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Abstract 

Science, Technology, Engineering, and Mathematics (STEM) are becoming increasingly important in today's 
society as they drive innovation and shape the future of the global economy. However, there is a persistent 
gender gap in STEM education and careers, with women significantly underrepresented in these fields. This 
gender gap can be attributed to various factors, including societal stereotypes, a lack of role models, and 
inadequate support systems for girls and women interested in pursuing STEM careers. This study aims to 
understand why women tend to avoid STEM careers and how to encourage women to be more involved in STEM 
fields. This study uses qualitative methods with interview collection techniques. The results of the study show 
that there are several aspects for women to be involved in STEM (1) initial exposure to the STEM field, (2) 
providing positive role models for women, (3) creating an inclusive and supportive learning environment, and 
(4) working actively to eliminate gender bias and stereotypes. Encouraging girls and young women to pursue 
STEM fields is critical as it not only helps create a more diverse and inclusive workforce but also opens up 
opportunities for innovation and advancement. Studies have shown that exposing girls to STEM fields at an early 
age can significantly impact their interest and confidence. In addition, they have access to positive female role 
models. They are creating an inclusive and supportive learning environment for girls in STEM fields. In 
conclusion, addressing the STEM gender gap and encouraging girls to pursue STEM careers is critical to creating 
a diverse and inclusive workforce, driving innovation and progress. 
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Abstrak 
Bidang Sains, Teknologi, Teknik, dan Matematika (STEM) menjadi semakin penting dalam masyarakat saat ini, 
karena mendorong inovasi dan membentuk masa depan ekonomi global. Namun, ada kesenjangan gender yang 
terus-menerus dalam pendidikan dan karier STEM, dengan perempuan yang secara signifikan kurang terwakili 
di bidang ini. Kesenjangan gender ini dapat dikaitkan dengan berbagai faktor, termasuk stereotip masyarakat, 
kurangnya panutan, dan sistem pendukung yang tidak memadai untuk anak perempuan dan perempuan yang 
tertarik mengejar karir STEM. Penelitian ini bertujuan untuk memahami alasan mengapa wanita cenderung 
menghindari karir STEM dan bagaimana mendorong wanita untuk lebih terlibat dalam bidang STEM. Penelitian 
ini menggunakan metode kualitatif dengan teknik pengumpulan secara wawancara. Hasil penelitian bahwa 
terdapat bebera aspek agar perempuan terlibat dalam STEM (1) pemaparan awal ke bidang STEM, (2) 
memberikan model peran perempuan yang positif, (3) menciptakan lingkungan belajar yang inklusif dan 
mendukung, dan (4) bekerja secara aktif untuk menghilangkan bias dan stereotip gender. Sangat penting untuk 
mendorong anak perempuan dan perempuan muda untuk mengejar bidang STEM karena tidak hanya 
membantu menciptakan tenaga kerja yang lebih beragam dan inklusif, tetapi juga membuka peluang untuk 
inovasi dan kemajuan. Penelitian telah menunjukkan bahwa memberi anak perempuan paparan bidang STEM 
pada usia dini dapat berdampak signifikan pada minat dan kepercayaan diri mereka. Selain itu, memiliki akses 
ke panutan perempuan yang positif. Menciptakan lingkungan belajar yang inklusif dan mendukung anak 
perempuan di bidang STEM. Kesimpulan, mengatasi kesenjangan gender STEM dan mendorong anak 
perempuan untuk mengejar karir STEM sangat penting untuk menciptakan tenaga kerja yang beragam dan 
inklusif, mendorong inovasi dan kemajuan.  

Kata kunci: Pendidikan STEM, Kesenjangan Gender, Anak Perempuan, Strategi, Pengembangan Karir 

http://jurnal.umt.ac.id/index.php/prima
mailto:nur.choiro@umt.ac.id


192 ◼ P-ISSN: 2579-9827|E-ISSN: 2580-2216 

Prima: Jurnal Pendidikan Matematika  Vol. 7, No. 2, July 2023, 191-205  

INTRODUCTION 

The underrepresentation of women in STEM (Science, Technology, Engineering, and 

Mathematics) fields has been a persistent issue, despite ongoing efforts to bridge the gender 

gap (Cheryan et al., 2017). According to the National Science Foundation, women represent 

only 28% of the science and engineering workforce (NSF, 2021). This gap is even more 

pronounced in fields such as computer science and engineering, where women comprise only 

25% and 15% of the workforce (Stoet & Geary, 2018). This gender gap not only limits the 

potential of talented individuals but also hinders the progress of these fields (Shapiro & Sax, 

2019). Therefore, it is crucial to encourage girls to pursue STEM careers and close the gender 

gap in STEM fields. 

One of the reasons behind the gender gap in STEM fields is the lack of representation 

of women in STEM roles (Baram-Tsabari et al., 2020). This situation can lead to a need for 

more female role models and mentors for girls interested in STEM. Giving girls visible female 

STEM role models can inspire and motivate them to pursue STEM careers. Additionally, these 

role models can provide valuable guidance and advice to girls, helping them navigate the 

challenges of pursuing STEM careers. 

Another barrier to girls pursuing STEM careers is the gendered stereotypes associated 

with STEM fields. Girls may feel that STEM fields are not for them because of societal 

expectations or the perception that they are male-dominated. To overcome this, promoting 

diverse representations of scientists and engineers in popular media is essential as 

highlighting women's accomplishments in STEM fields (Moss-Racusin et al., 2021). 

STEM education is also critical in encouraging girls to pursue STEM careers (Siregar et 

al., 2023). Providing girls with high-quality STEM education can equip them with the skills and 

knowledge needed to succeed in STEM fields (Siregar & Anggrayni, 2023). This condition 

includes access to advanced coursework, hands-on learning opportunities, and exposure to 

STEM professionals (Siregar et al., 2022). By providing girls with a solid foundation in STEM, 

they can develop confidence in their abilities and be more likely to pursue STEM careers 

(Wang & Degol, 2017). 

Another important aspect of STEM education is creating a supportive learning 

environment that is inclusive of girls. This aspect includes ensuring that girls have access to 

the same opportunities as boys, such as participation in extracurricular STEM activities and 
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competitions. Additionally, it is essential to provide girls with a safe and inclusive learning 

environment that fosters a sense of belonging in STEM fields (Lewis et al., 2016). 

Encouraging girls to pursue STEM careers requires collaboration among various 

stakeholders, including educators, parents, and policymakers. Educators are critical in 

promoting STEM education and creating a supportive learning environment for girls. Parents 

can also significantly encourage their daughters to pursue STEM careers by providing 

resources and support. Policymakers can help bridge the gender gap in STEM fields by funding 

STEM education programs and initiatives to encourage girls to pursue STEM careers (Harms 

et al., 2019). 

Addressing the biases and barriers that girls may face when pursuing STEM careers is 

essential. This case includes addressing the unconscious biases that may affect how girls are 

perceived in STEM fields and providing girls with access to support networks and mentors. 

Additionally, it is essential to create policies and programs that promote diversity and 

inclusion in STEM fields (National Academies of Sciences, Engineering, and Medicine, 2018; 

Rosli et al., 2019). 

Closing the gender gap in STEM requires a multifaceted approach that addresses the 

societal and systemic barriers girls may face when pursuing STEM careers. By providing girls 

with visible role models, promoting diverse representations of scientists and engineers, and 

providing high-quality STEM education, we can encourage girls to pursue STEM careers and 

help bridge the gender gap in these fields.  

STEM-Education 

STEM education has become increasingly important in today's society due to the 

growing demand for workers with science, technology, engineering, and mathematics skills. 

The need for STEM professionals is particularly acute in computer science, engineering, and 

healthcare fields (National Science Board, 2018). However, despite the growing demand for 

STEM professionals, there is a need for more individuals with the necessary skills to fill these 

positions. Therefore, there is a need to promote STEM education to ensure students are 

equipped with the skills and knowledge needed to succeed in these fields. 

Research has shown that students who receive high-quality STEM education are more 

likely to pursue STEM careers. STEM education allows students to develop critical thinking, 
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problem-solving, and analytical skills essential for success in STEM fields. Additionally, STEM 

education can help students develop a passion for STEM subjects and a desire to pursue 

careers in these fields (Beede et al., 2016; National Academies of Sciences, Engineering, and 

Medicine, 2018). 

However, there are several challenges to providing high-quality STEM education, 

including a need for more resources, a shortage of qualified STEM teachers, and a lack of 

diversity in STEM fields (Borgonovi & Montt, 2020; National Science Foundation, 2021). These 

challenges are particularly acute for underrepresented groups, such as girls and students from 

low-income families, who may have different opportunities than their peers. Therefore, 

addressing these challenges and promoting equity in STEM education is essential to ensure 

that all students can succeed in STEM fields. 

STEM-Gender Gap 

The gender gap in STEM has been persistent, with women being underrepresented in 

computer science, engineering, and mathematics. This underrepresentation has been 

attributed to several factors, including gender stereotypes, bias, and a lack of female role 

models in STEM fields. These factors can discourage girls from pursuing STEM careers, limiting 

their potential and hindering progress (National Science Foundation (NSF),2021). 

Research has shown that early exposure to STEM education can play a critical role in 

encouraging girls to pursue STEM careers. This result includes providing girls with hands-on 

learning opportunities, STEM mentors, and female role models. Additionally, promoting 

diversity and inclusivity in STEM education can help create a supportive learning environment 

that fosters a sense of belonging in STEM fields. By providing girls with the skills and 

knowledge needed to succeed in STEM fields and addressing the societal and systemic 

barriers that may affect their participation in these fields, we can help bridge the gender gap 

in STEM (LaForce et al., 2021; National Science Foundation, 2018). 

Despite ongoing efforts to promote gender equity in STEM fields, the gender gap 

persists. However, several promising initiatives are aimed at addressing this issue, including 

expanding STEM education programs and promoting diversity and inclusion in STEM fields. 

By working to address the root causes of the gender gap in STEM and creating a more 

equitable learning environment, we can help ensure that all individuals, regardless of gender, 

have the opportunity to pursue their passions and reach their full potential in STEM fields 
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(National Science Foundation, 2021; The National Academies of Sciences, Engineering, and 

Medicine, 2018). 

STEM Careers 

STEM careers have become increasingly important today as technology is essential 

daily. The demand for STEM professionals has grown substantially, particularly in computer 

science, engineering, and healthcare. These fields require individuals with a strong foundation 

in science, technology, engineering, and mathematics, as well as critical thinking and 

problem-solving skills. Therefore, promoting STEM education and encouraging students to 

pursue careers in STEM fields is crucial (Kelly et al., 2020; Minogue & Jones, 2017; National 

Science Board, 2018; Su et al., 2018). 

STEM careers offer many advantages, including high salaries, job security, and 

opportunities for career advancement. Additionally, STEM careers offer individuals the 

chance to positively impact society by contributing to scientific advancements and 

technological innovations. As such, STEM careers are increasingly viewed as a desirable and 

rewarding career path for individuals interested in science and technology (Arntz et al., 2020; 

Gander, 2018; National Science Board, 2018; Rosen, 2020; Siregar et al., 2019; Wang, 2019). 

However, several challenges are associated with pursuing a career in STEM, including a 

lack of diversity in STEM fields, which can lead to a lack of inclusivity and representation. 

Additionally, students and parents may need more awareness about the opportunities 

available in STEM careers, particularly for underrepresented groups (Rosli et al., 2020). 

Therefore, it is essential to address these challenges and promote diversity and inclusivity in 

STEM fields to ensure that all individuals have the opportunity to pursue their passions and 

succeed in STEM careers (Eddy et al., 2020; Madsen, 2021; National Academies of Sciences, 

Engineering, and Medicine, 2018; National Science Foundation, 2019; Seymour & Hewitt, 

2017). 

METHODS 

Research on STEM Education and the Gender Gap aims to understand why women tend 

to avoid STEM careers and how to encourage women to be more involved in STEM fields. The 

goal of this research is that women can be involved with STEM at all levels of education, from 

elementary school students to adult professionals. 



196 ◼ P-ISSN: 2579-9827|E-ISSN: 2580-2216 

Prima: Jurnal Pendidikan Matematika  Vol. 7, No. 2, July 2023, 191-205  

This study applied a qualitative method involving five Batangtoru junior high school 

(SMP) students. This research was carried out in January-March 2023. The technique for 

selecting respondents was purposive sampling. The student criteria used were (1) class IX 

junior high school girls and (2) carrying out science learning (IPA) and mathematics. The 

research procedure includes online interviews. The research instrument is an interview guide. 

Implementation is carried out to five students each 90 minutes. Qualitative research is 

conducted to understand the meaning and perspective of the research subject, look for 

specific patterns or themes, and gain in-depth insights about the phenomenon being studied. 

The data analysis technique used involves the process of categorizing, coding, and identifying 

themes or patterns in the data that has been collected. 

RESULTS AND DISCUSSION 

The review of existing literature on the benefits of STEM in action projects identified 

several key benefits, including increased student engagement and motivation, improved 

critical thinking and problem-solving skills, and increased interest in STEM careers. These 

benefits have been demonstrated in a variety of educational settings, including K-12 

classrooms, informal education programs, and higher education institutions. 

Science, Technology, Engineering, and Mathematics (STEM) fields have been 

experiencing significant growth and development in recent years. However, there has been a 

persistent gender gap in STEM education and careers, with women significantly 

underrepresented in these fields. The underrepresentation of women in STEM fields is a 

significant issue that has important implications for individuals, society, and the economy 

(Siregar & Anggrayni, 2023). The lack of gender diversity in STEM fields can lead to a lack of 

innovation, creativity, and critical thinking. Additionally, women excluded from STEM fields 

may miss out on opportunities for high-paying jobs, personal fulfilment, and making 

significant contributions to society. Therefore, it is essential to identify strategies to 

encourage girls to pursue STEM education and careers. 

Results of interviews conducted with AZH and RS: 

The students need access to learning natural sciences directly from the teacher, 
so this student is less interested in learning. This student wanted to understand 
science topics better—lack of access, such as science facilities or equipment at 
school. There is also a lack of teachers trained in teaching science subjects or 
educational resources (role models) available in specific communities or areas, 



Prima: Jurnal Pendidikan Matematika ◼ 197 

STEM in Action: Real-World Applications of Science, Technology, Engineering, and Math  
Warsito, Siregar, Gumilar, Rosli 

especially here. Therefore, this student's motivation to study science and choose 
a future career in science and technology is not great. 

Research results on strategies for encouraging girls to pursue STEM careers suggest that 

early exposure to STEM education, access to hands-on learning opportunities, STEM mentors, 

and female role models are critical in encouraging girls to pursue STEM careers. Additionally, 

promoting diversity and inclusivity in STEM education and STEM fields can help create a 

supportive learning environment that fosters a sense of belonging and encourages girls to 

pursue their passions in STEM fields (Barron & Bell, 2020; Kiefer & Sanchez, 2019; National 

Academies of Sciences, Engineering, and Medicine, 2020; National Science Foundation, 2021; 

O'Brien & Rawson, 2019). 

Forward, the results of interviews with AD: 

This student has liked science and math lessons; she generally like exact lessons 
because they are very challenging. Because she likes this lesson, she sometimes 
needs the teacher's direction. Especially at home, she often discusses with her 
parents or siblings. If necessary, her parents will give her a tool like a phone to 
study more deeply. If she has trouble, she usually asks them. At school, she often 
asks back the results of the discussions I get from home. In the future, she will be 
more interested in science than social sciences. 

The study found that girls who participated in STEM programs in middle school were 

more likely to pursue STEM majors in college than girls who did not participate in such 

programs. Similarly, another study found that girls who participated in an all-female STEM 

program in high school were more likely to pursue STEM majors in college than girls who did 

not participate in such a program (Liao & Cadigan, 2019; Nadelson & Nadelson, 2018). 

Results of interviews from MP: 

She is interested in science and math lessons. Because besides being active in 
learning, Her also often involved in environmental cleaning programs, so she 
often gets knowledge on how to take good care of the environment. She has been 
directly involved in breaking down organic and non-organic waste at school. This 
activity has much to add to her knowledge, especially in science lessons. In the 
future, She will still choose science class rather than social class. 

Other research has shown the importance of access to hands-on learning opportunities 

in promoting girls' interest in STEM fields. For example, a study found that girls who 

participated in a robotics competition were more likely to express an interest in pursuing 

STEM careers than girls who did not participate in the competition. Similarly, a study found 
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that girls who participated in a hands-on engineering program were more likely to express an 

interest in pursuing engineering careers than girls who did not participate in the program 

(Denner et al., 2017; Master et al., 2017). 

Interview results from RS: 

One of the reasons why she is not interested in studying science is that there is 
nothing special to emulate or admire as a successful example of applying science 
and mathematics. Therefore, she rarely gets involved in school activities related 
to these two subjects. However, her view may change if she finds someone who 
is an expert and can apply it in real life related to science or mathematics. 

STEM mentors and female role models have also been found to be important in 

encouraging girls to pursue STEM careers. Research has shown that girls with STEM mentors 

or female role models are more likely to express an interest in pursuing STEM careers than 

girls who do not have such mentors or role models. Additionally, research has shown that 

exposure to female role models in STEM fields can help combat gender stereotypes and biases 

that may discourage girls from pursuing STEM careers. 

Results of interviews from RR: 

In general, she likes science and mathematics. Science lessons can be applied 
directly in life. For example, the waste segregation taught in her school is applied 
in her home environment. She is family needs to implement this waste separation. 
However, after she studied and participated in school activities, she understood 
the benefits this activity would bring. Besides earning money from plastic waste, 
the environment around her house is also clean and beautiful.  

Promoting diversity and inclusivity in STEM education and STEM fields has also 

encouraged girls to pursue STEM careers. Research has shown that girls who perceive STEM 

fields as more inclusive and welcoming are more likely to express an interest in pursuing STEM 

careers than girls who perceive these fields as less inclusive and welcoming. Additionally, 

promoting diversity and inclusivity in STEM fields can help combat gender stereotypes and 

bias, creating a more supportive learning environment for all students. 

Interview results from RS: 

She is also not interested in science and mathematics lessons because she needs 
strong encouragement from her teacher or family. She only follows this lesson 
because it only runs the curriculum at school. This lesson is quite tricky for her to 
understand, especially Mathematics. When she finishes junior high school, she 
will continue to a vocational rather than a high school. She is more interested in 
social work. 
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However, research has identified several barriers to promoting girls' participation in 

STEM education and careers. These barriers include gender stereotypes and bias, a lack of 

female role models in STEM fields, and support and encouragement from teachers and 

parents (Siregar, 2020; Siregar & Rosli, 2021). Additionally, research has shown that girls may 

need more confidence or self-efficacy in STEM fields, which may discourage them from 

pursuing STEM careers (George-Jackson & Litzler, 2018; Wang & Degol, 2017; Vossoughi et 

al., 2016). 

These obstacles can be overcome; research has identified strategies for promoting girls' 

participation in STEM education and careers. These strategies include early exposure to STEM 

education, promoting diversity and inclusivity in STEM fields, providing access to hands-on 

learning opportunities, and providing STEM mentors and female role models. Additionally, 

research suggests the importance of addressing gender stereotypes and bias in STEM 

education and promoting a culture of inclusivity and equity in STEM fields. 

In conclusion, research on strategies for promoting girls' participation in STEM 

education and careers has identified several promising approaches, including early exposure 

to STEM education, access to hands-on learning opportunities, STEM mentors and female role 

models, and promoting diversity and inclusivity in STEM fields. While several barriers to 

promoting girls' participation in STEM education and careers exist, addressing these barriers 

through effective interventions and programs can help promote gender equity in STEM fields. 

By promoting gender equity in STEM fields, we can help ensure that all individuals have the 

opportunity to pursue their passions and reach their full potential in these critical fields. 

CONCLUSION 

The gender gap in STEM is a persistent issue requiring ongoing attention and action. 

Providing girls with early exposure to STEM education, access to hands-on learning 

opportunities, STEM mentors, and female role models can play a critical role in encouraging 

girls to pursue STEM careers. Additionally, promoting diversity and inclusivity in STEM 

education and STEM fields can help create a supportive learning environment that fosters a 

sense of belonging and encourages girls to pursue their passions in STEM fields. 

Several promising initiatives aim to address the gender gap in STEM fields. These include 

expanding STEM education programs, promoting diversity and inclusion in STEM fields, and 
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creating mentorship programs for girls interested in pursuing STEM careers. By working to 

address the root causes of the gender gap in STEM, we can help ensure that all individuals, 

regardless of gender, have the opportunity to pursue their passions and reach their full 

potential in STEM fields. 

Moreover, addressing societal and systemic barriers that may affect girls' participation 

in STEM fields is essential. Gender stereotypes and bias can discourage girls from pursuing 

STEM careers, limiting their potential and hindering the progress of these fields. Therefore, it 

is crucial to challenge these stereotypes and biases and promote a culture of inclusivity and 

equity in STEM fields. 

Promoting gender equity in STEM fields is not only a matter of social justice but also a 

matter of economic and technological progress. By ensuring that all individuals have equal 

opportunities to pursue their passions in STEM fields, we can help drive innovation and 

advancement, benefiting society. Therefore, it is essential to continue promoting STEM 

education and encouraging girls to pursue STEM careers while addressing the societal and 

systemic barriers that may affect their participation in these fields. 
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