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ABSTRACT

STEM fields are viewed as being important for global economic development, as well as for the well-being
of society. Many factors, including knowledge of future pay and other occupational insights, influence
university major selection. This paper reports the findings from an empirical study of diploma, undergraduate,
and postgraduate on the relationship between gender equality and university support with students’ views
on STEM careers, as well as their persistence and attrition in STEM majors. The findings from PLS-SEM
analysis shows that gender equality did positively affect students’ views on STEM careers and students’
persistence in STEM majors. It was also found that gender equality did not affect students’ attrition. In
contrast, the university support did not positively affect students’ views on STEM careers and students’
attrition in STEM majors. However, university support was found to positively affect students’ persistence
in STEM majors. The implications of the findings are that the university can channel its support systems in
nurturing the students’ skills and knowledge by providing physical and psychosocial support for the students
to persist in STEM majors. Hence, encouraging more students to opt for STEM majors is necessary to
enhance the global economy so that it can contribute to the well-being not just of the STEM graduates, but
the society and nation as well.
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INTRODUCTION

The demand for a skilled STEM workforce remains high, as it is frequently reported
that professionals in these fields contribute significantly to the growth of the economy
and global competitiveness in first-world countries (Kaleva et al., 2019; Hanson &
Slaughter, 2016). There is also a great concern about “developing future scientists,
technologists, engineers, and mathematicians to remain viable and competitive in the
global economy has re-energized attention to STEM education” (Kelley & Knowles,
2016, p. 2). Therefore, the changes in the global economy and workforce have fuelled the
need to address the global shortage of STEM workers, as future job growth is expected
in STEM-related fields (Dasgupta & Stout, 2014; Bosman et al., 2017; Kennedy &
Odell, 2014; Shin et al., 2016). These STEM jobs require multidisciplinary problem-
solving approaches which include technology in industries such as manufacturing,
defence, health care, finance, government, weather forecasts and even digital arts and

music (Baron, 2015).

There are also some concerns about preparing students for STEM careers (Rogers-
Chapman, 2014). There are some factors that influence the student’s views toward
STEM careers such as motivation, experience, and self-efficacy (Kaleva et al., 2019;
Razali et al., 2020; Roberts et al., 2018). For instance, motivation is a powerful force
that pushes students to keep working even in the face of challenges, to take advantage
of rewards, and to demonstrate dedication to what they wish to do (Stoyanov, 2017).
Also, the students do rely on peers, media, and parental motivations to develop their
perceptions of STEM careers (Perry & Van Zandt, 2006; Lamb et al., 2018).

Furthermore, students’ major selections are influenced by their knowledge of future
earnings and other occupational insights (Xu, 2013). Higher salary is one’s expectation
that might provide motivation for the graduates to be in the STEM workforce as STEM
(Wang & Degol, 2013) careers are considered high skilled jobs (Kamaruzaman et al.,
2019). Thus, it is also vital for academic institutions to provide support to the students
to sustain an ongoing conversation with students about their STEM career interests and
keep them informed about the economic or occupational benefits once they decide to
pursue a degree in STEM (Kitchen et al., 2018). Several explanations have been linked
to college or university retention in the fields of science and engineering, including a
lack of adequate preparation during preparation, difficulties adjusting to college life, a
lack of engineering community atmosphere, limited exposure to engineering courses
in the foundation and sophomore years, and financial obligations (Alkhasawneh &
Hargraves, 2014).

There are studies conducted to investigate the differences of gender in many aspects
in education; for instance, inventive thinking and creativity (Turiman et al., 2020),
performance (Wang & Degol, 2017), career selection (Huang et al., 2020) and other

aspects for comparison. Gender equality at the university is also crucial. There is
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persisting stereotyping that derive disparities such as masculine stereotypes about STEM
such as parents’ expectations of daughters, peer norms, and lack of personal goals which
make girls move away from STEM fields during their childhood and adolescence periods
(Dasgupta & Stout, 2014). Also, lack of female role models in STEM fields could also
be the cause. Most subtle reasons are the gender bias in work area such as hiring and
promotion, biased evaluation at work, harassment at work in male dominant field, as well
as family responsibilities undermine the retention of women in STEM field (Bosman et

al., 2017; Dasgupta & Stout, 2014).

As the demand for STEM work increases at a higher rate as compared with others
(Melguizo & Wolniak 2012; Rogers-Chapman 2014), the understanding of certain
factors affecting academic and career choices of graduates is essential for effective
intervention and response (Dorie et al., 2014; Haron et al., 2019; Kasim & Ahmad,
2018). The expectancy—value theorists postulate that there are range of choices and
achievements that begin in childhood and adolescence (Eccles, 1994; Eccles et al., 1997).
Thus, based on this, the achievement-related behaviours such as educational and career
choice are most directly related to expectations for success and the value attached to
being recognised as available. For instance, in a study on a sample of college students
in STEM majors discovered that institutional conditions, specifically the quality of
academic programme, faculty teaching, accessibility of academic advising, and gender
equality are some factors that may influence students’ persistence and attrition in STEM
majors before their degree completion (Xu, 2018).

Moreover, improving student retention and persistence in STEM majors is highly
desirable for universities, as a declining student population can have a significant impact
on current and future students, instructors, researchers, professional staff, and the
university as a whole (Watkins & Mazur, 2013). Thus, understanding students’ view on

STEM careers, the university support and gender equality may answer the persistence
and attrition in STEM majors among the tertiary students at universities.

LITERATURE REVIEW

Hypothesis Development

The following research hypotheses in this study were formulated.

The relationship between gender equality and students’ views toward STEM careers

There are many researchers that discuss about STEM and gender especially women

(Blackburn, 2017; Gomez et al., 2020; Sassler et al., 2017). Today, some of the most

75



Nur Jahan Ahmad et al.

gender-segregated STEM workforces are found in highly affluent, reputably gender-
progressive societies (Charles, 2017). Inequality has proven to be highly resilient in the
industry. Gender is a dominant cultural frame that organizes everyday social relations,
shapes individual identities, and inscribes gender inequality in social and economic
institutions. In contemporary Western societies, persons are widely presumed to occupy
one of two distinct gender categories, and many work tasks are presumed to be intrinsically
masculine or feminine (Des Jardins, 2010). Many people believe that occupations like
engineering and preschool teaching are highly segregated because they require aptitudes
and bodies that map neatly onto the “Mars and Venus” gender dichotomy (Thebaud &
Charles, 2018).

According to Wiebe et al. (2018), STEM careers are more visible in physical sciences than
life sciences. Many other researchers have reported similar findings, including Halim et al.
(2018), and Deming and Noray (2018), but limited in terms of the variables studied, one
of it is gender (Eccles & Wang, 2016; Kaleva et al., 2019; Simon et al., 2017). In the case
of STEM, the categorisation is often reinforced by the distinctively masculine cultural
beliefs, norms, and practices that pervade STEM educational and work environments
(Thebaud & Charles, 2018). In this study, the relationship between gender equality and
student’s view towards STEM career was studied according to the hypothesis:

H1: Gender equality does not positively affect diploma, undergraduate and
postgraduate students’ views on STEM careers.

The relationship between university support and students’ views toward STEM careers

The university support toward students’ development in their study majors differ and
depends on the respective university administration. However, most of them include
physical and psychosocial learning environments of students which can provide the
students with support that will improve their learning experience in the university (Rivera
& Li, 2020. The university support is important to provide positive views on STEM
careers among the students. In terms of STEM majors, the university support may
influence how the students’ view STEM careers in the career programs of the initial
phase of admission, counselling or academic talk with the students from time to time to
ensure that students get the correct viewpoints toward STEM careers (Chen & Kelly,
2013; Rezayat & Sheu, 2020).

In addition, students obtain a broad overview of designated strands in STEM and the
major clusters of careers through peers, media, and parental influences and thus develop
their own perceptions toward STEM careers. Consequently, this will influence selections
of majors in universities (Arcidiacono et al., 2012; Sadler et al., 2014). Negative views
and perceptions on STEM careers might lead to unsure feelings about the importance
of STEM majors, acquire minimal knowledge about the STEM workforce, and
thus affect their major selection of their studies (Patterson et al, 2019). Thus, a good
understanding of how STEM can contribute to the workforce at an early age, such as in
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school, is fundamental in attracting more future students to choose STEM majors at
universities. In this study, the university is the advisory support given to students, the
facilities, and infrastructure available and academic supports. The relationship between
university support and students’ view towards STEM careers was studied according to

the hypothesis:

H2: The university support does not positively affect diploma, undergraduate and
postgraduate students’ views on STEM careers.

The relationship between gender equality and attrition in STEM majors

Gender inequalities in STEM majors and careers are inevitable in several countries,
including the US, UK, India, Australia and Malaysia. According to Memon and Jena
(2017), there is a connection between gender equality and attrition. Women have a
lower rate of incentive turnover when it comes to work satisfaction. Stamarski and Son
Hing (2015) find the same thing in their research. They believe that companies with a
lot of gender inequality have a lot of people leaving by attrition. According to Emerson
(2019), two out of every three women reported being discouraged from STEM majors.
In 2018, women made up only 28% of the STEM workforce. More than 32% of female
college students who declare a STEM major will likely switch to a non-STEM major
before graduation, whereas only 25% of their male counterparts do, and women may be
1.5 times more likely than men to leave STEM fields. In addition, The STEM Equity
Monitor Report (2020) on women’s STEM participation in Australia, the proportion
of women studying STEM majors is lower than men, with only 9% of women enrolled
in a STEM major in 2018, compared to 35% of men in the 2018 intake. In terms of
gender equality, this statistic shows that men outnumber women in STEM majors. This
pattern has been seen in several countries, including the US, the UK and Malaysia. In
this study, the relationship between gender equality and attrition in STEM majors was
studied according to the hypothesis:

H3: Gender equality does not positively affect diploma, undergraduate and
postgraduate students’ attrition in STEM majors.

The relationship between university support and attrition in STEM majors

Most of the STEM attrition research is focusing on the students, lecturers, and parents but
not many are focusing on the most important role, that is the university support. STEM
attrition refers to potential to change STEM majors or dropping out of postsecondary
education before earning a degree or certificate (Chen & Soldner, 2013; Sithole et al.,
2017). Thus, how much students retain their STEM majors is the focus here. STEM
attrition is believed can also be influenced by students’ interactions or perceptions toward
the university in terms of academic advising, career counselling and university support;
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feelings of isolation in STEM fields because too few peers pursue STEM degrees and

there are too few role models and mentors available (Chen, 2015).

The declining enrolment in STEM major recently in Malaysia has produced massive
STEM promotion and programmes not only in school but also in the university (Kamsi
et al., 2019; Meng et al., 2014). Similar national agendas can be found in many other
countries, including the UK, the US and Australia. The dedication to promoting and
improving STEM education goes far beyond words, as evidenced by consistent and
funding support (Carlisle & Weaver, 2018; Chen & Kelly, 2013). For instance, many
first-year engineering programmes provide comprehensive academic and social support to
assist students in adjusting to their new environment and succeeding academically to keep
students in engineering programmes (Santiago et al., 2012). In this study, the relationship
between university support and attrition, which looking at the retention in STEM majors
was studied according to the hypothesis:

H4: University support does not positively affect diploma, undergraduate and
postgraduate students’ attrition in STEM majors.

The relationship between gender equality and persistence in STEM majors

Gender equality and persistence are found to be related. According to Milazzo and
Goldstein (2017), gender equality encourages the continuation of gender differences,
which led to heavy opposition to transition. Discriminatory norms and practises are often
more likely to persist because of gender inequality (Stewart-Williams & Halsey, 2021).
In terms of persistence in STEM majors, there is an imbalance gender equality. Women
tend to drop or switch to other majors more likely than men do (Australian Government,

2020; Shapiro & Sax, 2011).

In contrast to this, according to Miller and Wai (2015) and Porter and Ivie (2019), there
are no longer more women than men in the STEM majors. Female students have a
higher persistence rate in male-dominated STEM majors than female-dominated
STEM majors (Riegle-Crumb et al., 2016; Meyer & Strauf}, 2019). This answers the
previous research where women were reported to have lower persistence rate than men,
particularly in physical science of STEM subjects such as engineering, technology, and
mathematics which are dominated by male students. Thus, understanding how women
participate in STEM higher education can help the government, universities and other
sectors provide more targeted support for women as they progress through the STEM
pathway, from school to university (Talley & Martinez Ortiz, 2017). Furthermore, it can
assist in focusing support on specific fields and types of education to make the gender
inequality smaller. In this study, the relationship between gender equity persistence in
STEM majors was studied according to this hypothesis:

H5: Gender equality does not positively affect diploma, undergraduate and
postgraduate students’ persistence in STEM majors.
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The relationship between university support and persistence in STEM majors

STEM persistence refers to enrolment decisions that cause potential STEM graduates to
retain in STEM fields until graduate (Chen & Soldner, 2013). The student persistence rate
at the university is a measure of student success used by many universities (Elliott & Shin,
2002). This is because it reveals how well a university can retain students based on the quality
of education, research, and services provided. Thus, the role of the advisory committee in the
university and academic institution is also essential in ensuring STEM success (Rask, 2010).
It is therefore fundamental for them to maintain ongoing conversations with students about
their career interests and to keep them informed of economic or potential occupational
benefits as soon as they decide to pursue a STEM major, as well as to provide a thorough
understanding among students of how STEM can contribute to the workforce, and thus,
attracting more future professionals to the network.

A study by Graham et al. (2013) found that institutional conditions specifically the quality
of academic program, faculty teaching and accessibility of academic advising are the main
factors which retain the students in their majors and may influence their persistence to
degree completion (also in Xu, 2018). In this study, the relationship between university
support and students’ persistence in STEM was studied according to the hypothesis:

Hé6: The university support does not positively affect diploma, undergraduate and
postgraduate students’ persistence in STEM major.

METHODOLOGY

PLS-SEM was used to investigate the relationships between the investigated variables in
this study because it fits well for limited sample sizes (Hair et al., 2017). In this study, the
sample size was 130 students. As the criteria vector, the research paradigm proposed in this
study represents a positivist notion, as it formulates an empirically testable theory in relation
to views on STEM careers, university support, gender equality, as well as persistence and
attrition in STEM majors. As a result, an observational analysis involving SmartPLS 3.0
was used to validate the analysis model using Partial Least Square path simulation. The data
was analysed using partial least squares structural equation modelling (PLS-SEM) with
SmartPLS 3.0 (Ringle et al., 2015) computer software.

A collinearity analysis was performed to determine if there were two strongly correlated
metrics. The analysis of study models can be hampered by collinearity between study
constructs (Hair et al., 2014). One of the issues with collinearity in hierarchical models
is the use of overlapping metrics as a single object to quantify two or more constructs.
There will be a problem with multicollinearity if this happened. Overlapping objects are

recycled as a result. The indicators’ collinearity is calculated using VIF values, also known
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as variance inflation factors. VIF should not be greater than 5 to prevent the incidence of
multicollinearity.

The interaction hypothesis between the structures analysed can be shown using path
analysis. Among the stuff shown is the direction coefficient () between constructs with
values ranging from —1 to +1. According to Hair et al. (2014), values of path coefficients
close to +1 typically signify a meaningful association between structures, while values of
path coefficients close to 0 usually do not.

Following that, the analytical value of t will be considered in the analysis of this segment.
Hair et al. (2014) used an analytical value of 1.96 with a significance degree of 5%. A two-
tailed test was used to create this item. Simultaneously, the value of p is used to perform
this path analysis. According to Hair et al. (2017), in general, researchers report this
p-value to be able to reject or struggle to reject obtained hypotheses results. An acceptable
p-value must be below 0.05 for 5% significant.

To evaluate the hypotheses of this study, the value of the path coefficient (), the empirical
value of 4, and the value of the coefficient p were used to establish the relationship between
the constructs in this study.

Sample and Sampling

The targeted populations were diploma, undergraduate, and postgraduate university
students from five (5) technical universities in Malaysia. A stratified random sampling
procedure was utilised in this study with a population of 44,389. A sample of 130 students
with 77 males and 53 females, from aged 18—40 years old were chosen. According to
G*Power 3.1.9.4, the minimum samples required for this study was 107. Hence, the sample
(n = 130) was accepted to be employed. Most of them majoring in Civil Engineering,
Mechanical Engineering, Electrical Engineering or other related technical majors.

This study involved an instrument that was an adapted questionnaire of STEM Career
Interest Survey (STEM-CIS) by Kier et al. (2014). The questionnaire contained variables
which required both quantitative and qualitative responses. The STEM-CIS consisted of
four parts which were Part A: Demographic Information (12 items), Part B: Students’
Views on STEM Careers (11 items), Part C: Students’ Persistence Factors to Retain
STEM Majors in University (11 items), and Part D: Students’ Probability of Dropping
Major (11 items). For Part C and Part D, qualitative questions were asked to support the
Likert scale items.

Part A included 11 questions about university, gender, race, age, level of current
education at the university, academic year, major course, father’s academic qualification,
mother’s academic qualification and family occupations (parents, siblings and relatives).
Part B included the questions that were shown to be psychometrically sound for each of
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the subscales of science, technology, engineering and mathematics. Group of questions
in Part C focused on factors that might influence students to retain STEM (engineering)
majors at the university. The remaining questions in Part D were about the probability of
students to drop engineering major.

Participation was entirely voluntary and anonymous. All individual survey responses were
kept confidential and used for research purposes only. Respondents required to make a self-
assessment by expressing their agreement based on a five-point Likert scale: (1) Strongly
Disagree, (2) Disagree, (3) Neither Agree nor Disagree, (4) Agree and Strongly Agree (5).
The 45-item survey was conducted online in considering the costs to 130 respondents.
Respondents were invited to participate in the survey through email, or other social media
platforms. The duration for the respondents to complete the survey were given about a
week.

RESULTS

Demographic Information

A real phase study was conducted among students of higher education institutions in
Malaysia. A total of 130 respondents had participated. Table 1 shows the descriptive

analysis based on gender.

Table 1. Number of respondents based on gender

Gender Frequency Percentage (%)
Male 77 59.2
Female 53 40.8
Total 130 100.0

The student’s age ranges from 18 to 40 years old. Most of the students were 18 years old
(21.5%) followed by 23 years old (16.2%), and 22 years old (14.6%). Table 2 shows the

numbers of students based on their academic levels.

Table 2 shows the level of education of the respondents which were diploma (23.6%),
undergraduate (62.3%) and postgraduate (14.6%) candidates.
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Table 2. Category of respondents based on level of current education at the university

Academic year Frequency Percentage (%)
Diploma 30 23.6
Undergraduate 81 62.3
Postgraduate 19 14.6
Total 130 100.0

Partial Least Squared Sequential Equation Modelling (PLS-SEM) Analysis

Figure 1 shows the hypothesised model that fits the data with the results of this study.
To determine the degree of collinearity, tolerance (TOL) can be computed. The tolerance
reflects the amount of variation in one indicator that is not clarified by the other indicators
in the same block. The variance inflation factor (VIF) in Table 3, defined as the reciprocal
of the tolerance, is a related measure of collinearity (Hair et. al., 2017). A tolerance value
of 0.20 or lower and a VIF value of 5 or higher, in the sense of PLS-SEM, suggest a
possible collinearity issue (Hair et al., 2011). From the table above, VIF value for all the
constructs in this analysis were less than 5. (Hair et. al, 2014). This demonstrates that all
constructs in this analysis were based solely on themselves and not on any other constructs
(no multicollinearity).
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Figure 1. Proposed model for persistence and attrition in STEM majors for a career choice
with path coefficient values () and R2; values
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Table 3. Table of VIF for measuring collinearity within constructs

Attrition Persistance STEM career view
Gender equality 1.622 1.622 1.622
University support 1.622 1.622 1.622

The following results are presented based on the proposed hypothesised model in Table
4. The results were presented following the most significant to the less significant effects
in this study.

H1: Gender equality does not positively affect diploma, undergraduate and
postgraduate students’ views on STEM careers

Table 4. Table of model’s path coefficient

Path Standard #-statistics p-values  2.50%  97.50%
coefficient (B) deviation (|JO/STDEV])
(STDEV)
Gender Equality -> 0.110 0.119 0.927 0.354 -0.118 0.341
Attrition
Gender Equality -> 0.261 0.102 2.554 0.011 0.064 0.462
Persistence
Gender Equality -> 0.390 0.118 3.295 0.001 0.158 0.635
STEM Career View
University Support -> 0.100 0.129 0.774 0.439  -0.169  0.341
Attrition
University Support -> 0.238 0.104 2.286 0.022 0.050 0.455
Persistence
University Support -> 0.169 0.134 1.254 0210 -0.116  0.437
STEM Career View

The path coefficient value for the relationship between gender equality and student views
on STEM careers was 0.390 and the #-value was 3.295. At the 5% significant value, this
value is greater than 1.96. The p-value is 0.001 in this case. At the 1% significant value,
this value is less than 0.01. As a result, the hypothesis was rejected because gender equality
did positively affect students’ views on STEM careers (B = 0.390, # = 3.295, p = 0.001, SD
=0.118).

HS5: Gender equality does not positively affect diploma, undergraduate and
postgraduate students’ persistence in STEM majors
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The path coefficient value of 0.261 was shown between gender equality and student
persistence in STEM majors with zvalue of 2.554. At a significant value of 5%, this
value is greater than 1.96. 0.011 is the value for the p-value. At the 5% significant value,
this value was still less than 0.05. Hence, the hypothesis was rejected because gender
equality did positively affect students’ STEM major persistence (f = 0.261, # = 2.554,
»=0.011, SD = 0.102).

Hé6: The university support does not positively affect diploma, undergraduate and
postgraduate students’ persistence in STEM majors

The path coefficient value for the relationship between university support and student
persistence in a STEM major was 0.238 with #-value of 2.286. At the significant value of
5%, this value was more than 1.96. The p value was 0.022 which is less than 0.05 at 5%
significant value. As a result, the hypothesis was rejected because university support did
positively affect students’ persistence in STEM major (B = 0.238, 7= 2.286, p = 0.022,
SD = 0.104).

H2: The university support does not positively affect diploma, undergraduate and
postgraduate students’ views on STEM careers

The path coefficient value for the relationship between university support and student
views of STEM careers was 0.169 with t value of 1.254. At the 5% significant value,
this value was less than 1.96. The value of p is 0.210. At the 5% significant value, this
value was greater than 0.05. Therefore, the hypothesis was failed to be rejected because
university support did not positively affect students’ views of STEM careers (f = 0.169,
t=1.254, p=0.210, SD = 0.134).

H3: Gender equality does not positively affect diploma, undergraduate and
postgraduate students’ attrition in STEM majors

The path coefficient value for the relationship between gender equality and student
attrition in STEM majors was 0.110 and #-value was 0.927. At the 5% significant value,
this value is less than 1.96. The magnitude of the p-value is 0.354. At the 5% significant
value, this value exceeds the value of 0.05. As a result, the hypothesis was failed to be
rejected because gender equality did not positively affect students’ attrition in STEM
major (B = 0.110, #= 0.927, p = 0.354, SD = 0.119). This means that there was no effect
of gender equality on students’ attrition.

H4: University support affects diploma, undergraduate and postgraduate students’
attrition in STEM majors

The path coefficient value for the relationship between university support and student
attrition in STEM majors was 0.100 and #-value was 0.774. At the 5% significant value,

84



Persistence and Attrition in STEM Majors for a Career Choice

this value is less than 1.96. The amount of the p-value is 0.4398, which is more than 0.05
at the 5% significant value. Thus, the hypothesis was failed to be rejected, and university
support did not positively affect student attrition in STEM majors (B =0.100, #
=0.774, p = 0.4398, SD = 0.129). This means that there was no effect of university support

on students’ attrition.

Table 5. Table of coefficient of determination, R?

Variable R-squared R-square adjusted
Attrition 0.036 0.02
Persistence 0.201 0.189
STEM career 0.262 0.25

Table 5 shows R? coefficient, which is measured as the squared correlation between the
real and expected values of a given endogenous construct, is a measure of the model’s
predictive capacity. The coefficient represents the sum of the exogenous latent variables’
effects on the endogenous latent variable (R?). Too prevent bias against complex models, the
adjusted coefficient of determination (R%4) can be used as the parameter, as with multiple
regression (Hari et al., 2017). According to the table, the value of R%q for attrition is
0.02; this means that gender equality and university support clarified 2% of attrition. R%q
for persistence is 0.189, indicating that gender equality and university support described
18.9% of persistence. Lastly, STEM career shown a value of 0.25 for is R%a. Hence, 25%
of STEM career were explained by gender equality and university support.

Table 6. Table of effect size,

Variable Attrition Persistence STEM career
Gender equality 0.008 0.052 0.127
University support 0.006 0.044 0.019

In Table 6, the change in the R%q value when a given exogenous construct is excluded
from the model may be used to determine whether the omitted construct has a meaningful
effect on the endogenous constructs, in addition to evaluating the R%q values of all
endogenous constructs. The effect size, f* scale is the name given to this metric. According
to Cohen (1988), values of 0.02, 0.15 and 0.35 reflect minor, medium and high effects
of the exogenous latent variable, respectively. If the impact size is less than 0.02 so there
is no effect. According to Table 6, both gender equality and university support have f*
value below than 0.02 which is 0.008 and 0.006, accordingly. This means that there was
no effect of gender equality and university support on students’ attrition. For student’s
persistence, gender equality has slightly higher effect with value of 0.052 compared to
university support which only 0.044. Lastly, gender equality has small to medium effect
with value of 0.127 to student’s view on STEM career and university support have no
effect (0.019).
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DISCUSSION
Gender Equality and Students Views on STEM Careers

The results show that gender equality did positively affect diploma, undergraduate and
postgraduate students’ views on STEM careers. Meaning that students perceived gender
equality to play a significant role in STEM careers. Thus, being equal among gender
shows that both are talented, motivated, and smart (Yatskiv, 2017). This is consistent
with Hitka et al. (2018) in their study which report that both men and women appreciate
when their working relationships are satisfactory with each other in the workplace, as
this would provide the opportunity for them to progress when they receive recognition
and respect for the work they have achieved. In this study, both genders did not consider
gender as challenge because both genders could work with each other such as completing
group assignment even though the majority of students in engineering majors are males.
Thus, education to both boys and girls on how to perceive genders without prejudice
should be conducted at early age such as from kindergarten. The collaborations between
genders also should be integrated at their early age.

On the other hand, some literatures point out STEM career is dominated by men
(Cech & Blair-Loy, 2019; Yatskiv, 2017). However, these findings show that gender
itself might not be the antecedent as achieving gender equality not only promotes greater
equality in employment outcome (STEM career) but also help postpone early-marriages,
reduce infant mortality rates, and improve health and education of future generations
(The Organisation for Economic Co-operation & Development, 2011). From the data,
20 respondents expressed their interest to join a teaching profession after graduation.
They mentioned that teaching professions such as lecturer at the university as well as in
engineering line would offer them higher salary as well. This was based on their views as
one of their parents works at the university.

Gender Equality and Persistence in STEM Majors

The results show that gender equality did positively affects diploma, undergraduate and
postgraduate students’ persistence in STEM majors. Meaning that gender equality plays
an important role in retaining their STEM majors. From the data, 44 female participants
mentioned that they did not have trouble and fully supported by the faculty and their male
peers. However, they felt uneasy when they were given special treatment like “women’s
first”. This finding supports the findings of previous studies by Sithole et al. (2017) and
Chen and Soldner (2013), which assert that institutional factors and support for both
genders are equal but do have the potential to influence students’ persistence, particularly
in the STEM programme specification.

In a study by King (2016), the results show that women persist in STEM at the same
rate as men, not as mentioned earlier where many women were reported to leave STEM
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fields. In addition, King also argues that there is a need to re-examine patterns of STEM
inequality to identify points in the pipeline where gender equality exists as some studies
provide inaccurate notion that women are more likely to leave STEM majors, this will
likely discourage young women who are interested in pursuing a STEM degree but are
concerned about their chances for success. Furthermore, believing that college STEM
females are less competitive than STEM males may have negative consequences for
women who want to pursue these fields. Thus, it is very crucial to perceive genders as
equals or to ensure both genders have equal opportunity to excel in STEM majors the
university; hence, being able to persist in STEM majors at the university.

University Support and Persistence of STEM Majors

The results shows that university support did affect diploma, undergraduate and
postgraduate students’ persistence in STEM majors. Thus, the institutional conditions
specifically the quality of academic program, faculty teaching and accessibility of
academic advising are the main factors which keep students in their majors that may
influence their persistence to degree completion (Xu, 2018). These academic experiences
were found to influence the selection of occupations and predominantly on the selection
of STEM jobs (Rask, 2010). Hence, the environment, the quality of facilitation and the
role of advisory committee are in fact very crucial.

In addition, several explanations have been linked with college or university retention
in the fields of engineering such as lack of adequate preparation during preparation,
difficulties in adjusting to college life, lack of engineering community atmosphere,
limited exposure to engineering courses in the foundation and sophomore years, and
financial obligations are some possible reasons (Alkhasawneh & Hargraves, 2014).
Thus, knowing students’ major selection is guided by their knowledge about future
earnings and other occupational viewpoint; therefore, it is very important for academic
institutions to keep an ongoing conversation with students about their career interests
and keep them informed about the economic or occupational advantages once they
decide to earn a degree in STEM.

University Support and Students’ Views on STEM Careers

The results have shown that university support did not positively affect diploma,
undergraduate and postgraduate students’ views on STEM careers. This finding is
consistent with previous research (Kaleva et al., 2019; Mohtar et al., 2019; Roberts et al.,
2018) which found that the factors influencing students’ views are primarily their self-
efficacy, parental support, and expected earnings, rather than the university or academic
institution. Nevertheless, the finding by Rivera and Li (2020) suggest that academic
institutions should improve the physical and psychosocial learning environments of
students served by the university or academic institution. This is as well as the fact
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students’ viewpoints about STEM technology and facilities may influence their STEM
college learning and career orientation. This discovery was also discussed by Ikuma et al.
(2019) and Rask (2010). As a result, the university is encouraged to continue working to
promote STEM, which can have a positive effect on students’ views of STEM careers.

In this study, the respondents’ academic background, parental support, and other
influencing factors may have overshadowed the influence of university support in terms
of their perception of STEM careers. Further research should be conducted over a longer
period to examine the changes in students’ attitudes toward STEM careers as they
progress through the learning process. Thus, according to expectancy-value theory, an
individual who has subjective task value-related beliefs would stick to their insights and
perspective of choices that would bring success to him or her (Wigfield & Eccles, 2002).
In addition, the data also reports another scenario where the students mentioned that
once they entered the engineering or other fields, it would be difficult for them to change
or drop the majors as the university does not allow them to do so. Also, because many of
them are on educational loan, they are also bound to the contract. Thus, changing major
or dropping out major was out of the picture. However, the female respondents did agree
that if they were given choices, they would change to other majors such as humanities
or arts. However, all respondents do not opt to drop their major due to their financial
contracts.

Gender Equality and Attrition in STEM Majors

The results show that gender equality did not positively affect diploma, undergraduate
and postgraduate students’ attrition on STEM majors. Meaning if the students want
to drop their major, gender equality does not play any role. 65 male respondents and 42
female respondents did think about changing their major during their sophomore years.
But in terms of dropping the STEM majors, all participants felt that the support by the
peers (within one’s gender) plays major roles, instead of gender equality. They agreed that
many of them tend to follow their peers in terms of making decisions to retain or drop the
major. Similar studies by Atkins et al. (2020) and Tkuma et al. (2019) and Sargent (2014),
suggest that academic discussion with peers and support that they received would lead to
positive outcome expectations, greater interest in STEM retain STEM majors, and better
academic results all which at the end had positive effects on major goals. This shows that
peer support at the university might contribute to the students’ attrition at the university
in comparison to gender equality.

University Support and Attrition of STEM Majors
The findings show that university support did not positively affect students’ attrition in
STEM majors. This shows that university support did not influence students’ decision

in dropping their STEM majors. For instance, when the respondents were asked about
whether they would prefer to retain their majors, all participants agreed that they
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were going to retain their majors not because they wanted to but because the university
system is very strict in terms of changing majors. According to Lent and Brown (2013),
human will adapt their behaviours to accomplish something in life as well as resolve the
predicaments or any setback along the ways. These are happening in all stages of human’s
life span. However, the most important period of a person’s life is often during youth and
adolescence period as the career and family development are within this stage (Ingersoll
& Perda, 2010). Thus, knowing their responsibility to complete their degree, regardless of
the university support, the students would maintain their majors even though some of the
respondents did mention if they had the chance to change their major not due to lack of
university support, but because the courses are difficult and challenging.

CONCLUSION

This research has revealed new insights and viewpoints into tertiary students’ perspectives
on STEM majors and professions. The respondents who were engineering students
regarded engineering as exclusive and sophisticated major because they believed that only
competent with higher academic ability could enrol in engineering majors. This gives
them the trust and positive value in the sense that they were inspired and determined to
stick with their majors; even though some of them were struggling with high cognitive
level courses in the beginning.

Furthermore, gender equality is significant in students’ views of STEM careers and
persistence in STEM majors. This study posits that gender should be considered equal in
STEM major and careers without any prejudice among both genders. Furthermore, this
study represents that woman should be equitably represented, according to Sustainable
Development Goal (SDG) number five (5), as gender inequalities still exist in every
community. Women endure occupational segregation and salary disparities, as well as a
lack of access to acceptable jobs. They are frequently denied basic schooling and health
services, as well as being victims of abuse and discrimination. They are disproportionately
underrepresented in political and economic decision-making. Thus, this study shows that
gender equality is not a concern if it is still practised in the institution such as university.
Thus, in relation to these, the university support such as the usage the facilities, mentoring,
and support from the administration and lecturers regardless of genders are important for
the students to retain in their majors; hence reducing attrition rate.

The university can channel its support’s systems towards awareness of global citizenship
among students. The development of sustainability curricula and training programmes
should support students for careers in fields for the development society wellbeing.
Hence, in order to increase human welfare, university education should address fairness
and promote the development of STEM graduates who are committed to public-good
principles and making professional contributions to society (Walker, 2015). However,
empowering higher education institutions requires change. Universities thus play a crucial
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role in nurturing professionals who possess the skills and knowledge to cope with
increasingly complex, transdisciplinary and cross-border problems, whose combination
makes it even more important for these higher education institutions to transform the
way knowledge is generated and shared. They need to develop abilities that allow the
current generation to understand, empathize and practice collective values and principles
that can guide one to lead quality lives. Thus, not just transforming higher educational
institution for sustainable future, but also changing the mentality of students to opt for
STEM majors that can contribute to the wellbeing not just for themselves, but for the
society and nation as well.
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