewide association of Christian schools 
and the American Association of Christian Schools, recognized by the U.S. 
Department of Education as a conservative Christian educational organization 
(NCES, 2008). 

The schools offered both life science for seventh grade classes and earth 
science for eighth grade classes. The individual science class sizes ranged from 
eight to 24 students. The total number of potential participants was 177, and a 
final sample size of 157 students was obtained. The sample included 79 males 
and 78 females with an average age of 12.5 years. There were 80 seventh grade 
students and 77 eighth grade students. Racial make-up of the sample was 85%�

white, 5%�Black, 3%�Hispanic, 3%�Asian, and 4%�other. 

Instrument for data collection 

The STEM Semantics Survey, developed by Tyler-Wood, Knezek, and 
Christensen (2010), was used in this study. The instrument was administered 
as a paper and pencil survey and proctored by the classroom science teachers. 
The authors of the instrument recommend this tool for both longitudinal 
studies as well as “snapshot analyses across groups” (Tyler-Wood et al., 
2010, p. 360). The survey instrument used a semantic differential scale geared 
toward upper elementary and middle-school students (Tyler-Wood et al., 
2010). The instrument presents the participant with a statement such as 
“To me, Science is … Math is … Engineering is … Technology is … Acareer 
in STEM is … ” and then allows the participant to differentiate between two 
opposite adjectives on a scale of 1 to 7. There is a set of five adjective pairings 
for each subject of science, technology, engineering, and math, and careers in 
STEM. The adjectives consist of opposites, such as interesting/boring and 
exciting/unexciting. 

The content validity for the STEM Semantics Survey was evaluated by a 
research team at the University of North Texas (Tyler-Wood et al., 2010). 
Tyler-Wood et al. (2010) reported internal consistency reliabilities of the five 
constructs ranging from Cronbach’s alpha of .84 to .93. In a more recent study 
of elementary students and undergraduate teacher-education majors, Knezek 
et al. (2012) found Cronbach’s alpha scores for the STEM Semantics Survey in 
the technology construct of .72 and in the remaining four constructs ranging 
from .86 to .94. 

For this study, the researchers analyzed male and female Protestant 
Christian middle school student attitude toward STEM and career interest. 
The instrument yielded good reliability with Cronbach’s alpha scores of 
science (a ¼ .89), technology (a ¼ .85), engineering (a ¼ .90), math (a ¼ .92) 
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and STEM career interest (a ¼ .92). In summary, the STEM Semantics Survey 
has sufficient internal consistency reliability and evidence of content and 
construct validity to warrant its further use in assessing attitudes toward 
STEM subjects and interest in STEM careers. 

Procedure 

After obtaining Institutional Review Board approval, the researchers con-
tacted the principals of each school in the southeastern region of the state 
of Michigan. These schools were affiliated with the Michigan Association of 
Christian Schools and one of the researchers had professional familiarity with 
the principals through that association. The researchers explained the study 
and solicited each school’s participation. The researchers established contact 
with the schools’ science teacher(s) via email and telephone and explained 
the study’s purpose. The researchers then distributed parent consent and 
student assent forms to each science teacher along with the STEM Semantics 
Survey. Upon collection of the permission forms, the science teachers then 
administered the instrument as a paper and pencil survey in science classes. 
The researchers instructed the teachers to secure completed documents in a 
locked location until retrieved by the researchers. A MANOVA was con-
ducted on the overall survey scores and each corresponding subscale of the 
instrument using SPSS statistical software. 

Results 

Scores for the four STEM subjects and the one career interest sub-scale had 
the potential to range from a low score of 5, indicating a poor attitude, to a 
high score of 35, indicating a good attitude. The means and standard devia-
tions for the STEM-subject attitude scores and the career interest score are 
provided in Table 1. 

Multivariate analysis of variance 

Survey results for the STEM-subject attitude scales and the career interest scale 
were used as the dependent variables. A one-way MANOVA was conducted to 

Table 1. Individual STEM-subject attitude scores.  
Males Females 

Sub-scales M SD M SD  
Science  25.76  6.17  24.12  6.14 
Technology  30.27  5.18  27.37  5.16 
Engineering  27.52  6.62  22.42  6.56 
Math  20.99  8.41  18.82  8.19 
Career  24.53  7.48  22.45  7.36   
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determine whether significant differences existed between sexes on any of the 
STEM subject scales and the career interest scale. Significant differences 
were found between sexes on the dependent variables, Wilks’s Λ ¼ .843, 
F(5, 151) ¼ 5.61, p < .001, partial g2 ¼ .157. 

Analyses of variances (ANOVA) were conducted on the dependent 
variables as follow-up tests to the MANOVA. The science and math attitude 
scores and STEM career interest scores showed no significant differences 
between sexes. However, an ANOVA for engineering attitude scores showed 
a significant difference between males (M ¼ 27.52, SD ¼ 6.62) and females 
(M ¼ 22.42, SD ¼ 6.56), where F(1, 155) ¼ 23.45, p < .001, partial g2 ¼ .131. 
The ANOVA for technology attitude scores showed a significant difference 
between males (M ¼ 30.27, SD ¼ 5.18) and females (M ¼ 27.37, SD ¼ 5.16), 
where F(1,155) ¼ 12.31, p < .001, partial g2 ¼ .074. These results indicated 
the differences in means for males in engineering and technology attitude 
scores were significantly different than those of females. 

Discussion and conclusion 

Discussion 

The purpose of this study was to determine whether a significant difference 
in STEM-subject attitude existed between male and female students in a 
Protestant Christian middle school setting on five dependent variables (i.e., 
science, technology, engineering, math, and STEM career interest). Research 
suggests that students in middle school are refining ideas about career goals 
and aspirations and that these ideas are strongly influenced by attitudes 
developed toward school subjects (Dewitt et al., 2011; Lindner et al., 2012; 
Wyss, Heulskamp, & Seibert, 2012). Several studies show sex to be a strong 
predictor of STEM attitude and interest (Diekman et al., 2010; Hill, Corbett, 
& St. Rose, 2010; Miller & Kimmel, 2012; Smith, 2010; 2011; Watt, 2008). How-
ever, other studies have shown little difference between sexes when comparing 
attitudes and interests in STEM subjects (Else-Quest et al., 2010; Goldman & 
Penner, 2014; Stoeger et al., 2013). To examine sex differences in STEM subject 
attitude among students enrolled in conservative Protestant Christian schools, 
an analysis was conducted on survey scores of attitudes toward the STEM 
subjects and interest toward STEM careers. Statistical analysis revealed signifi-
cantly higher STEM subject attitudes for males in engineering and technology. 
This finding supports existing research in sex differences for STEM subjects 
overall and specifically extends the research base in the area of conservative 
Protestant Christian education. This finding also supports research that 
focuses on sex differences in the often-overlooked subjects of engineering 
and technology, as science and math tend to draw more research attention 
(Spearman & Watt, 2013). Females are underrepresented in engineering and 
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technology vocations (Liben & Coyle, 2014), and the findings in this study 
support those previous research conclusions with the additional consideration 
of a student’s religious beliefs. 

The above findings inform both gender schema theory (Bem, 1981) and 
intersectionality theory (Crenshaw, 1989, 1991) as the study considered the 
overlap of STEM attitudes, sex, and conservative Protestantism. This study 
answers the call for more research at this crossroads (Bruning et al., 2012; 
Henward & MacGillivray, 2012; Ko et al., 2013; Neitz, 2013; Trauth, Cain, 
Joshi, Kvasny, & Booth, 2012; Whitehead, 2013), and suggests that females 
in Conservative Protestant settings possess a less-positive attitude toward 
engineering and technology than males. Research has suggested that Con-
servative Protestants are overly skeptical of STEM pursuits due to their belief 
system (Billingsley et al., 2013; Fitzgerald & Glass, 2014; Mooney, 2012; Taber, 
2013). While the finding of a difference between the sexes in this population 
may not necessarily support this suggested religion-bias, the fact that females 
in a conservative Protestant setting held a lower valuation of STEM subjects 
than males does support the literature suggesting a disparity between the sexes 
for engineering and technology in the context of religion (Astley & Francis, 
2010; Cho, 2012; Liben & Coyle, 2014). 

Conclusion 

Disparity between males and females in STEM education has been widely 
researched, and while a variety of findings exist, females have generally shown 
less interest in STEM than males. In this study, middle school females in a 
Christian school setting showed lower attitudes toward engineering and tech-
nology than did males, yet indicated no difference in attitudes toward science 
or math. This result contributes to a more specific focus in STEM education 
on the apparent divide between science/math and engineering/technology. 
For example, in a study among middle school students, Ing, Aschbacher, 
and Tsai (2014) found that females were more than twice as likely to show 
interest in a career involving science than a career in engineering while the 
near opposite was true of males. Similarly, Griffin, Brandt, Bickel, Schnittka, 
and Schnittka (2015) exposed the imbalance of perceived belongingness 
specifically in the subject of engineering by middle school males over females. 
The apparent segregation of engineering and technology has been identified 
to the extent that 26 states have now developed initiatives specifically designed 
to strengthen understanding of engineering and technology with the goal 
of decreasing the marginalization of these fields from science and math 
(Capobianco, Ji, & French, 2015). Perhaps students view engineering and 
technology differently as a school subject than they do science and math, 
and this perception may cause conflicting results when students are surveyed 
about STEM attitudes. 
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Extant research in the areas of STEM self-esteem and identity may also help 
to explain why females are not as inclined toward engineering and technology 
as they are toward science and math. In the realm of self-esteem, females have 
long been known to gravitate toward learning that appeals to their sense of 
relationships, socialization, and philanthropy (Jacobs, Kuriloff, Andrus, & 
Cox, 2014; Kaplan & Flum, 2012). However, females also prefer school sub-
jects in which they can obtain mastery academically versus hands-on subjects 
(Morin, Maïano, Marsh, Nagengast, & Janosz, 2013). Essentially, females may 
have higher self-esteem toward subjects that lend themselves to traditional 
book learning than those requiring understanding of dynamic processes 
and abstraction, such as engineering and technology. Males, in contrast, are 
more prone to enjoy hands-on, project-based learning in which building 
things and experimenting with components appeals to the masculine nature 
(Damour, 2009; Griffin et al., 2015; Wigfield & Wagner, 2013). 

A second research area that provides context for the findings of this study is 
student identity, specifically engineering identity. Younger students often 
have limited clarity in understanding engineering and technology, causing 
researchers to call for a greater emphasis in helping students make a more 
concrete connection between science/math and engineering/technology 
(Donna, 2012). Basically, there is a concern that students may not adequately 
understand engineering/technology because these are not traditional school 
subjects. Engineering and technology are more often identified as professions 
rather than subjects, causing females especially to be less drawn to these as 
they would be to normal academic disciplines (Capobianco et al., 2015). 
Therefore, unless young students identify with engineering/technology in 
some way, they will be more dismissive of these pursuits (Kaplan & Flum, 
2012). Engineering identity as a curriculum emphasis suggests greater 
exposure to engineers, technologists, and industry environments so that 
young people develop greater context for understanding these topics. While 
practical perspective is also valuable for science and math, these relatively 
well-known disciplines generally need less explanation before attitudes are 
developed. 

In summary, females’ lower attitudes toward engineering and technology in 
this study may have been caused by lower self-esteem and lower engineering/ 
technology identity rather than a religious component. Sex has been shown to 
be the overwhelming influence on attitude and interest toward STEM subjects 
(Archer et al., 2013; Brotman & Moore, 2008; Caleon & Subramaniam, 2008; 
Diekman et al., 2010). The differences found in engineering and technology 
attitudes between sexes in this study align with broader findings about sex dif-
ferences in STEM attitudes (Adamuti-Trache & Andres, 2008; Brotman & 
Moore, 2008; Caleon & Subramaniam, 2008). Males have more positive atti-
tudes toward STEM subjects in some settings and yet in other populations 
have shown little if any difference from females (Najafi et al., 2012; Suri & 
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Sharma, 2013). Likewise, females have been found to exhibit lower attitudes 
toward STEM subjects and careers due to the perception that STEM pursuits 
are exclusively male. Remedies are being sought to change this misconception 
and to encourage females to reconsider STEM careers (Capobianco et al., 
2011; Colvin et al., 2012; Hirsch et al., 2011; Karatas et al., 2011). Given the 
significantly lower attitude of females toward technology and engineering in 
this population, further work is needed in Christian education to foster more 
positive attitudes in females toward STEM subjects. 

As sex differences has been established as a predominant factor in STEM 
education, isolating religion’s part in this study would be difficult at best. 
However, a major contribution of this study is in the use of the STEM Sem-
antics Survey in a religious school setting. The authors of this instrument 
report that the survey has been used in at least 174 studies (Tyler-Wood et 
al., 2010), yet no other studies could be identified in which a religious-school 
setting was purposefully coordinated with this instrument. Further research in 
STEM education within religious schools should be conducted to better 
understand the extent to which various ideologies within education affect 
student learning. 

An additional consideration for further research is that designs which 
specifically compare STEM attitudes between public-school and religious- 
school students are rare. Studies that consider both groups in one design, 
or in separate but similar designs, would contribute to the literature in a 
unique way. As in engineeringis often a misunderstood subject (Hirsch 
et al. 2011; Iskander & Kapila, 2012) and often avoided by females (Colvin 
et al., 2012; Diekman et al., 2010; Karatas et al., 2011), future efforts should 
focus on educating middle school students on engineering specifically. Were 
young people better informed about the concepts and topics of engineering, 
attitudes toward that subject might improve significantly. 

Limitations 

Several limitations exist for this study. To begin, a threat to internal validity 
may have occurred due to the non-random nature of the sampling design. 
There is always a concern that non-random sampling will create groups which 
are not truly representative of the population (Gall, Gall, & Borg, 2007). 
Furthermore, participating schools were conservative Protestant Christian 
schools located in southeastern Michigan, which limits the generalizability 
of this study. Therefore, the results may not necessarily apply to students with 
different demographic, geographic, or religious characteristics, or to those 
attending schools with very different curricula; for example, the lack of racial 
diversity among the participants. The population sample was 85%�white, and 
while perhaps representative of this target population, this high percentage 
does not necessarily represent mainstream American education. Thus, a more 
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diverse sampling may have produced different results and strengthened the 
external validity of this study. Finally, even though this study was conducted 
among Protestant Christian schools, the fact that students are enrolled in a 
Christian school does not necessarily mean that the students were Christian. 
The enrollment of any particular student may have been the result of parents’ 
discretion rather than student religiosity. A measure of religiosity among 
participants is recommended for future research. Thus, the results of this 
study should be interpreted with these limitations in mind. 
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