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Abstract

This study attempts to evaluate the female acceptability in the science, technology,
engineering, and mathematics (STEM) fields in higher education in Pakistan. It has been
found that females have been less likely to participate in STEM education in the past as
compared to males. The situation has been changing gradually, and females have been found
entering STEM in developed and developing countries. A quantitative study has been
conducted using a cross-sectional survey as a technique of data collection. A sample size of
417 female students has been sampled from the sciences discipline through the proportionate
random sampling technique, and 409 female students have participated. A structured questionnaire
has been used as a level of measurement, and pre-testing has been done on 25 randomly
selected female students to check the reliability, i.e., .714 and above. An attitudinal scale has
been developed to measure the response of female students. The tables have been used to
show the trend of the data. Statistical techniques include univariate analysis, normality test,
Kendall’s tau b, and the Chi-Square test. The study findings point out that gender
expression, gender sensitivity, supportiveness, and cooperativeness are correlated and
associated with female acceptability in STEM higher education. However, the results also
assert that personal acceptability, parental acceptability, and peer-based acceptability have an
association and correlation with female acceptability in STEM. The study findings also
reveal that careerist femininity, job orientation, and family-oriented femininity have a
positive correlation and an association with female acceptability in STEM higher education.

Keyword: STEM Education, Gender Sensitivity, Careerist Femininity, Individualized
Femininity, Gender ldentity

Introduction

A lot of studies have been conducted in the Global North and Global South on the
feminization of science, technology, engineering, and mathematics (STEM) education
(David, 2012). Likewise, it has been found that every single girl who chooses a STEM field
has her own experience and different motivational level (Olutayo & Adebayo, 2021). It has
been observed that females face different challenges in entering higher education in
developing countries (Shoaib & Zaman, 2025). However, the number of females is
increasing rapidly not only in developed countries but also in developing countries (Shoaib,
Waris, & Igbal, 2025c; Lingyu, Wengin, & Chao, 2021). A considerable number of studies
have been carried out on the issue of a smaller number of female students in different
countries (Shoaib, Waris, & Igbal, 2025b). Likewise, the female students belonging to
science subjects have a better understanding of career decision making and more future
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security (Shoaib, Waris, & Igbal, 2025b). There were several difficulties faced by female
students in terms of choosing STEM education at international universities (Shoaib, Waris, &
Igbal, 2025a). Similarly, a very small amount of work has also been done in Pakistan
(Shoaib, Waris, & Igbal, 2025a). Females face social, cultural, and economic barriers in
Pakistan to enter higher education (Shoaib, Tariq, Rasool, & Igbal, 2025). Parental support is
necessary for female students to perform well in STEM subjects (Shoaib, Tarig, & Iqgbal,
2025b). Several difficulties are faced by female students in choosing subjects (Shoaib, Tariq,
& Igbal, 2025a). Females need peer groups and societal support to continue their higher
education in several countries (Shoaib, Shamsher, & Igbal, 2025). Hence, this study has been
designed to evaluate feminization of STEM in higher education, specifically referring to
acceptability and resistance (Shoaib, Shamsher, & Igbal, 2025).

Main Objective: This study attempts to evaluate the female acceptability in the STEM field
in higher education in Pakistan.

Review of Literature

The study findings outlined that now young females were more interested in choosing STEM
fields and more career-oriented than males (Tandrayen-Ragoobur & Gokulsing, 2022).
Similarly, the study findings examined that parental support impacts the decision-making
abilities and confidence level of students (Shoaib, Abdullah, & Ali, 2020; Garcia, Torio-
Lopez, Garcia-Pérez, & Inda-Caro, 2019). Likewise, the argument of the study revealed that
for increasing the females in the STEM field, parental socialization and parental education
were important (Ahmad, Shoaib, & Shaukat, 2021; Simunovi¢ & Babarovié, 2020).
Comparably, the study of Ikkatai et al. (2019) asserted that parental attitudes impact the girls'
agreement with the STEM field in Japan. Correspondingly, the study findings showed that
there are many situations in which parental income level decides the field of education of a
student (Dokme, Aciksoz, & Koyunlu Unlu, 2022). Furthermore, the study of Huq (2021)
indicated that in Bangladesh, females face different problems in education, during
occupation, and also in politics; religious and cultural elements have an impact on their daily
life. In addition, the study's findings concluded that students' belief that students who belong
to the STEM field have more career opportunities and more future security (Ahmad, Ahmad,
Shoaib, & Shaukat, 2021; Ananthram, Bawa, Bennett, & Gill, 2024).

The study findings outlined that females in the STEM field need more social support, and
they face different mental health issues (Shoaib, Rasool, Kalsoom, & Ali, 2025). In the same
vein, the study findings examined that girls have different experiences in the STEM field,
and experiences depend on the environment and the policies of the institution (Shoaib,
Kausar, Ali, & Abdullah, 2025). In addition, the argument of the study revealed that females'
decision-making about whether to accept or reject (Shoaib, Igbal, & Iftikhar, 2025). It
depends on multiple factors and also depends on the society (Shoaib & Bashir, 2025).
Furthermore, the study of Séinz, Fabregues, Romano, and Lopez (2022) asserted that in
Western countries, there is an underrepresentation of females in science subjects.
Correspondingly, the study findings showed that girls want to choose STEM fields, but due
to their low socio-economic status, they do not choose them (Shoaib, Ali, & Kausar, 2025).
Comparably, the study of Jones, Howe, and Rua (2000) indicated that female students show
more interest in science subjects, and males think that science subjects are more difficult.
Likewise, the study's findings concluded that girls who were engaged in the STEM field were
facing different stigmas from society (Shoaib, Ali, Igbal, & Abdullah, 2025).

The study findings outlined that females need family support to complete their education, and
parents were role models for their children (Shoaib, 2025a). Similarly, the study findings
examined that parents play an important role in building confidence and self-efficacy in girls
and developing an interest in the STEM field (Shoaib, 2025b). Likewise, the argument of the
study revealed that the education of parents and the gender of students depend on what
subjects they choose (Ali, Shoaib, & Kausar, 2025). Comparably, the study of Shoaib,
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Zaman, and Abbas (2024) asserted that most of the time, educated parents prefer girls'
education to that of uneducated parents. Correspondingly, the study's findings showed that
attitudes towards the girls' education have a strong and important relationship with traditional
thinking (Shoaib, Shehzadi, & Abbas, 2024b). Furthermore, the study of Siani, Marley,
Smith, and Donnelly (2020) indicated that females express less interest in science and
business subjects. In addition, the study's findings concluded that students’ STEM
achievement has a relationship with parental pressure and personal interest (Shoaib,
Shehzadi, & Abbas, 2024a).

The study findings outlined that for increasing the ratio of females in the STEM field,
parental education matters a lot (Shoaib, Ali, & Abbas, 2024). In the same token, the study
findings examined that it was important that parents not choose the subject for their children
by gender (Shoaib, 2024e). In addition, the argument of the study revealed that parents with
science-related occupations prefer that children go for STEM subjects compared to the
parents with non-science-related occupations (Shoaib, 2024d). Furthermore, the study of
Kirita and Mwantimwa (2021) asserted that knowledge and information help in career
decision-making and help to choose better subjects. Correspondingly, the study findings
showed that the decision about the subjects taken by the females depended on their peer
group (Shoaib, 2024b). Comparably, the study of Mulyadi, Rahardjo, and Basuki (2016)
indicated that parents play a vital role in building confidence and reducing academic stress
among children. Likewise, the study's findings concluded that many females choose science
subjects for their future security, so that they get better jobs in the future (Shoaib, 2024c).
The study findings outlined that social support and barriers faced by females in choosing the
STEM field affect their future goals (Shoaib, Fatima, & Jamil, 2021; Lent et al., 2003).
Similarly, the study findings examined that there were multiple critical barriers present for
females while choosing a science field (Shoaib, Ali, & Akbar, 2021; Lawrence, Poole, &
Diener, 2003). Likewise, the argument of the study revealed that people believe that boys are
more skilled and technical in the engineering field (Shoaib, Ahmad, Ali, & Abdullah, 2021,
McGuire et al., 2022). Comparably, the study of van der Vleuten, Steinmetz, and van de
Werfhorst (2018) asserted that after secondary education, peer group has a strong impact on
what to choose next. Correspondingly, the study findings showed that family, peer group,
and media have a strong relationship with career decision making (Shoaib, Abdullah, & Ali,
2021; Yunusa, Jaafar, Ismail, & Othman, 2022). Furthermore, the study of Kaur (2020)
indicated that sometimes females want to choose a STEM field, but due to peer pressure,
they choose some other field. In addition, the study findings concluded that parental attitudes
and their conflicts impact the career development of students (Shoaib, 2021; Dogan &
Bacanli, 2012).

The study findings outlined that there were a large number of females in the education sector
who got top positions, but in the job, only a few females (Shoaib, 2024a). In the same token,
the study findings examined that many females are doing jobs and have a lack of support
from their circle (Ali, Zaman, & Shoaib, 2024). In addition, the argument of the study
revealed that, unfortunately, like the subject, people also divide jobs on the basis of gender
(Shoaib, Usmani, & Abdullah, 2023). Furthermore, the study of Sullivan and Sullivan
(1983) asserted that career counselling was important for females to learn how to tackle the
barriers and develop their careers. Correspondingly, the study findings showed that girls want
to choose technical careers, but society considered that computers and technology were a
boys' club (Shoaib, Shehzadi, & Abbas, 2023). Comparably, the study of Mavriplis et al.
(2010) indicated that girls take a break in their STEM careers due to the pressure of
household responsibility, and after some time, they lose their confidence when they want to
continue their career. Likewise, the study's findings concluded that males were also more
dominant in job sectors and females felt a gender identity threat (Shoaib, 2023b).

The study findings outlined that in vocational choices, gender plays an important and
complicated role (Shoaib, 2023a; Welsh, 2020). Similarly, the study findings examined that
the distribution of power depended on the masculine and feminine (Shoaib, Tarig, Shahzadi,
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& Ali, 2022; Paechter, 2006). Likewise, the argument of the study revealed that females were
more emotional and sensitive than men (Shoaib & Ullah, 2021a; Chen, Yuan, Zheng, Chang,
& Luo, 2018). Comparably, the study of Randell et al. (2021) asserted that females gender
were more talented and responsible. Correspondingly, the study findings showed that female
face stereotypes at different stages of life (Shoaib & Ullah, 2021b; Schein, 1975).
Furthermore, the study of De las Cuevas, Garcia-Arenas, and Rico (2022) indicated that
gender was a factor that affected the choice of students about higher education. In addition,
the study findings concluded that personality and self-efficacy were the reasons behind the
choice of STEM as a major by females (Shoaib, Igbal, & Tahira, 2021; McKinney, Chang, &
Glassmeyer, 2021).

The Data and Methods

A quantitative study has been conducted using a cross-sectional survey as a technique of data
collection. A sample size of 417 female students has been sampled from the sciences
discipline through the proportionate random sampling technique. On the other hand, 409 female
students have participated in the study. A structured questionnaire has been used as a level of
measurement, and pre-testing has been done on 25 randomly selected female students to
check the reliability, i.e., .714 and above. An attitudinal scale has been developed to measure
the response of female students. Different software, including MS Excel and SPSS, has been
used to analyze the data. The study findings are presented in detail along with the statistical
analyses. The tables have been used to show the trend of the data. Statistical techniques
include univariate analysis, normality test, Kendall’s tau b, and the Chi-Square test. This
study has been based on the primary data collected from the female students enrolled in the
Faculty of Science at a public sector university.

Results and Discussions

The analysis revealed that the age of 50.1 percent of students was 19 to 20. Similarly, the
analysis asserted that the age of 34.4 percent of students was 21 to 22. Likewise, the primary
data showed that the age of 4.2 percent of students was 23 to 24. The analysis revealed that
39.7 percent of fathers' education was matriculation. Similarly, the analysis asserted that 20.0
percent of fathers' education was intermediate. Likewise, the primary data described that 2.9
percent of fathers' education was primary. The analysis revealed that 36.4 percent of mothers'
education was matriculation. Similarly, the analysis asserted that 21.8 percent of mothers'
education was intermediate. Likewise, the primary data showed that 4.2 percent of mothers'
education was primary. The analysis revealed that the family occupation of 41.8 percent of
families was business. Similarly, the analysis asserted that the family occupation of 20.0
percent of families was agriculture. Likewise, the primary data described that the family
occupation of 6.8 percent of families was labor. The analysis revealed that the income of 63.3
percent of families was 80000 or above. Similarly, the analysis asserted that the income of
16.6 percent of families was 40001 to 50000. Likewise, the primary data showed that the
income of 5.8 percent of families was up to 40000. The analysis revealed that 41.6 percent of
students have 2 to 3 siblings. Similarly, the analysis asserted that 40.1 percent of students
have 4 to 5 siblings. Likewise, the primary data showed that 1.7 percent of students have 8 or
more siblings. The analysis revealed that the family size of 61.8 percent of students was 4 to
6. Similarly, the analysis asserted that the family size of 29.6 percent of students was 7 to 9.
Likewise, the primary data showed that the family size of 3.4 percent of students was 10 or
above. The analysis revealed that the family type of 73.6 percent of students was nuclear.
Similarly, the analysis asserted that the family type of 21.3 percent of students was joint.
Likewise, the primary data showed that the family type of 5.1 percent of students was
extended. The analysis revealed that the residential area of 51.3 percent of students was rural.
Similarly, the analysis asserted that the residential area of 48.7 percent of students was urban.
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Table 1
Socio-demographic Characteristics of Female Students

Category f % Category f %
Age (Years) Family Size
Upto 18 46 113 Upto3 21 5.2
19-20 205 50.1 4-6 253 61.8
21 - 22 141 344 79 121 29.6
23 -24 17 4.2 10 and above 14 3.4
Total 409 100 Total 409 100
Fathers’ Education Mothers’ Education
Illiterate 20 4.9 Illiterate 28 6.8
Primary 12 2.9 Primary 17 4.2
Middle 20 4.8 Middle 30 7.3
Matric 162 39.7 Matric 149 36.4
Inter 82 20.0 Inter 89 21.8
Bachelor 55 13.4  Bachelor 63 15.4
Master and above 58 14.3 Master and above 33 8.1
Total 409 100 Total 409 100
Family Monthly Income (PKR) Number of Siblings
Up to 40000 24 5.8 Uptol 15 3.7
40001-50000 67 166 2-3 170 41.6
50001-60000 28 6.8 4-5 164 40.1
60001-70000 30 7.5 6-7 53 12.9
80000 and above 260 63.3 8 and above 7 1.7
Total 409 100 Total 409 100
Family Occupation Family Type
Private jobs 28 6.8 Nuclear 301 73.6
Government jobs 37 9.2 Joint 87 21.3
Abroad 32 7.8 Extended 21 5.1
Business 171 41.8 Total 409 100.0
Agriculture 82 20.0  Residential Area
Teaching 31 7.6 Rural 210 51.3
Labor 28 6.8 Urban 199 48.7
Total 409 100 Total 409 100.0
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Table 2 describes the test of normality of the variables. The analysis indicated that not all the
variables were normally distributed and non-parametric. It has also been confirmed by the
calculated value of the Kolmogorov-Smirnov and Shapiro-Wilk test, i.e., less than 0.05 p-
value. Hence, non-parametric analysis has been made for further data analysis.

Table 2

Test of Normality

Variables Kolmogorov-Smirnov? Shapiro-Wilk

Statistic Df Sig.  Statistic df Sig.

Gender Expression 136 409  .000 925 409  .000
Gender Sensitivity 145 409  .000 934 409  .000
Supportiveness and cooperativeness 158 409  .000 .898 409  .000
Careerist Femininity 126 409 .000 913 409  .000
Individualized Femininity 149 409  .000 924 409  .000
Family Oriented Femininity 149 409  .000 924 409  .000
Personal Acceptability 136 409  .000 .958 409  .000
Parental Acceptability .092 409  .000 .982 409  .000
Peer-Based Acceptability 111 409  .000 957 409  .000
Job Oriented 111 409  .000 .956 409  .000
Historical Resistance 131 409  .000 .940 409  .000
Cultural Resistance .079 409  .000 978 409  .000
Structural Resistance .084 409  .000 973 409  .000
Gender Identity 120 409 .000 877 409  .000
Female Acceptability in STEM .059 409  .002 .978 409  .000

a. Lilliefors Significance Correction

Table 3 outlines the result of Kendall's tau_b statistical test of the variables. The analysis
asserted that there is a weak positive correlation (tau_b = .235) between gender expression
and gender sensitivity. The analysis asserted that there is a weak positive correlation (tau_b =
.291) between gender expression and supportiveness and cooperativeness. The analysis
asserted that there is a weak positive correlation (tau_b = .257) between gender expression
and careerist femininity. The analysis asserted that there is a weak positive correlation (tau_b
= .285) between gender expression and individualized femininity. The analysis asserted that
there is a weak positive correlation (tau_b = .275) between gender expression and family-
oriented femininity. The analysis asserted that there is a weak positive correlation (tau_b =
.182) between gender expression and female acceptability in STEM fields. The analysis
asserted that there is a weak positive correlation (tau_b = .162) between gender sensitivity,
supportiveness, and cooperativeness. The analysis asserted that there is a weak positive
correlation (tau_b = .272) between gender sensitivity and careerist femininity.

The analysis asserted that there is a weak positive correlation (tau_b = .254) between gender
sensitivity and individualized femininity. The analysis asserted that there is a weak positive
correlation (tau_b = .244) between gender sensitivity and family-oriented femininity. The
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analysis asserted that there is a weak positive correlation (tau_b = .231) between gender
sensitivity and female acceptability in STEM fields. The analysis asserted that there is a
moderate positive correlation (tau_b = .378) between supportiveness, cooperativeness, and
careerist femininity. The analysis asserted that there is a moderate positive correlation (tau_b
=.368) between supportiveness and cooperativeness, individualized femininity. The analysis
asserted that there is a moderate positive correlation (tau_b = .366) between supportiveness,
cooperativeness, and family-oriented femininity. The analysis asserted that there is a weak
positive correlation (tau_b = .229) between supportiveness and cooperativeness and female
acceptability in STEM fields. The analysis asserted that there is a moderate positive
correlation (tau_b = .364) between careerist femininity and individualized femininity.

Table 3

Kendall’s tau b Statistical Test

Variable GEEX GESE SUAC CAFE INFE FAOF ACCE

*% *% *%

*%

*% *%

GEEX 1.000 235 291 257 .285 275 182

GESE 1.000 162" 272" 254" 244" 2317
SUAC 1.000 378" .368™ 365" 229"
CAFE 1.000 364" 363" 307
INFE 1.000 1.000™ 277
FAOF 1.000 281"
ACCE 1.000

**_Correlation is significant at the 0.01 level (2-tailed).

The analysis asserted that there is a moderate positive correlation (tau_b = .363) between
careerist femininity and family-oriented femininity. The analysis asserted that there is a weak
positive correlation (tau_b = .307) between careerist femininity and female acceptability in
STEM fields. The analysis asserted that there is a moderate positive correlation (tau_b =
1.000) between individualized femininity and family-oriented femininity. The analysis
asserted that there is a weak positive correlation (tau_b = .277) between individualized
femininity and female acceptability in STEM fields. The analysis asserted that there is a
weak positive correlation (tau_b = .281) between family-oriented femininity and female
acceptability in STEM fields. The analysis in Table 4 asserted that there is a weak positive
correlation (tau_b = .217) between personal acceptability and parental acceptability. The
analysis asserted that there is a weak positive correlation (tau_b = .299) between personal
acceptability and peer-based acceptability. The analysis asserted that there is a weak positive
correlation (tau_b = .276) between personal acceptability and job orientation. The analysis
asserted that there is a moderate positive correlation (tau_b = .491) between personal
acceptability and female acceptability in STEM. The analysis asserted that there is a
moderate positive correlation (tau_b = .423) between parental acceptability and peer-based
acceptability.

Table 4
Kendall’s tau b Statistical Test

Variable PEAC PAAC PEBA JOOR ACCE
PEAC 1.000 217 299™ 276" 491"
PAAC 1.000 423" 269" 602"
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PEBA 1.000 .282™ 659"
JOOR 1.000 494™
ACCE 1.000

**_Correlation is significant at the 0.01 level (2-tailed).

The analysis asserted that there is a weak positive correlation (tau_b = .269) between parental
acceptability and job orientation. The analysis asserted that there is a moderate positive
correlation (tau_b = .602) between parental acceptability and female acceptability in STEM
fields. The analysis asserted that there is a weak positive correlation (tau_b = .282) between
peer-based acceptability and job-oriented. The analysis asserted that there is a moderate
positive correlation (tau_b = .659) between peer-based acceptability and female acceptability
in STEM fields. The analysis asserted that there is a weak positive correlation (tau_b = .494)
between job-oriented and female acceptability in STEM fields. Further, the analysis in Table
5 asserted that there is a moderate positive correlation (tau_b = .324) between gender identity
and female acceptability in STEM fields.

Table 5

Kendall’s tau_b Statistical Test between Gender Identity and Female Acceptability in STEM
fields

Variables Gender Female
Identity acceptability
in STEM
fields
Kendall's Gender ldentity Correlation 1.000 324"
tau_b Coefficient
Sig. (2-tailed) . .000
N 409 409
Female Correlation 324™ 1.000
acceptability in Coefficient
STEM fields ] ]
Sig. (2-tailed) .000
N 409 409

**_Correlation is significant at the 0.01 level (2-tailed).

Table 6 pointed out the Chi-Square results of the variable. The primary data analysis
indicated that there is an association (value = 2024.498) between gender expression and
female acceptability in STEM fields. The primary data analysis indicated that there is an
association (value = 1709.242) between gender sensitivity and female acceptability in STEM
fields. The primary data analysis indicated that there is an association (value = 2114.819)
between supportiveness and cooperativeness and female acceptability in STEM fields. The
primary data analysis indicated that there is an association (value = 2117.674) between
careerist femininity and female acceptability in STEM fields. The primary data analysis
indicated that there is an association (value = 2042.265) between individualized femininity
and female acceptability in STEM fields. The primary data analysis indicated that there is an
association (value = 2033.245) between family-oriented femininity and female acceptability
in STEM fields.
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Table 6
Chi-Square Statistics Test (Female acceptability in STEM fields=Dependent Variable)

. Asymptotic
Independent Variables Chi-Square df Significance (2-
Value .
sided)
Gender Expression 2024.498% 1276 .000
Gender Sensitivity 1709.2422 1160 .000
Supportiveness and cooperativeness 2114.819% 1102 .000
Careerist Femininity 2117.6742 1218 .000
Individualized Femininity 2042.265° 1218 .000
Family Oriented Femininity 2033.245° 1118 .000
Personal Acceptability 2702.077% 1218 .000
Parental Acceptability 3159.869? 1334 .000
Peer-Based Acceptability 3309.3822 1334 .000
Job Oriented 2578.7822 1218 .000
Historical Resistance 2428.621° 1276 .000
Cultural Resistance 2582.3022 1334 .000
Structural Resistance 2817.2922 1334 .000
Gender Identity 7074.773% 4292 .000

The primary data analysis indicated that there is an association (value = 2702.077) between
personal acceptability and female acceptability in STEM fields. The primary data analysis
indicated that there is an association (value = 3159.869) between parental acceptability and
female acceptability in STEM fields. The primary data analysis indicated that there is an
association (value = 3309.382) between peer-based acceptability and female acceptability in
STEM fields. The primary data analysis indicated that there is an association (value =
2578.782) between job-oriented and female acceptability in STEM fields. The primary data
analysis indicated that there is an association (value = 2428.621) between historical
resistance and female acceptability in STEM fields. The primary data analysis indicated that
there is an association (value = 2582.302) between cultural resistance and female
acceptability in STEM fields. The primary data analysis indicated that there is an association
(value = 2817.292) between structural resistance and female acceptability in STEM fields.
The primary data analysis indicated that there is an association (value = 7074.773) between
gender identity and female acceptability in STEM fields.

Conclusion

The study findings point out that gender expression, gender sensitivity, supportiveness, and
cooperativeness are correlated and associated with female acceptability in STEM higher
education. However, the results also assert that personal acceptability, parental acceptability,
and peer-based acceptability have an association and correlation with female acceptability in
STEM. The study findings also reveal that careerist femininity, job orientation, and family-
oriented femininity have a positive correlation and an association with female acceptability in
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STEM higher education. The study findings outline that females faced different challenges in
entering higher education in developing countries. However, the number of females has
increased rapidly not only in developed countries but also in developing countries, and
Pakistan is no exception. However, females face social, cultural, structural, economic,
familial, and other interlinked barriers in Pakistan to enter higher education in the past, and
this notion has also been changing gradually in the country.
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