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ABSTRACT

Despite the increase in the number of female students in education indicating a reversal in
the gender gap, their participation in Science, Technology, Engineering, and Mathematics
(STEM) education in Malaysia is still a matter of concern. This study extends empirical
explanations for this gender gap and identifies factors influencing high school students’
intentions to pursue Science, Technology, Engineering, and Mathematics (STEM)
Education in Malaysia. The present study aims to develop a framework of female intention
to pursue STEM education by examining the impact of five independent variables on
STEM self-efficacy and in turn the impact of self-efficacy on intention. The independent
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variables include attitude towards STEM,
self-concept, gender stereotype, motivation,
and teacher stereotypes. The study also
examines the independent and moderating
impact of career outcome expectancy on
the relationship between self-efficacy and
intention. Data was collected from 211
secondary school female students in Forms
4 and 5, studying at eight secondary schools
in two states in Malaysia. The data was
analyzed using SmartPLS. The results of
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the study show that attitude, motivation,
and career outcome expectancy are positive
and are significant predictors of STEM
self-efficacy, whereas gender and teacher
stereotypes are the negative predictors. The
results of the study also highlight that self-
efficacy is a strong predictor of intention
to pursue STEM education. These findings
of the study would assist policymakers
to develop suitable strategies to improve
female participation in STEM education in
Malaysia.

Keywords: Female, intention, Malaysia, self-efficacy,
STEM

INTRODUCTION

Over the past decade, Science, Technology,
Engineering, and Mathematics (STEM)
education has received growing attention
(Honey et al., 2014). By providing the
necessary skills and knowledge, STEM
education has laid the technological
foundations for a sustainable society
(Meng et al., 2014). Hence, the world
needs more STEM literate individuals,
professionals, and leaders (Ramsey, 2018)
and its importance cannot be undermined.
According to a report published by the
American Association of University Women
(AAUW), an increase in female interest
and participation in STEM education
may lead to increased innovation as well
as competitiveness (AAUW, 2010). The
AAUW report further informed that to
represent and cater to the needs of female
consumers, it is important that the STEM

workforce comprises women and men in
equal and proportional numbers. Other
authors i.e., Chubin et al. (2005) also
emphasized the need for a diverse workforce
with females. Hence, it can safely be
asserted that STEM and women need each
other (Ramsey, 2018).

The research has shown an increase in
female participation in STEM fields in the
past 50 years (Rabenberg, 2013). However,
despite its importance and relevance to
the 21%-century challenges, the dearth
of female participation continues and as
a result, the gender disparity in STEM
education exists all over the world (The
Association of Academies and Societies of
Sciences in Asia [AASSA], 2014; United
Nations Educational, Scientific and Cultural
Organization [UNESCO], 2017). Over the
years, female students’ interests in STEM-
related careers gradually declined, as early
as during their studies at the secondary
level (Riegle-Crumb et al., 2011). As of
2019, only 27% of the STEM workforce
in the United States of America (USA), the
world leader in science and technology,
is comprised of females (Martinez &
Christnacht, 2021). As a result of this
gender gap in STEM education, various
global, as well as domestic challenges have
emerged. For instance, due to their lack
of participation in STEM education and
careers, the female population tends to have
lesser earnings as well as opportunities for
leadership positions as compared to males.
Moreover, not only for better pay scales or
leadership opportunities but females also
need to be STEM-literate in order to lead
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an informed and effective life as users of
STEM-related products (Ramsey, 2018).
Similarly, in Malaysia, where although
female participation in education has
improved, the interest of female students
in taking up STEM subjects has decreased
(Kamsi et al., 2019). Malaysia being a
patriarchal society, tends to hinder women
from fully utilizing their potential (Azmawati
etal., 2017). As women are expected to play
a vital role in the family (Abdullah et al.,
2008), most of the females choose family
over career (Noor, 2001). Hence, there
is an under-representation of women in
technology and engineering-related STEM
fields in Malaysia (Goy et al., 2018).
Some of the factors behind the lack
of female participation in STEM fields
include those that are related to self-
confidence, education, culture, and society
(AAUW, 2010). Due to the importance of
female participation in STEM education
and careers, this under-representation has
been extensively studied across the world
(O’Brien et al., 2020). Similarly, in the
context of female participation in STEM
education in Malaysia, researchers have
identified and studied several factors. With
regards to individual factors, Pang et al.
(2015) who studied the impact of gender,
personality types, and pre-school time
duration on mathematics achievement,
found that the duration of time spent in
preschool has a significant impact on
mathematics achievement. Halim et al.
(2018) who studied further the impact
of students’ STEM self-efficacy on their
career choice in STEM as well as physics

found statistically significant and positive
relationships between the aforementioned
constructs. The study also found that
females showed a higher self-efficacy in
science, whereas the males showed higher
levels of self-efficacy in engineering. Yeoh
and lerardi (2015) who examined the role
of motivation of matriculation students
in learning biology, studied different
kinds of motivation including intrinsic,
extrinsic, grade and career motivation,
self-determination, and self-efficacy. The
result of the research showed that extrinsic
motivation and grade motivation surpassed
intrinsic motivation for females. The study
also indicated that female students possessed
alower level of self-efficacy when compared
to males in learning biology. However, the
study also indicated that women possess a
higher level of self-determination as well as
motivation towards achieving high grades
and pursuing careers in biology.

In addition to the personal factors,
researchers have also identified several key
variables which are contextual in nature,
and which positively or negatively affect
female students’ decisions to undertake
STEM education or career paths. For
example, Abu-Lail et al. (2012) identified
the presence of role models as one of the
major contextual factors. The authors
insisted on the importance of female role
models in STEM fields. Goy et al. (2018)
further opined that low recruitment at the
point of entry in STEM careers is also seen
as one of the contextual factors to negatively
affect the female decisions to undertake
STEM education. In addition, Rajenderan
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and Zawawi (2019) proposed that work-
family stress can affect the psychological
well-being of the females working in
the Information and Communication
Technology (ICT) industry.

However, several other factors have been
overlooked or understudied in the Malaysian
context such as self-efficacy, stereotyping,
intrinsic motivation, personal preferences,
self-concept, role model influence, family
influence, and low recruitment (Sajid et al.,
2020). Hence, the objective of the present
research is to examine the impact of the
under-studied individual (i.e., self-concept,
attitude, motivation, and self-efficacy) and
contextual factors (i.e., gender and teacher
stereotypes and career outcome expectancy)
on female students’ intentions to pursue
STEM education in Malaysia. Consequently,
the present research aims to propose a
framework of individual and contextual
factors affecting female participation in
STEM education in Malaysia.

LITERATURE REVIEW

Based on the review of the literature, the
present study has identified nine factors
including self-concept, self-efficacy,
attitude, gender-stereotypical norms,
motivation, teacher’s stercotype as well
as career outcome expectancy which
may affect female’s intention to pursue
STEM education at the secondary level of
education.

Self-efficacy is an individual’s
expectation of his/her performance in
STEM-related subjects. i.e., “I believe I
can get a B in a test of any STEM-related

subject”. It has been reported that women
lack self-efficacy towards STEM-related
goals and hence they lose their interest in
STEM (Eccles, 1994). Self-efficacy is a
strong predictor of the vocational choice
of women (Larose et al., 2006), as well as
their persistence in STEM education (Lent
et al., 2015). While studying the intentions
of middle school students in pursuing STEM
education, Brown et al. (2016) found a
strong relationship between self-efficacy
and intention.

The female STEM self-concept is an
important factor that can be explained as
confidence in her aptitude to accomplish
and complete tasks related to STEM through
the consolidation and implementation of the
required knowledge and expertise to manage
STEM-related subjects (Sahranavard &
Hassan, 2012). Self-concept does not
reflect achievement in a particular domain
(Ertl et al., 2017). According to the studies
performed by Marsh and Scalas (2011) and
OECD (2015), females were found to be
more critical of their STEM-related self-
concept when compared to males. Hence,
the STEM-related self-concept may affect
the level of achievement in STEM-related
subjects (Ertl et al., 2017). Self-concept
is similar to self-efficacy, but they differ
from each other significantly (Pajares,
2004). STEM self-concept is the general
perception of an individual about STEM
education, whereas STEM self-efficacy
is an individual’s expectation about his/
her performance in STEM. For instance,
a person might express his STEM self-
efficacy in words such as “I believe that 1
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can get a B in a test of any STEM-related
subject.”, whereas, for STEM self-concept,
the person might generally say, “/ am good
at STEM-related subjects” (Rittmayer &
Beier, 2008). Hence, it can be argued that
a positive STEM self-concept will lead to
positive STEM self-efficacy.

Attitude is one of the important variables
in the Theory of Planned Behavior (TPB),
and it can be defined as the belief of a
person towards the features of some objects
(Fishbein & Ajzen, 1977). In the context
of STEM, attitude is defined as the belief,
feelings or values held about STEM-
related discipline or its impact on society
or the scientists (Osborne et al., 2003).
Like self-efficacy, it has been reported
that females lack the right attitude towards
STEM education (Mahoney, 2010). The
attitude of a person towards STEM affects
their participation, interest (Greenfield,
1996), and achievement (Papanastasiou &
Zembylas, 2002).

Likewise, gender is a central social
construct used by children from preschool
years, to compare and categorize and
differentiate themselves from others (Renno
& Shutts, 2015). According to Ruble et al.
(2007), children as early as 2 years of age
can comprehend gender labels, which are
reinforced by their interaction with adults
(Ruble et al., 2007), and start to form a
stereotype (Mulvey et al., 2010) about
the different activities, roles, and careers
(Blakemore, 2003).

Stereotypes are peculiar to questions
such as, who can, should, and is good at
STEM education which influences student’s

intention in STEM education (McGuire et
al., 2020). It has been argued that the ability
to study, pursue and succeed in the STEM
world can be viewed as “‘gender innate” in
the sense that it is meant for men (McGuire et
al., 2020). As a result, according to McGuire
et al. (2020), female students have to suffer
lifelong consequences of these stereotypes
for their engagement and motivation in the
STEM domain. According to Cundiff et al.
(2013) and Schuster and Martiny (2017),
these gender stereotypes negatively affect
the motivation as well as self-efficacy
of women to pursue STEM education or
careers. The same was echoed by Garriott
et al. (2017) in a study on adults, which
showed that gender stereotypes significantly
predict STEM self-efficacy, which in turn is
a strong predictor of career goals.

Another variable namely motivation
entails the degree to which a person is
moved to do something (Deci & Ryan,
2000). According to the Self-Determination
Theory proposed by Deci and Ryan (2000),
motivation can be further categorized into
intrinsic and extrinsic motivation. Student
motivation and self-efficacy are intertwined
constructs and has long been understood
that the two have a strong relationship in
the educational context (Husain, 2014). Itis
argued that after the students are motivated,
they tend to regulate their behavior (Garcia-
Martin & Garcia-Sanchez, 2020). Hence, it
can be deduced that people with high self-
efficacy have high motivation and in turn,
the ones with high motivation will also have
high self-efficacy. This phenomenon termed
as success-cycle by Ackerman (2020), is
seen when a highly motivated individual is
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highly likely to achieve goals, which gives
him the experience which in turn increases
self-efficacy.

Similarly, the teacher plays a significant
role in encouraging females to pursue STEM
education. The influence of the teacher on
the students’ interest in STEM education is
shown through the instructional practices
of the teacher (Swarat et al., 2012) as
well as encouraging behavior (Wang &
Eccles, 2012). Their support has been
regarded as a crucial variable to augment
the learning and interest of students in
STEM education (Nugent et al., 2015).
According to Gunderson et al. (2012),
teachers are one of the factors to transmit
negative stereotypes about their lack of math
abilities among young girls. In the late 70s,
the studies by Astin (1975) and Leinhardt
et al. (1979), have shown that teachers
spent more time and attention on the boys
than the girls when teaching Mathematics.
According to research conducted by Lavy
and Sand (2015), female students with such
stereotypical teachers had been persuaded
to take up lesser high school courses in
STEM-related subjects or were unlikely to
take STEM subjects as a major or STEM
as a career. According to Blair et al. (2005),
teacher stereotypes alone can permanently
change the “neurobiology of the prefrontal
cortex” and as a result permanently change
how females and males perceive their
STEM abilities. As for its influence on
self-efficacy, according to Bandura (1977),
like parents, teachers also play a crucial
role in developing the self-efficacy of the
children and student’s STEM self-efficacy

is improved when the significance of
STEM skills is emphasized by the teachers
(Bandura et al., 2001).

Behavioral intention is one of the
elements of the Theory of Planned Behavior
(TPB). It has been defined by Ajzen (1991)
as the willingness of an individual to work
hard and try to perform a particular behavior.
According to Hardin and Longhurst (2016),
women lack a strong intention to pursue
STEM education. Hence, this becomes
a relevant factor when studying female
participation in STEM education. It has been
argued that a student’s intention to pursue
STEM education and goals is affected by
self-efficacy and outcome expectations, and
the former can be increased by increasing
the later factors (Fouad & Santa, 2017).
Hence, the present study hypothesized the
impact of self-efficacy and career outcome
expectancy on female intention to pursue
STEM education.

Outcome expectancy is also one of
the important variables in social cognitive
theory. It is defined as the “self-perceptions
of the anticipated consequences or outcomes
that would accrue, if the person were
employed in the occupation of her/his
choice” (Springer et al., 2001). The career
outcome expectations can increase the
motivation of the person to pursue a
particular career while overcoming the
barriers and increasing her competency.
Furthermore, Social Cognitive Career
Theory (SCCT) elaborates that outcome
expectations not only affect self-efficacy, but
they can also affect the intention or goals of
an individual.
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THEORETICAL FRAMEWORK

Theoretically, the present study is based
on two theories the Theory of Planned
Behavior (TPB) by (Ajzen, 1991) and Social
Cognitive Career Theory (SCCT) by Lent et
al. (1994). The Theory of Planned Behavior
(TPB), a renowned theory to explain
human behavior, posits that intention is
the strongest predictor of behavior, where
attitude, subjective norms, and perceived
behavioral control predict the intention
(Ajzen, 1991). According to Moore and
Burrus (2019), TPB has predictive power
for STEM academic choices. As for the

SCCT, the theory posits that the student’s
decision to choose a particular career path
is an outcome of the interaction between
various cognitive and environmental factors
as well as explicit behaviors (Ambriz, 2016).
TPB and SCCT have been instrumental
in explaining planned human behavior
and cognitive choice of a career path,
respectively. Based on these two theories
and the literature review, the proposed
framework for the present research work
has been illustrated in Figure 1, whereas the
proposed hypotheses have been presented
in Table 1.

Self-Concept

H2 (+)

Career Outcome Expectancy

Attitude

H3 ()

Gender Stereotype

H4 (+)

Motivation

H5 (+)

H7 (+)

STEM Intention

H6 ()

Teacher’s Stereotype

Figure 1. Proposed theoretical framework
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Table 1
Proposed hypotheses
Hypothesis No. Hypothesis Statement
H1 STEM self-concept will positively affect the STEM self-
efficacy of female students
H2 Attitude towards STEM will positively affect female STEM
self-efficacy.
H3 STEM-related gender stereotypes will negatively impact female
students’ STEM self-efficacy.
H4 Motivation will positively impact female students’ STEM self-
efficacy.
HS5 Teacher stereotypes will negatively impact female students’
STEM self-efficacy.
Ho6 Self-efficacy will positively affect the intention of women to
pursue STEM education
H7 COE will positively moderate the relationship between female
students’ STEM self-efficacy and their intention to pursue
STEM education.
METHODOLOGY for each variable as well as the coding are

The present study is quantitative in nature
where the quantitative data was collected
through the survey questionnaire. The data
was collected from 211 female students
studying in Forms 4 and 5 at eight secondary
schools in the Klang Valley and Kuala
Lumpur. As for the sampling method,
a convenience sampling method was
employed in this research. The data was
gathered using pre-validated scales on a
five-point Likert scale. The survey questions
were tailored to fit the context of the present
research were found necessary. Table 2
highlights the variables, the source from
which their instruments were adopted, the
number of items, and a sample item from the
survey. The complete questionnaire items

included in Appendix 1.

After collection, the data was analyzed
using Smart Partial Least Square (PLS).
The data were analyzed in two stages
measurement model evaluation followed
by structural model evaluation. In the
measurement model evaluation, the
reliability of the data was analyzed using
Cronbach’s Alpha and composite reliability,
whereas the convergent and discriminant
validity was evaluated by using tests such
as Average Variance Extracted (AVE) and
Forner-Larcker criterion respectively.

In the structural model evaluation, the
path coefficients, as well as the significance
of the correlation, were assessed through the
bootstrapping method. This helped in testing
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Adopted scales for all constructs

Variable Source No. of Example
Items
Self-Concept Kulm (1973) 27 “How comfortable I feel in STEM
subjects’ class”
Attitude Mahoney (2010) 24 “I enjoy learning about STEM
subjects”
Gender Maryann and 19 “Girls are assigned more domestic
Stereotype Patience (2017) duties in the house than boys”
Motivation Edzie (2014) 10 “My school counselor encouraged
me to study STEM-related courses”
Teacher Ertl et al. (2017) 4 “Teachers are more likely to
stereotype encourage boys to take STEM
subjects”
Self-Efficacy Jenson et al. 7 “How confident are you that you
(2011) can get good grades in your STEM
courses this semester?”
Intention Salleh (2013) 4 “I intend to learn STEM subjects to
gain more scientific knowledge”.
Career Springer et al. 26 “I will get a feeling of
Outcome (2001) accomplishment if [ work in STEM
Expectancy related job”

the proposed hypotheses of the present
research. The results and discussions are
presented in the following section.

RESULTS AND DISCUSSION
Measurement Model Evaluation

In the measurement model evaluation,
construct reliability and validity were
examined by using measures such as
Cronbach’s Alpha, Composite reliability,
and Average Variance Extracted (AVE).
Table 3 shows the results of the mentioned
measures. The discriminant validity results

Pertanika J. Soc. Sci. & Hum. 29 (2): 839 - 867 (2021)

are further illustrated in Table 4 as measured
by the Fornell-Larcker criterion. Figure 2
illustrates the measurement model.

The reliability of the survey instrument
is measured through Cronbach’s Alpha and
composite reliability. According to Henseler
et al. (2009), .70 and above is considered
satisfactory and good reliability of the
survey instrument. As for validity, which
is measured through Average Variance
Extracted (AVE), most of the variables
achieve an AVE value of .50 and above
which is considered as a satisfactory value
(Henseler et al., 2016).
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According to the results presented
in Table 3, all the variables measured in
the survey have and indicate satisfactory
reliability and validity.

For satisfactory discriminant validity,
the value of the square root of AVE for
each variable should be higher than the
correlations among the variables (Fornell
& Larcker, 1981; Henseler et al., 2009).
According to the results presented in Table
4, all the variables meet the Fornell-Larcker
criteria for discriminant validity.

Structural Model Evaluation

Table 5 shows the path coefficients and
significance values for the relationship
between the constructs. Figure 3 illustrates
the structural model. The results shown in
Table 5 are the outcomes for the structural
model evaluation of the present study to
examine the factors influencing female
participation in STEM education in

Table 3
Construct reliability and validity

Malaysia. The study analyzed the impact
of seven independent variables on STEM
self-efficacy and in turn its impact on
female students’ intentions to pursue STEM
education. The five independent variables
are attitude, gender stereotypes, motivation,
self-concept, and teacher stereotypes. The
study also examined the impact of career
outcome expectancy as a moderating
variable.

According to the results, attitude
towards STEM (beta: .170: p-value: .047)
positively and significantly predicts female
students” STEM self-efficacy. Career
outcome expectancy (beta: .536: p-value:
.000), when tested as an independent
variable, further proved to be a positive,
strong, and significant predictor of STEM-
related self-efficacy. The results also
indicate that motivation is also one of the
strong, positive, and significant predictors

Cronbach's Composite Average Variance

Alpha Reliability Extracted (AVE)
Attitude .885 911 0.594
Career Outcome Expectancy 934 942 0.505
Gender Stereotype 71 .835 0.504
Motivation .863 .907 0.709
STEM Intention .888 923 0.750
Self-Concept 738 .835 0.560
Self-Efficacy .887 914 0.639
Teacher stereotype .880 923 0.804

848
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of STEM self-efficacy (beta: .416: p-value:
.000). In addition, the results also showed
that self-efficacy positively, strongly, and
significantly predicts intentions to pursue
STEM education (beta: .377: p-value: .000).

The present study also found some
negative predictors of female self-efficacy.
According to the results, gender stereotypes
(beta: -.132: p-value: .054), as well as teacher
stereotypes (beta: -.0157: p-value: .021)
negatively predicted the self-efficacy of
female students to pursue STEM education.

Table 5

Path coefficients and significance values

It entails that general gender stereotypes, as
well as teacher stereotypes towards female
STEM education, may negatively influence
female students’ self-efficacy towards
STEM education.

Apart from the mentioned relationships,
the other relationships proposed in this
research did not achieve statistical
significance. This includes self-concept
(beta: -.023: p-value: .766) and career
outcome expectancy as moderator (beta:
-.003: p-value: .914).

Paths 2;%11;121 Sample S::e\lf?:gi)(ril T Statistics P Values
() Mean (M) (STDEV) (|O/STDEV])

Attitude>Self 0.170 0.175 0.086 1.987 047

Efficacy

Career Outcome

Expectancy—> 0.536 0.532 0.054 9.928 .000

STEM Intention

Gender

Stereotype—> Self -0.132 -0.135 0.069 1.930 .054

Efficacy

Moderating

Effect 1> STEM -0.003 -0.005 0.030 0.109 914

Intention

Motivation>Self ;¢ 0.408 0.087 4.781 000

Efficacy

Self-

Concept—>Self -0.023 -0.023 0.077 0.297 766

Efficacy

Self-

Efficacy>STEM 0.377 0.382 0.049 7.701 .000

Intention

Teacher

stereotype—> Self -0.157 -0.145 0.068 2.317 .021

Efficacy
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R-Square

R?indicates the collective impact of
independent variables on the dependent
variable. According to Table 6, all the
independent variables explain 39.3%
variance in STEM-self efficacy, whereas
self-efficacy can predict 64.2% variance in
the intention to pursue STEM. Based on the
value of R?, it entails that the percentage of
the impact of independent variables on self-
efficacy is weak (only 39.3%), whereas the
percentage of the impact of self-efficacy on
intention is moderate. It can be ascertained
that the variables studied in this study are
not holistic in terms of predicting the self-
efficacy of female students.

Table 6

R Square value

. R Square
Variable R Square Adjusted
STEM .642 .637
Intention
Self-Efficacy .393 372

DISCUSSION

The present study attempted to understand
the precursors of female participation in
STEM education in Malaysia. For this
purpose, the impact of five independent
variables on self-efficacy was examined.
These variables included attitude, self-
concept, gender stereotype, motivation,
and teacher stereotypes. The impact of
self-efficacy on intention to pursue STEM
education was also examined. In addition,

the direct and the moderating impact
of career outcome expectancy was also
examined on self-efficacy, as well as between
self-efficacy and intention, respectively. The
results showed that female attitude towards
STEM subjects positively and significantly
affects their STEM self-efficacy. The results
are in congruence with prior research. In a
study conducted on the relationship between
self-efficacy and attitude towards computer
technologies, Kinzie and Delcourt (1991)
found that a positive attitude leads to positive
self-efficacy. As mentioned earlier, the
attitude of a person towards STEM affects
their participation, interest (Greenfield,
1996), and achievement (Papanastasiou &
Zembylas, 2002).

The results for the impact of career
outcome expectancy on female students’
STEM self-efficacy are also in compliance
with previous research. According to
Maddux et al. (1982), and contrary to
the popular narrative, a positive outcome
expectancy may lead to incremented
self-efficacy. According to SCCT, the
career outcome expectations can increase
the motivation of the person to pursue a
particular career while overcoming the
barriers and increasing her competency
(Lent et al., 2002).

The results of the present study have
shown that motivation positively and
significantly predicts female STEM self-
efficacy. Prior research has also indicated
a positive relationship between motivation
and self-efficacy. Husain (2014) pointed
towards a strong relationship between
both constructs. High motivation leads
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Results for each hypothesis

Hypothesis Hypothesis Statement Result

No.

H1 STEM self-concept will positively affect the STEM Not supported

self-efficacy of female students

H2 Attitude towards STEM will positively affect female Supported
STEM self-efficacy.

H3 STEM-related gender stereotypes will negatively Supported

impact female students’ STEM self-efficacy.

H4 Motivation will positively impact female students’ Supported
STEM self-efficacy.

H5 Teacher stereotypes will negatively impact female Supported

students’ STEM self-efficacy.
H6 Self-efficacy will positively affect the intention of Supported
women to pursue STEM education
H7 COE will positively moderate the relationship Not supported

between female students’ STEM self-efficacy and

intention to pursue STEM education.

to the high achievement of goals which
in turn leads to augmented self-efficacy
(Ackerman, 2020). This present research
found that gender stereotype affects female
STEM self-efficacy negatively. As for the
gender stereotypes, similar results were
found by Cundiff et al. (2013), Schuster
and Martiny (2017) as well as Garriott et
al. (2017) that gender stereotypes negatively
predict STEM-related self-efficacy. Due to
gender stereotypes, female students face
lifelong consequences in terms of lack of
motivation and engagement in the STEM
domain (McGuire et al., 2020). Similar to
gender stereotypes, the results also found
that teacher stereotypes also show negative
effects on female STEM self-efficacy in
a significant manner. Similar results were
found by earlier research such as Blair et

al. (2005), that teacher stereotypes can have
a lasting and permanent impact on how
females perceive their abilities in STEM.
Teachers are one of the sources transmitting
negative stereotypes on female lack of
abilities in STEM subjects (Gunderson et
al., 2012). Lavy and Sand (2015) argue
further that teacher stereotypes also affect
the intention of female students to take up
STEM subjects in the future.

The results of the present research have
shown a positive, significant, and strong
impact of self-efficacy on female students’
intentions to pursue STEM education.
Brown et al (2016) also found similar results
when examining the relationship between
the self-efficacy and intention of middle
school students. Similarly, Fouad and Santa
(2017) found that a student’s intent to pursue
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STEM education and goals is affected by
self-efficacy. As for the impact of self-
concept on self-efficacy, the results showed
that there is an insignificant relationship
between both constructs. It is contrary
to common belief and the results of the
previous studies. It could be due to the small
size of respondents and the coverage of data
collected from only one state in Malaysia.
The study also found that career outcome
expectancy does not play a moderating role
in the relationship between self-efficacy and
the intention to pursue STEM education.
It could be due to the context of the study
which focused on secondary school students
in Malaysia. For the female students at this
level, career outcome expectancy may not
be significant, as they may not comprehend
the importance of a career at this early stage.
Hence, this construct may not affect their
intentions to pursue STEM education. Table
7 highlights the outcomes of the study for
the hypotheses.

CONCLUSION AND
IMPLICATIONS

The present research aimed to examine the
impact of self-concept, attitude, motivation,
and self-efficacy on individuals under study
and contextual factors (i.e., gender and
teacher stereotypes and career outcome
expectancy) on the intention of female
students to pursue STEM education in
Malaysia. The study also aimed to propose
a framework of individual and contextual
factors affecting female participation
in STEM education in Malaysia. Both
objectives were achieved as discussed in the

results and discussions sections of the paper.
The impact of individual and contextual
factors was examined thoroughly with
the help of quantitative surveys and later
by using the SmartPLS tool for statistical
analysis.

The results of the study have many
important implications. Firstly, the results of
the study indicate that attitude, motivation,
and career outcome expectancy are positive
predictors of STEM-related self-efficacy
among female students in Malaysia. The
governments and policymakers can thus
make policies to enhance the attitudes and
motivation of female students. In addition,
policies should be made to provide equal
and safe opportunities for women to work
in STEM-related careers.

Secondly, as the results of the study have
shown that teacher and gender stereotypes
are negative predictors of STEM-related
self-efficacy among female students in
Malaysia, steps to reduce these stereotypes
can be taken to educate the masses as well
as the teachers. Teachers can and should
be trained to encourage female students
to look positively at and get interested in
STEM-related subjects. Moreover, female
instructors for female students can also be
one of the strategies to encourage students
towards STEM education and careers.

Lastly, self-efficacy has proven to be
a strong predictor of intention to pursue
STEM education. Hence, it is important
for the policymakers and the government
to come up with policies to augment those
factors which flourish and control those
factors which may inhibit the STEM self-
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efficacy of Malaysian female students, as
it will in turn increase their intentions to
pursue STEM education.

The present study has some limitations.
Firstly, the data was gathered from only
two states of Malaysia including Selangor
and Kuala Lumpur. Hence, one should be
cautious to generalize the results of the
study to the whole country. Further, the
data was collected from only 211 secondary
school female students in Form 4 and 5. It
is important to enhance the scope of future
studies by including more respondents
from different levels of education. Female
students from other states in Malaysia should
also be included in the study. Furthermore,
it is important to examine more variables
in order to holistically understand the
precursors of female participation in STEM
education.
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APPENDIX
Appendix 1

Questionnaire

STEM Self-Concept (Kulm, 1973)

Item Coding
How good a student am I in STEM subjects? SC1
How much am I learning in STEM subjects? SC2
How comfortable do I feel in STEM subjects’ classes? SC3
How often do I take part in class discussions? SC4
How well do I stick to STEM subjects’ problems without giving SC5
up?

How well do I remember what I learn in STEM subjects? SC6
How often do I volunteer in STEM subjects’ class? SC7
How well do I do on STEM subjects quizzes? SC8
How often do I ask questions when I don't understand? SC9
How often do I do assignments on time? SC10
How many good ideas do I have in STEM subjects’ class? SC11
How well am I doing compared to others in class? SC12
How well am I able to concentrate on STEM subjects? SC13
How much do I enjoy myself in STEM subjects’ class? SC14
How much do I like STEM subjects? SC15
How much attention do I pay in STEM subjects’ class? SC16
How easily do I learn STEM subjects? SC17
How often do I go ahead with problems on my own? SC18
How well do I understand STEM content in class? SC19
How well am I able to apply what I learn? SC20
How often do I get homework problems done correctly? SC21
How calm do I feel when called on in class? SC22
How confident am I that I can learn STEM subjects? SC23
How interested am I in STEM subjects? SC24
How well do I keep up with assignments? SC25
How little do I worry about tests in STEM subjects? SC26
How much do I care about learning STEM subjects? SC27
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Attitude towards STEM (Mahoney, 2010)

Item Coding
I do not like STEM subjects. ATTI1

I enjoy learning about STEM subjects. ATT 2
I am curious about STEM subjects. ATT3
I am not interested in STEM subjects. ATT 4
I like STEM subjects. ATT S
STEM subjects are appealing to me. ATT6
STEM subjects are difficult for me. ATT 7
I do well in STEM subjects. ATT 8
I am not confident about my work in STEM subjects. ATTO
I have a hard time in STEM subjects. ATT 10
Assigned work in STEM subjects is easy for me. ATT 11
I cannot figure out STEM subjects. ATT 12
STEM subjects are important to me. ATT 13
I feel there is a need for STEM subjects. ATT 14
I do not need STEM subjects. ATT 15
It is valuable for me to learn STEM subjects. ATT 16
STEM subjects are good for me. ATT 17
I do not care about STEM subjects. ATT 18
I will continue to enjoy STEM subjects. ATT 19
I am not interested in a career involving STEM subjects. ATT 20
I am interested in alternative programs in STEM subjects. ATT 21
I would like to learn more about STEM subjects ATT 22
I do not wish to continue my education STEM subjects. ATT 23
I am committed to learning STEM subjects. ATT 24

Pertanika J. Soc. Sci. & Hum. 29 (2): 839 - 867 (2021)

863



M Sultana Alam, Sadia Sajid, Jin Kuan Kok, Mobashar Rahman and Aamir Amin

Gender Stereotypes (Maryann and Patience, 2017)

Item Coding
Girls are assigned more domestic duties in the house than boys. GS1
Girls do not have adequate time to study in the house. GS2
My parents advise me not to choose science and technology courses GS3
for my future career.

I do not get enough support from my parents to tackle problems in GS 4
science and technology.

Science and technology teachers do not encourage girls to aspire for GS 5
science and technology careers.

Girls are usually intimidated in the class by boys when girls GS 6
perform better in science and technology courses.

Science and technology teachers ask boys questions more often GS 7
than girls in the class.

I am not free to express my opinions in the science class without GS 8
fear of ridicule from the boys.

The science teacher acknowledges, encourages and motivates boys GS9
more than girls.

In my society, girls are brought up with the notion that the study of GS 10
science and technology are for boys and tough girls.

In my culture, women are regarded as weak and incapable of GS11
aspiring for challenging courses like science and technology.

Women in science and technology are seen as rebellious and too GS12
strong for men to marry.

Female models are seldom seen in science and technology. GS13
Many important scientists in my country are males, so this means GS14
science and technology courses are mainly for males.

I see science and technology courses as male subjects. GS15
Girls feel discouraged and often tend to admit that boys are better GS16

than girls in science and technology courses.

Girls believe they cannot study engineering or mathematics or any GS17
technology course.

Girls are weaker than boys and so cannot do tough courses in GS18
science and technology.

I think the only science subject a woman can do well in is Biology. GS19
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Motivation (Edzie, 2014)

Item Coding
I enjoy mathematics. MTI1
I enjoy science. MT2
I see great career opportunities in STEM. MT3
I have strong desire to pursue Science and engineering. MT4
My mother works in a STEM field MT5
My father works in a STEM field. MT6
My school counselor encouraged me to take up STEM subjects. MT7
I want to help others. MTS
My high school teacher encouraged me. MT9
I think that there are great salary opportunities in the STEM field. MT10

Self-Efficacy (Jenson et al, 2011)

How confident are you that you can...

Item Coding
Get good grades in your STEM courses this semester? SE1
Get help with assignments or study if needed? SE2
Get needed accommodation necessary for full participation in courses? SE3
Do well in your STEM classes as other students? SE4
Persist in your STEM courses even when faced with criticism? SES
Remain calm and relaxed during tests? SE6
Remain calm and relaxed when expected to complete a challenging SE7
assignment?

Teacher Stereotypes (Ertl, Luttenberger, & Paechter, 2017)

Item Coding
Teachers are more likely to encourage boys to take STEM TSI
subjects.

Teachers are more likely to encourage girls to take STEM TS2
subjects.

Teachers are more likely to discourage boys to take STEM TS3
subjects.

Teachers are more likely to discourage girls to take STEM TS4
subjects.
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Intention (Salleh , 2013)

Item Coding
I will take up STEM subjects in Upper Secondary level. IN1

I will learn STEM subjects to get a job. IN2

I will learn STEM subjects to gain more scientific knowledge. IN3

I will learn STEM subjects if I get good grades in science IN4
examination.

Career Outcome Expectancy (Springer et al., 2001)

Item Coding
If I pursue a STEM-related career, I will get a feeling of COEl1
accomplishment,

If I pursue a STEM-related career, I will be somebody special COE2
in the job,

If I pursue a STEM-related career, it will be easy to make COE3
friends with people at my place of employment.

If I pursue a STEM-related career, I will get recognition/ COE4
praise for the things I do.

If I in pursue a STEM-related career, I will do something that COE5
makes full use of my abilities.

If I pursue a STEM-related career, my supervisor will COE6
communicate his/her expectations well.

If I work in a STEM related workplace, I will have good COE7
working conditions.

If I pursue a STEM-related career, I will have an opportunity COES
for self-advancement.

If I pursue a STEM related career, I will be able to try out my COE9
own ideas.

If I pursue a STEM-related career, I will be able to make COE10

decisions on my own.

If I get a job in an STEM-related career, the employers will COEI11
provide for my continuing employment.

If I get a job in an STEM-related career, my supervisor/boss COE12
will back me up.
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Career Outcome Expectancy (Springer et al., 2001)

Item Coding
If I pursue a STEM-related career, people of my ethnic origin COE13
will be accepted and will have good job possibilities.

If I pursue a STEM-related career, I will do something COE14
different every day.

If I work get a job in an STEM-related career, I will do things COEI15
for other people

If I pursue a STEM-related career, my salary will be COEl6
comparatively better compared to others.

If I pursue a STEM-related career I will not be bored. COE17
If I get a job in a STEM-related career, my work hours will be COE18
flexible to meet the needs of the family.

If I pursue a STEM-related career, I will direct other people's COE19
activities.

If I pursue a STEM related career, I will be able to work COE20
independently.

If I pursue a STEM related career, I will not be required to act COE21
in ways that are morally wrong.

Careers in STEM are not family friendly. COE22
Careers in STEM are not in line with the traditional role of COE23
women.

Workplaces in STEM are not very women- friendly. COE24
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