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ABSTRACT

The purpose of this study was to describe the comradeship among female STEM graduate students in Taiwan. Twelve 
participants, aged 22 to 32, from three universities, were interviewed using a qualitative phenomenological approach. Themes 
emerged from the data analysis include: (1) small numbers fostering close relationships and mutual support, (2) mutual support 
to overcome challenges, (3) collaborative learning to facilitate development, (4) mutual sharing and emotional connections 
to enhance life satisfaction, (5) relaxed gender norms facilitating comfortable interactions, (6) female peers serving as role 
models, and (7) unique shared experiences offering valuable insights. This study underscores the transformative impact of 
female relationships in STEM fields. Despite their underrepresentation, women in these programs foster a supportive climate 
through cooperative efforts and connections, enhancing belonging, engagement, and academic persistence. Friendships 
among female STEM students serve as critical support systems, promoting emotional intimacy, psychological well-being, 
and collaborative learning. These findings provide essential implications for students, educators, counselors, student affairs 
professionals, and policymakers in supporting the comradeship of women in STEM graduate programs. 
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INTRODUCTION

Comradeship and mutual support among female 
stem graduate students in Taiwan

In Taiwan, there is a clear gender disparity in high-
er education majors, with most men pursuing STEM 
programs and most women opting for humanities 
programs (Chen, 2002; Hsieh, et al. 2011). Currently, 
female students comprise 47.74% of all master’s stu-
dents and 37.28% of all doctoral students in Taiwan 
(Ministry of Education [MOE], 2024). In higher edu-
cation, women represent 42.81% in natural sciences, 
mathematics, and statistics; 29.57% in information 
and communication technology; and 21.24% in en-
gineering, manufacturing, and construction (MOE, 
2024), indicating severe underrepresentation, espe-

cially in mathematics, physics, computer science, in-
formation engineering, and engineering.

Women often leave STEM fields at various points from 
recruitment to post-graduation, akin to water leak-
ing from a pipeline (Goulden, et al. 2011). To support 
women in completing their STEM degrees, it is crucial 
to explore factors that help anchor them within their 
STEM majors. Female students value relationships 
and emphasize relational pathways to persistence in 
learning (Maltese and Cooper, 2017). In a competitive 
academic environment, one of the most effective inter-
ventions for retaining women in STEM is peer-to-peer 
friendship (Maltese and Cooper; Turetsky, et al. 2020). 
Such friendships foster camaraderie and combat isola-
tion, vital for women’s retention in STEM. Friendships 
among female STEM students are essential for their 
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survival and success in STEM fields (Turetsky, et al. 
2020). 

However, little research explicitly explores the process-
es and effects of female student friendships and com-
radeships on their academic journeys. This pioneer-
ing study aims to describe the comradeship of female 
STEM students throughout their graduate school jour-
ney. In this study, “comradeship” includes friendship, 
involvement, connection, engagement, and authentic/
trustful relationships. Female student comradeship is 
defined as female students identifying each other as 
good friends. 

Female graduate students in Taiwan

Academic stress is widely recognized as a primary 
stressor among graduate students in Taiwan (Aiou, 
2005; Hsieh, 2007). Several studies have explored 
the unique experiences of female graduate students, 
highlighting the complex interplay between academic 
and personal roles. Chen (2006) described a spec-
trum of emotions experienced during graduate studies, 
viewing pain as a transformative source of strength. 
Similarly, Li (2009) examined the life transformation of 
a female graduate student, detailing her journey from 
confusion to a renewed perspective on life. This study 
underscores the dilemmas women face in balancing 
academic and personal aspirations. Wu, et al. (2013) 
investigated the experiences of women managing mul-
tiple roles during doctoral studies, identifying strategies 
such as psychological resilience, time management, 
coping mechanisms, and self-encouragement as crit-
ical to their success.

Wu (2014) described her search for meaning during 
graduate studies, noting how conflicts and complaints 
helped improve her relationships and self-understand-
ing. In a qualitative study, Wu, et al. (2013) interviewed 
three female doctoral students who were also mothers. 
Participants cited various motivations for pursuing a 
doctoral degree, including job demands, self-actualiza-
tion, family expectations, and peer influence. However, 
they faced numerous obstacles and employed coping 
strategies including structured time planning, cognitive 
reframing, and self-encouragement. Similarly, Liao 
(2014) explored time management challenges among 
female graduate students juggling multiple roles, re-
vealing how they prioritized tasks, utilized academic 
resources, and relied on family support to navigate 
competing demands.

Female STEM students in Taiwan

In Taiwan, STEM fields represent a significant pro-
portion of the graduate student population, yet a gen-
der disparity persists. Although increasing numbers 
of women are entering traditionally male-dominated 
fields, STEM remains characterized by masculine 

competition and hierarchical authority. This dynamic is 
evident in laboratory environments, where thesis advi-
sors, postdoctoral researchers, or senior doctoral stu-
dents often establish a patriarchal culture (Han, 2009). 
Liu (2001) investigated career changes among female 
STEM bachelor’s degree holders, noting that academ-
ic and career trajectories are shaped by personal inter-
est, academic performance, family expectations, and 
significant life events. Women’s career advancement 
in STEM is frequently impeded by societal biases, in-
cluding gender and occupational stereotypes, which 
lower self-efficacy and reinforce internal barriers (Liu, 
2001). 

Studies have also examined non-traditional career 
paths among women. Wang (1990) explored the influ-
ence of familial and social support on women’s pursuit 
of unconventional careers. Hsu (2000) highlighted the 
role of interest, self-cognition, and career recognition 
in motivating women to enter non-traditional fields, 
alongside external influences such as evolving socie-
tal norms, legal reforms, and teacher encouragement. 
Despite these positive factors, social stereotypes and 
inequitable promotion systems often hinder career pro-
gression for women in STEM.

Female STEM students worldwide

STEM institutions frequently exhibit an unwelcoming 
“chilly climate,” contributing to low rates of degree at-
tainment among women (Bonous-Hammarth, 2000). 
Many female students report experiencing hostile and 
unwelcoming environments at departmental, college, 
and institutional levels, which adversely affect their 
sense of belonging and fit within these fields (Hill, et 
al., 2010; Settles, et al. 2006). Conversely, in wel-
coming environments, female students are exposed 
to more affirming messages about women in STEM, 
often display markers of their major, and benefit from 
having more peer role models. Peer mentors offering 
both instrumental and psychological support are espe-
cially effective in fostering the success of female STEM 
students (Dennehy and Dasgupta, 2017; Dajani, et al. 
2021).

Turetsky, et al. (2020) demonstrated that students who 
participated in values-affirmation exercises report-
ed having more friendships and showed greater per-
sistence in STEM courses. Women tend to rely more 
heavily on interpersonal support, underscoring the 
significance of supportive relationships in STEM fields 
(Maltese and Cooper, 2017). Sparse representation of 
women in STEM courses negatively impacts academic 
achievement, whereas higher female representation 
correlates with better outcomes for female students 
(Bowman, et al. 2022).

Alemán (2010), in a four-year longitudinal study, exam-
ined undergraduate women’s perceptions of the cogni-
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tive value of their friendships. Female friendships were 
perceived as developmentally essential and cognitively 
enriching, with benefits extending into post-collegiate 
life. Similarly, Riegle-Crumb, et al. (2006) found that 
the academic performance of same-sex friends sig-
nificantly influences girls’ course selections, suggest-
ing that female friendship groups play a pivotal role in 
counteracting gendered stereotypes and reinforcing 
women’s identities in STEM disciplines. Persistence 
in STEM fields is strongly linked to support from peer 
groups, advisors, and the broader campus community 
(Clark, et al. 2016; Pedone, 2016).

Women in STEM often face isolation due to limited ac-
cess to female peers, role models, and mentors. Peer 
friendships foster camaraderie and mitigate the sense 
of isolation (Turetsky, et al. 2020). Such friendships 
address core psychological needs, countering the ad-
verse effects of marginalization in workplace and ac-
ademic environments (Kaeppel, et al. 2020). Raabel, 
et al. (2019) emphasized that peer influence is instru-
mental in retaining girls’ interest in STEM fields.

Relationships with faculty and female role models in 
introductory STEM courses are significant in encour-
aging women to remain in these disciplines. For exam-
ple, Gray, et al. (2021) found that such relationships 
positively influence women’s retention in geology pro-
grams. Female mentors provide alternative perspec-
tives, model academic life, and act as allies. Wu, et 
al. (2022) reported that female peer mentors enhance 
psychological well-being, aspirations, and emotional 
resilience among engineering students. González-
Pérez, et al. (2020) further demonstrated that female 
role models positively impact girls’ enjoyment of math-
ematics, expectations of success, and STEM aspira-
tions while reducing gender stereotypes. Dennehy and 
Dasgupta (2017) similarly found that female peer men-
tors bolster belonging, motivation, confidence, reten-
tion, and career aspirations in engineering programs.

Feelings of belonging are a stronger predictor of in-
terest in STEM than concerns about negative stereo-
types, particularly among women who are not strongly 
identified with the field (Cheryan and Plaut, 2010). Con-
versely, environments perpetuating gender-normative 
ideas drive girls away from the STEM pipeline (Van der 
Vleuten, et al. 2019). Murray (2016) identified career 
adaptability and social support as significant factors 
influencing female undergraduates’ commitment to 
STEM majors. Together, these findings underscore the 
critical role of institutional climate, mentorship, peer 
relationships, and supportive environments in foster-
ing the persistence and success of female students in 
STEM fields.

Friendships among female students

Friendship, defined as a relationship based on mutual 

feelings, is a fundamental need across genders and 
involves reliance on others (O’Connor, 1992). Unlike 
simple alliances, friendships are significant interper-
sonal connections. Gender differences in friendship 
dynamics are well-documented: males often engage in 
shared physical activities, whereas females tend to dis-
cuss personal, emotional, and intimate issues (Elkins 
and Peterson, 1993). For female university students, 
friendships play a critical role in enhancing learning, 
psychosocial development, and overall well-being. 
Women derive greater well-being benefits when they 
prioritize friendships (Lu, et al. 2021).

Female friendships are often characterized by emo-
tional intensity and self-disclosure, contrasting with 
male friendships that focus on group activities and lim-
ited expressions of affection (Wright, 1982). This dis-
tinction explains why women tend to value friendships 
more highly and benefit significantly in terms of phys-
ical and psychological well-being. Studies consistent-
ly associate valuing friendships with improved health, 
happiness, and overall well-being (Lu, et al. 2021).

Research highlights the importance of friendships for 
female students in both academic and personal con-
texts. Alemán (2010) found that female college friend-
ships are powerful, developmentally necessary rela-
tionships with long-term cognitive benefits. Picton, et 
al. (2017) identified that friendships foster a sense of 
belonging through shared interests, enhance well-be-
ing by reducing stress and increasing comfort, and 
improve learning engagement and cognitive under-
standing. Similarly, Felmlee, et al. (2012) reported that 
women place higher expectations on trust and intimacy 
in friendships, likely due to their emphasis on emotion-
al closeness and affiliation.

Buote, et al. (2007) demonstrated a strong positive 
relationship between the quality of new friendships 
and university adjustment among first-year students. 
Friendships contributed to social adjustment, insti-
tutional attachment, and academic success by pro-
viding emotional support, advice, and role modeling. 
Chaudhry, et al. (2017) emphasized that genuine 
friendships rely on mutual understanding, cooperation, 
and emotional connections, with friends often serving 
as therapists, motivators, and confidants. Takasaki 
(2017) noted that during the transition to adulthood, 
friendships offer individualized social support and help 
in identity development within an individualistic cultural 
context.

Gender and relationships in emerging adulthood

Women prioritize intimacy and emotional connec-
tion in friendships more than men, engaging in deep-
er self-disclosure and spending more time fostering 
these relationships (Galambos, 2004; De Goede, et al. 
2009). Women emphasize qualities such as trust, safe-
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ty, companionship, and cooperation, which are central 
to socially beneficial behaviors (Chen and Nakazawa, 
2009). Women also exhibit greater emotional open-
ness and communication in friendships compared to 
men (Johnson, 2004; Oswald, et al. 2004).

In contrast, male friendships are often governed by 
“male norms,” emphasizing control, dominance, and 
group conformity (Kindlon & Thompson, 1999; Galam-
bos, 2004). While male friendships prioritize instrumen-
tal assistance, female friendships focus on supportive 
and emotionally communicative relationships that en-
sure long-lasting connections (Oswald, et al. 2004).

Cross-gender mentoring relationships also reflect 
these differences, with boundaries carefully defined to 
avoid romantic involvement (Dave, 2016). In Taiwan-
ese cultural contexts, girls exhibit higher social inter-
est, invest more time in maintaining relationships, and 
prioritize the intimate sharing of emotions (Chao and 
Wang, 2013). This contrasts with male peer groups, 
which center on shared activities and practical forms 
of support.

Relational-cultural theory 

Relational-Cultural Theory (RCT) posits that individu-
als achieve personal growth and development through 
meaningful connections with others (Jordan, 2017). 
Emphasizing relationships and connections, RCT is 
particularly relevant for understanding the experiences 
of women from collectivist cultures and those facing 
oppression and marginalization (Pompeo-Fargnoli, 
2017). Therefore, RCT offers a valuable framework 
for exploring the comradeship among female graduate 
students in STEM.

Jordan (2000; 2017) outlined the following principles 
of RCT. Individuals grow through and toward relation-
ships throughout their lives. Mature functioning is char-
acterized by a movement toward mutuality rather than 
separation. Growth involves relational differentiation 
and elaboration. Mutual empathy and empowerment 
are essential for enhancing growth-fostering relation-
ships. Genuine engagement and therapeutic authen-
ticity are crucial for cultivating mutual empathy.

RCT emphasizes that growth occurs through connec-
tions and that mutual empathy and empowerment are 
fundamental to creating growth-oriented relationships. 
It is particularly effective for understanding marginal-
ized groups experiencing imbalances in power and 
privilege (Jordan and Hartling, 2002). This study ap-
plies RCT to examine the experiences of female STEM 
graduate students, focusing on how they navigate 
competition, autonomy, hierarchy, and authority within 
male-dominated STEM fields. By highlighting the im-
portance of connections, engagement, mutuality, and 

growth-oriented relationships, RCT provides insight into 
these students’ development and coping strategies.

METHODS

Phenomenology serves as a method for exploring lived 
experiences, revealing the essence and meaning of 
individuals’ subjective realities (Osborne, 1994). This 
approach was employed to illuminate the comradeship 
of female STEM graduate students in Taiwan. 

Participants 

The study involved 12 female graduate students from 
three research-oriented universities offering STEM 
graduate programs. The participants were selected 
based on the following criteria: (1) enrollment in a 
STEM graduate program for at least one and a half 
years, and (2) willingness to share their experiences 
of female camaraderie and interaction within the pro-
gram. The participants ranged in age from 22 to 32 
years, with an average age of 25.64. Eight participants 
were enrolled in master’s programs, while four were 
pursuing doctoral degrees. The fields of study included 
science (e.g., mathematics, physics, chemistry) with 
three participants; engineering with five participants; 
life/biological sciences with two participants; and com-
puter/information engineering with two participants. 
The three universities had student populations of ap-
proximately 12,000-18,000, with 6,000-9,000 being 
graduate students.

Interviewer 

A research assistant (RA) with a master’s degree in 
counseling conducted the interviews. The RA had com-
pleted coursework in qualitative research, interview 
techniques, and research methodology, and received 
specific training from the researcher to ensure sensitiv-
ity to the study’s focus. Prior to conducting the formal 
interviews, the RA performed pilot interviews to refine 
her skills and establish trustful, egalitarian relation-
ships with participants.

Researcher positionality 

The researcher, who has advised female graduate stu-
dents, has firsthand knowledge of their life experienc-
es. Through extensive interactions with female STEM 
students, the researcher recognized their heightened 
stress levels and the essential role of peer support in 
fostering their learning and development. Given their 
similar experiences, female students are better able to 
empathize with and understand each other. Forming 
small study groups can promote female friendships 
and comradeships, fostering collaborative learning and 
helping them overcome various academic and psycho-
social challenges.
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Data collection 

Using a snowball sampling method, the researcher 
identified the first participant, known for her experienc-
es of female camaraderie in a STEM program. Sub-
sequent participants were referred by previous inter-
viewees. Data collection ceased after 12 interviews 
when saturation was achieved. Each participant com-
pleted a 90- to 120-minute interview, guided by broad, 
semi-structured, and open-ended questions. Sample 
questions included: “Please describe your camarade-
rie experiences with female students during your STEM 
graduate studies. Were there any notable events, and 
what impact did they have?” All interviews were au-
dio-recorded and transcribed verbatim for analysis.

Data analysis 

The researcher conducted the data analysis following 
Creswell’s (2009) systematic approach. To minimize 
bias, she employed the practice of bracketing, setting 
aside preconceived notions about female STEM stu-
dents and suspending existing attitudes toward their 
peer interactions. This allowed her to uncover deeper 
and more nuanced meanings within the data. 

The analytical process consisted of the following 
steps. The researcher reviewed transcripts, scanned 
materials, typed field notes, and organized data into 
various information sources to facilitate analysis. She 
read through all collected data to gain a general un-
derstanding of the information, reflecting on its over-
all meaning and noting preliminary impressions. The 
analyst organized the data into textual segments and 
initiated a detailed coding process to identify patterns 
and key elements. Using the codes, she developed 
descriptions of the setting and participants, identifying 
categories and themes that emerged from the data. 
The analyst refined themes and constructed a gener-
al description of the findings, integrating various data 
elements to uncover deeper insights. She explored 
complex interconnections among the identified themes 
to achieve a more comprehensive understanding. Fi-
nally, the researcher synthesized the descriptions and 
themes to articulate the essence of the data, providing 
a cohesive interpretation of the findings.

To enhance the validity and reliability of the analysis, 
several strategies were implemented. Following Gibbs’ 
(2007) recommendations, the researcher document-
ed each step of the analytical procedure, creating a 
detailed protocol and database. Transcripts were ex-
amined for accuracy, with codes compared against the 
data to ensure consistency. Notes on coding decisions 
and definitions were maintained to support transpar-
ency. In addition, validation strategies proposed by 

Creswell and Miller (2000) were also employed. The 
researcher ensured prolonged engagement and per-
sistent observation, particularly in issues related to 
peer mentoring. Multiple sources and methods were 
triangulated to corroborate themes and perspectives. 
Rich, thick descriptions were created to vividly convey 
the participants and settings. To further enhance cred-
ibility, member checking was conducted. Participants 
were invited to review drafts of the study and provide 
feedback on the interpretations. Additionally, an exter-
nal peer was recruited to perform an audit, examining 
the research process and evaluating the findings for 
consistency and rigor.

RESULTS 

Small numbers fostering close relationships and 
mutual support 

In male-dominated STEM fields, female students often 
form close-knit groups for mutual support due to their 
minority status. One student noted, “In school, sitting in 
the classroom, girls tend to sit together.” Another said, 
“There are few girls... we get pretty familiar with each 
other and help one another because there’s no one 
else who can help us (female students in STEM pro-
grams).” The small number of female STEM students 
leads to strong bonds and mutual support. 

Mutual support to overcome challenges 

While overt discrimination against women in STEM is 
rare, subtle discrimination persists. For example, pro-
fessional personnel in internships may prefer male in-
terns, and professors may assign more important tasks 
to male peers. Participants reported that sharing these 
experiences with female peers who understand and 
empathize helps them overcome subtle prejudices, 
discrimination, and stereotypes.

Collaborative learning to facilitate development 

Female students tend to have a more serious, meticu-
lous, and cautious attitude towards learning compared 
to their male peers. Participants mentioned that male 
peers generally do homework and prepare for ex-
ams later than females, who tend to do these tasks 
promptly and in advance. Female students often form 
study groups to discuss courses, homework, and exam 
preparation. One student said, “I’m taking a very diffi-
cult course right now. (Male classmates don’t seem to 
be particularly studying the content). There’s another 
girl in our class who studies as seriously as I do; she’s 
my only study partner.” Female students frequently 
take the initiative to form study groups and collaborate 
on learning.
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Mutual sharing and emotional connections to 
enhance life satisfaction 

Female students often discuss personal topics with 
their female peers, such as makeup, dressing, shop-
ping, and food, which creates emotional connections 
and social support. One student stated, “There are only 
three girls in our lab... I’m quite happy to have girls to 
chat with about some women’s topics... for me (having 
female peers in the lab) is very satisfying.” These con-
versations provide emotional relief, interest exchange, 
and close relationship networks.

Relaxed Gender norms facilitating comfortable 
interactions 

Interaction norms between the sexes are stricter, lead-
ing female students to interact more cautiously with 
male peers. One student noted, “When dealing with 
the opposite sex (males), there is a bit of a boundary. 
Boys and girls interacting should have some boundar-
ies.” However, interacting with female peers is more 
comfortable, without the need for strict physical and 
psychological boundaries. Female communication is 
perceived as more polite, gentle, and empathetic, un-
like male classmates who often use foul language. This 
comfortable interaction helps relieve stress and nega-
tive emotions.

Female peers serving as role models 

Many female peers, including seniors, juniors, and 
classmates, are observed studying diligently and seri-
ously. One student stated, “Seeing girls who are strong 
in science and math gives me confidence. I don’t feel 
less confident because of my gender. (Female peers 
provide) living proof that women can study STEM.” Fe-
male students often use these well-performing peers 
as role models, increasing their motivation and enthu-
siasm for learning.

Unique shared experiences offering valuable 
insights 

Women in STEM often face unique challenges that 
men may not understand, such as discomfort during 
menstrual periods or handling heavy equipment. One 
student noted, “Male teachers and classmates rarely 
understand the difficulties girls face, like not being able 
to perform experiments during painful menstrual peri-
ods.” Additionally, women may experience prejudice or 
discrimination in learning environments. Female peers 
sharing their experiences in STEM studies, research, 
and careers often resonate with others and gain valu-
able support. One student said, “A male might not fully 
understand the pressures and frustrations of women 
in STEM, but a female peer can understand (anoth-
er female student’s state).” These unique experiences 

serve as important references and offer valuable in-
sights for female students in STEM fields.

DISCUSSION 

This study highlights the critical role of female com-
radeships in supporting women in STEM fields. De-
spite their underrepresentation, female students often 
form cooperative groups and connections that foster 
belonging and engagement. These relationships are 
nurtured through social support and friendships, which 
help break isolation, enhance communication, and pro-
mote persistence in STEM programs.

Participants emphasized that having more female 
peers is crucial for their academic and social experi-
ences in STEM. They underscored the importance of 
friendships and peer networks, noting that these con-
nections significantly influence their learning and over-
all well-being. These findings align with prior research 
indicating that a greater number of friends improves 
women’s persistence in STEM (Turetsky, et al. 2020) 
and that higher female representation positively im-
pacts academic achievement (Bowman, et al. 2022). 
Female students in this study relied heavily on the sup-
port of their peers, reinforcing the importance of inter-
personal relationships for women in STEM (Maltese & 
Cooper, 2017).

Female friendships were identified as essential for 
breaking isolation, fostering emotional connection, and 
encouraging persistence in STEM. These relationships 
contribute to academic success (Turetsky, et al. 2020), 
emotional intimacy (De Goede, et al. 2009), emotional 
well-being (Lu, et al. 2021; Picton, et al. 2017), and 
overall social and academic development (Buote, et al. 
2007). Participants valued the developmental and mo-
tivational aspects of these friendships, which aligned 
with prior studies emphasizing the importance of rela-
tional pathways in academic persistence (Maltese and 
Cooper, 2017).

Female friendships provide essential support systems 
that help students navigate challenges, enhance life 
satisfaction, and encourage collaborative learning. 
These findings align with literature that highlights the 
importance of friends in fostering belonging, offering 
emotional support, and serving as role models (Buote, 
et al., 2007). Participants shared that these friendships 
often involved emotional bonds formed through dis-
cussing personal struggles, including navigating gen-
der stereotypes and overcoming physical challenges. 
This aligns with previous research that underscores 
the role of emotional intimacy (De Goede, et al. 2009) 
and communication (Oswald, et al. 2004) in fostering 
strong friendships.

Diverse friend groups significantly contribute to ac-
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ademic self-efficacy (Hall, et al. 2017), social adjust-
ment, and institutional attachment (Buote, et al. 2007). 
In male-dominated environments, these friendships 
reduce stress and enhance engagement, fostering a 
sense of belonging essential for women’s interest in 
STEM (Cheryan and Plaut, 2010). Participants noted 
that these peer networks counteract gender stereo-
types, support identity development, and enhance 
self-efficacy (Riegle-Crumb, et al. 2006; Rosenthal, et 
al. 2013).

Literature suggests that women’s friendships em-
phasize emotional depth, self-disclosure, and mutual 
trust (De Goede, et al. 2009; Felmlee, et al. 2012). 
This study supports these findings, demonstrating 
that female STEM students prioritize emotional com-
munication and intimate interactions, fostering deeper 
connections. These relationships involve higher levels 
of openness and self-disclosure, which are critical for 
building trust and mutual support (Johnson, 2004; Os-
wald, et al. 2004).

The study results reinforce previous findings that sev-
eral factors positively impact the learning and devel-
opment of female students in STEM. These factors 
include the presence of female role models (González-
Pérez, et al. 2020; Gray, et al. 2021), female peer men-
tors (Dennehy and Dasgupta, 2017; Wu et al. 2022), 
and female mentors (Gray, et al. 2021). These ele-
ments help counteract negative influences, fostering 
a more supportive and empowering environment for 
female STEM students.

Using RCT as a framework, this study demonstrates 
that growth and development among female STEM 
students occur through meaningful relationships, mu-
tual empathy, and connection (Jordan, 2000; 2017). 
Participants reported forming close-knit groups and 
support networks, driven by shared experiences of 
marginalization and subtle discrimination. These con-
nections enabled them to overcome academic chal-
lenges and gender-based stereotypes through mutual 
understanding and empowerment. RCT’s principles of 
relational growth are evident in the participants’ collab-
orative learning, study groups, and role-modeling rela-
tionships, which facilitate both academic and personal 
development.

RCT also emphasizes the role of relational differentia-
tion and mutual contributions in fostering growth. Fe-
male STEM students in this study engaged in activities 
that promoted collective learning and resilience, such 
as forming study groups and seeking inspiration from 
peers. These interactions underscore the importance 
of connection and mutual growth, particularly in nav-
igating systemic barriers and isolation in male-dom-
inated STEM fields (Jordan and Hartling, 2002; 
Pompeo-Fargnoli, 2017).

CONCLUSION AND IMPLICATIONS 

The findings of this study underscore the transforma-
tive impact of female relationships in STEM fields. De-
spite the small number of women in these programs, 
their cooperative efforts and connections foster a sup-
portive climate that enhances belonging, engagement, 
and academic persistence. Friendships among female 
STEM students serve as critical support systems, pro-
moting emotional intimacy, psychological well-being, 
and collaborative learning. Educators, leaders, and 
policymakers should prioritize recruiting more women 
into STEM programs and fostering environments that 
support female camaraderie. Understanding the signif-
icance of female peer networks can inform strategies 
to improve retention and success for women in STEM. 
Practical implementations could include developing 
mentorship programs, facilitating female-led study 
groups, and addressing the unique needs of women 
in male-dominated fields. Ultimately, female friend-
ships and peer networks not only enhance academic 
and personal development during graduate studies 
but also prepare students for successful transitions to 
professional life. By fostering connection, involvement, 
and mutual support, these relationships play a pivotal 
role in advancing gender equity and inclusion in STEM 
fields.
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