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BACKGROUND:

Gender disparity in science has remained a concern among organisations worldwide due to some
cultural norms that have existed for a long time, anticipated gender roles, and societal pressures.
These issues impact women's choices to engage in, maintain, and advance scientific careers.
OBJECTIVE:

The study explores the effects of cultural values and gender stereotypes on women scientists'
career expectations, self-confidence, and professional success in Kenya.

METHODS:

A mixed-methods design, which included quantitative and qualitative data collection, was used.
An online survey was conducted on 435 Kenyan women scientists aged between 20 and 40 in five
regions to collect quantitative data. Structural Equation Modeling (SEM) tests the hypothesized
relationships of latent constructs. Complementary in-depth interviews with 25 participants
explored the cultural and socialinfluences on women's scientific careers.

SEM analysis showed that culturally-based gender roles were associated with cultural norms,
which had astrongrelationship with traditionalgenderroles (S = 0.72,p <0.001), and consequently
lessened the desire to pursue science careers (f = -0.51, p < 0.001). Aspirations markedly
indicated careerresults (f = 0.64,p < 0.001), whereas self-efficacy raised aspirations (b = 0.49, p
< 0.001). The indirect impact was that cultural values negatively influenced career achievements
(B =-0.25,p <0.01). Qualitative findings verified that cultural ideologies and family demand limited
ambitions, though self-belief and agency helped some women to defy those demands.

Culturally sensitive policies are needed to empower women to develop careers in science.
Achieving gender equity requires societal transformation and institutional reforms encouraging
women's participation and advancement in STEM fields.
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INTRODUCTION

All over the world, there is still a big difference between
men and women in science, which is primarily
influenced by cultural, social, and gender norms " 2,
Success in gender equity occurs in some fields, but
women still struggle to access, maintain, and advance
in Science, Technology, Engineering, and Mathematics
(STEM) work 2. There are differences in numbers and
how societal practices, organizational policies, and
psychological features shape these differences.

Various research results reveal how the paths of women
scientist are significantly affected by cultural views of
gender " 2 %, In several countries, even though many
women as men receive science degrees at the
undergraduate level, Chavatzia® reports that women's
representation drops sharply at higher levels and in
leadership positions. Often called the "leaky pipeline,"
this phenomenon points out the obstacles that keep
women from working in science throughout their
careers. In her doctoral work, Sheppard ? argues that by
studying the pipeline using feminist geography, she
finds that women's involvement in STEM is strongly
linked to location, culture, and institutions, rather than
only gender.

Many times, usual genderroles insocieties stand in the
way of girls and women getting a science education "®.
Allover the world, girls are sometimes (oralways) made
to believe that science is not for them because of
beliefs that connect science to something masculine 7.
These rules are learned from family, school, and media,
which leads many to consider science a field only for
men. In Africa and South Asia, pressure on girls to meet
cultural expectations at home often interferes with
their chance to accomplish success in science .

In Kenya, the global and continental trends are
manifested through persistent inequalities (gender
imbalances). Kenya National Bureau of Statistics
(2023) found that less than 30 percent of female
employees were working in professional, scientific,
and technical sectors, and the proportion declined
drastically with more senior research and academic
leadership positions °. Although the number of
undergraduate enrolments in STEM is almost equal
between men and women, females are still

underrepresented in postgraduate opportunities, and
approximately 25% of those enrolled in STEM pursue
doctoral degrees '°. The women cannot access higher
education or even have opportunities for research
mobility since cultural needs such as early marriage,
domestic chores, and local practices, especially in
pastoralist and coastal communities, often limit them
. National programs such as Kenya Vision 2030 and
STEM mentorship programs have tried to mitigate these
disparities, butin many areas, the changes are low and
very patchy "2,

Furthermore, the effects of gender disparity on self-
confidence and personal goals are often guided by
popular cultural beliefs. Several researchers have used
Bandura's ' ideas of self-efficacy to study the role of
self-confidence in academic and work-related
achievements. Gender differences in self-confidence
in STEM may begin early, with the kinds of messages
students receive from society and their teaching and
parenting environments '*. The way women feel about
themselves in science is generally influenced by what
happens outside of their work, which strongly affects
whether they advance in that field.

Issuesin the system are made even worse by obstacles
inside academic institutions. Evidence shows that
women scientists often encounter bias in getting hired,
assessed, and promoted. For example, Moss-Racusin
et al. ® found that faculty tended to give higher ratings
of competence and hiring possibilities to men than to
women who were identical to them. Because of such
favouritism, women are often left behind amid
academic orresearch hierarchies. As aresult, teaching
and service responsibilities given to women often carry
less weight in the promotion decision process than
their research output '°.

Besides organizations, the worldwide community of
scientists also makes a significant difference. Global
researchers praise collaboration, worldwide
movement, and competition, although most women do
not benefit from them because of burdens from family
life, insufficient support, or visa rules 3. In 2024,
Sheppard ? points out that the places and networks in
science often work against women, particularly those
from less wealthy parts of the world.
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Taking intersectionality into accountis important when
analysing gender differences. Women in science come
from many different social, ethnic, and national
backgrounds. Carastathis's 6 theory of
intersectionality works well here by showing how
different forms of discrimination can limit women's
activity in science. Black and Indigenous women face
both racism and sexismin the world of science, making
it even harder for them to participate .

Recent scientific work is starting to study how these
cultural, institutional, and psychological dimensions
affect each other, applying SEM to understand how
gender stereotypes and women's views of themselves
affect their STEM interests. The researchers concluded
that the influence of cultural stereotypes was indirect,
showing up as changes in how people see themselves
and their level of motivation for different careers. This
finding shows that analytical techniques help separate
the complex relationships. As a result, the present
study used Structural Equation Modeling (SEM) to
examine the ways cultural norms and gender roles
impactwomen's ambitions and their results in science.
SEM makes it possible to model how both seen and
unseen factors influence one another, which is ideal
for understanding the impact of culture on science.

A group of early-career women scientists from many
cultural and geographic backgrounds was selected for
the survey. As a result, researchers can explore how
local customs meet global science standards. For
example, women in Western regions might have to deal
with unnoticed biases and unchanging institutional
policies. In contrast, those in more traditional areas
might have direct rules on where they can go, what they
wear, or which schools they can attend 3. To make
successful policies, you must understand these
differences.

This study reveals that aspiration and desire work as
internalized versions of whatsocietyand culture expect
from individuals. Based on feminist psychology, society
influences desire; what women imagine they can have
is often narrowed by cultural beliefs '®. Through
considering desire as part of the process, the study
enhances understanding of gender disparity in science.

The research, notably, points out that we must look

beyond simply increasing women's opportunities in
science. Even though access matters, it is not all that
we need. A shift in traditions and rules is required so
that women succeed in their careers in science.
Experts have recommended in this study that schools
introduce mentorship programs, make changes in
institutions, and organize events to address and
challenge stereotypes from childhood 6.

Overall, there are more reasons for the gender gap in
science than simply people deciding on their own, and
these reasons come from our society's beliefs and
structures '°. Using SEM to explore the relationships
between these factors, this study brings new
knowledge about women's main problems in science
and outlines steps for increasing gender fairness
worldwide.

Research Design

This research used a convergent mixed-methods
design, a combination of quantitative and qualitative
research methods to examine the impact of cultural
norms and gender roles on women's ambitions and
gains in science ?°. Structural Equation Modeling (SEM)
was at the center stage because it examined the direct
and indirect relationships between cultural norms,
gender roles, aspirations, self-efficacy, and career
outcomes. The qualitative strand offered more
insightful information on lived experiences, which
could be triangulated, and the results interpreted in a
more in-depth way.

Population and Sampling

The study population was composed of young women
between the ages of 20 and 40 years in Kenya pursuing
or employed in STEM disciplines in different cultural
regions of Kenya (Western, Eastern, North Eastern, Rift
Valley, and Coastal). This age bracket was specifically
selected as it is in the early-to-mid career stage that
women will be most susceptible to dropping or not
progressing in science careers. Previous research has
indicated that crucial retention and progression points
happen during these years 2" 22, Women above 40 years
old and who generally experience leadership-related
limitations, like the glass ceiling, were not
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incorporated, as this study was only on the issues
related to entry, persistence, and progression.
Purposive sampling was used to recruit participants
and ensure diversity in the context and experiences of
the culture. Potential participants were found within
networks of STEM organizations, academic
institutions, and professional associations.

Sample Size

Atotal of 435 people participated inthe survey. The size
of the sample is large enough to meet the minimum
requirement for SEM analysis, which usually requires 10
to 20 times the number of estimated parameters . A
model of this scale provides enough statistical power
to check its validity.

Data Collection

The collection of data was carried out in two stages.
The first phase involved a qualitative survey conducted
online, whereby early-career women in science were
purposely targeted. Age, region of residence, field of
specialization, level of education, and employment
status were some of the demographic factors that the
survey had captured. A structured questionnaire was
used to measure the primary constructs; 25 items were
used, and the questions were rated on a 5-point Likert
scale (1 = Strongly Disagree to 5 = Strongly Agree).
These constructs were: Cultural Norms (e.g., Women
in my culture are generally encouraged to pursue
science) Gender Roles (e.g., The priority of a woman is
to take care of the family, not a career) Aspirations and
Desires (e.g., | want to make significant contributions
to my branch of science), Self-efficacy in Science (e.g.,
| believe | can perform scientific tasks) and Career
QOutcomes (e.g., professional achievements,
leadership positions, publications and research
positions achieved). Everything was modified based on
accepted instruments, such as the Gender-STEM Scale
or the Cultural Attitudes toward Women in STEM Scale.
The content validity was determined by having three
professionals who looked at the content: two senior
lecturers in gender studies and one statistician in SEM,
to assess the clarity, coverage, and relevance of the
items.

The second phase involved gathering qualitative datain
the form of in-depth interviews with 25 participants
who were picked out of the respondents who had filled

out the survey. Such interviews were more informative
on the influence of cultural background, family
expectations, and organizational settings on women's
career trajectories in science, which could be
triangulated and placed in the qualitative results.
Some of the steps to provide trustworthiness and
credibility were peer debriefing, member checks with
the chosen participants, and retaining an audit trail of
the analysis procedure. Anonymity of responses
ensured confidentiality, and participants were
interviewed in safe and voluntary conditions.

Quantitative Analysis

The lavaan package of R measured the quantitative
data with Structural Equation Modeling (SEM) %, The
analysis was divided into a number of steps. To
summarize the major trends, first, the descriptive
statistics  (frequencies, means, and standard
deviations) were calculated (Table 1). Second,
Exploratory Factor Analysis (EFA) was performed to
show the underlying factor structure and remove
redundancy of items 2°. Confirmatory Factor Analysis
(CFA) was used to test the sufficiency of the
measurement model and to prove the constructs
followed. The test of model fit was conducted on the
basis of the following criteria: Comparative Fit Index
(CFI) =2 0.90, Root Mean Square Error of Approximation
(RMSEA) = 0.08, and Standardized Root Mean Square
Residual (SRMR) = 0.08. Lastly, the hypothesised
relationships among the constructs were tested using
Path Analysis, e.g., did cultural norms predict
aspirations, which in turn are related to career
outcomes %,

Qualitative Analysis

All the interview data were studied by applying NVivo 12
using a thematic approach. To analyse the survey,
deductive coding with new themes that appeared
(inductive coding) was combined. Cultural rules within
the home, gendered mobility obstacles, and clashing
life ambitions were recognized and used with the data
to improve understanding 2. For example, both the
analysis of what the questions asked and uncovering
key themes were used in the coding. After finding the
main themes of "internalized culture," "differences in
how men and women move," and "escalating
ambitions," we triangulated these with our numbers to
improve their interpretation .
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Validity and Reliability

Cronbach's alpha was used to measure reliability, and
it was found that all constructs met the accepted level
of internalconsistency (allabove 0.70)as showninTable
1. Together, using CFA and testing
convergence/divergence, it was determined that
construct validity was maintained (e.g., Average
Variance Extracted (AVE) > 0.5; Composite Reliability
(CR) > 0.7). In the qualitative component, we used
several strategies to be rigorous and trustworthy.
Triangulation of the sources of data (survey and
interviews) and member checking were used to
establish the credibility, wherein the participants were

Table 1. Descriptive Statistics

requested to read and validate the accuracy of
important themes. The reliability was guaranteed
through an audit trail of NVivo coding decisions. Peer
debriefing of the research team was used to increase
confirmability so that individual bias was eliminated.
Transferability was addressed since the description of
the background and the context of the participants was
quickly presented. Ethical issues were also taken into
account very strictly: the interviews were conducted in
safe and confidential locations, ensuring the
participants' confidentiality and anonymity. Delicate
questions were posed carefully; respondents could
pull out at any point. Such practices allowed credibility
and reliability of the qualitative results.

Variable Mean SD Cronbach’s a N
Cultural Norms 3.678 0.8189 0.81 435
Gender Roles 4.091 0.7495 0.84 435
Aspirations 3.395 0.9081 0.79 435
Career 3.645 1.0192 0.83 435
Outcomes

Self-efficacy 3.789 0.8485 0.87 435

Descriptive Statistics and Preliminary Findings

The study revealed that 435 respondents, who were
spread across various parts of Kenya, were involved in
the study (Western-28%, Eastern-25%, Coastal-22%,
Rift Valley- 15%, and North Eastern-10%). Most of the
respondents (71%) were between the ages of 25 and
35 years, and 64% were early researchers or had just
graduated. Descriptive analysis revealed that
approximately 60 percent of the women thought
traditional gender roles were the reason women could
not follow a science career, and 73 percent said that
family expectations about marriage and motherhood
were a strong factor that affected their ambitions in the
field. In addition, 42% said that they had thought of
abandoning their careers in science because they

lacked institutional or mentorship support. These
findings illuminate the role of culture and gender in
shaping career and aspirations in science among
female scientists.

Measurement Model (Confirmatory Factor Analysis).
CFA was applied to the research model to test the
validity of the hidden factors: Cultural Norms, Gender
Roles, Personal Aspirations, Self-efficacy, and Career
Outcomes. All constructs indicated good internal
consistency, as their Cronbach’s alpha values were
between 0.79 and 0.87. The fit indices for the model
were satisfactory: The CFl for these data is 0.921.
RMSEA equals 0.046. The SRMR for the study is 0.043,
and the y%df is 2.18. All the loadings for individual
indicators were higher than 0.60, indicating that the
constructs were well measured.

ASFI Research Journal. 2026;3(1): e12844. doi: 10.70040/asfirj-evxy-4ggr

elSSN: 3043-4262 S



Africgn Science
Frontiers Initiatives | ASFIRJ
Research Journal

»

Regional Differencesin Cultural Support

Findings also indicated a regional difference in the
perceived cultural support of the participation of
women in science (Figure 1). The West was the most
supportive (Mean Score =4.3), and this was followed by
the Rift Valley (Mean Score = 3.9). The moderate
support was exhibited in the coastal and North Eastern
regions (Mean Score = 3.1-3.2), and the variability was
wide, which indicates coexistence between
progressive and conservative opinions. The average
support in the Eastern region was the lowest, and this
was due to the impact of cultural and religious
practices on the role of gender in STEM representation.
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Figure 1. Regional Perceived Cultural Supportin Kenya

Structural Model Results

The hypothesized construct relationships facilitated by
the results of the SEM (Table 2, Figure 2) were
confirmed. Gender roles also were found to have a
significant relation to cultural norms (f = 0.72, p <
0.001), implying that the internalized cultural values
have a profound influence on the perceptions towards
women in science. Gender roles were found to have
adverse effects on personal goals (§ = -0.51,p <
0.001), and this means that women who supported the
office of gender roles had a lower career aspiration.
Personal aspirations were found to have an optimistic
future prediction of career (f§ =0.64,p <0.001), and
self-efficacy boosted aspirations (§ = 0.49, p < 0.01).
One more indirect impact was also noted: gender roles

and aspirations of the cultural norms had a negative
impact on career outcomes (f = -0.25,p < 0.01).

Table 2. SEM Model Path Coefficients

Path B P-
value
Cultural Norms > Gender Roles 0.71982 < 0.001
Gender Roles » Aspirations -0.50971 < 0.001
Aspirations > Career Outcomes 0.63984 < 0.001

0.48798 0.001
-0.24987  0.001

Self-efficacy > Aspirations
Cultural Norms »> Career Outcomes

Thematic Integration with Qualitative Interviews

Qualitative interviews provided deeper insights and

complemented the SEM findings. Results revealed four

key themes:

Aspirational Conflict and Role Expectations
Many participants highlighted tensions
between pursuing science and meeting family
obligations. One respondent from Northern
Kenya explained, “My mother is encouraging,
though my aunts often ask why I’'m not getting
married yet. Here, science is not something a
woman can easily choose.” This supports the
quantitative result that gender traditions lower
career ambitions.

i) Cultural Mobility Barriers

Constraints on women’s mobility emerged as a
recurring barrier. A participant from Kilifi
County stated, “No one in my family thinks it’s a
good idea for me to travel alone for science, but
my brothers can travel wheneverthey like.” Such
restrictions reinforced the SEM finding that
cultural norms indirectly influence career
outcomes.

ii) Desire as Resistance and Agency

Some participants demonstrated resilience by
challenging cultural expectations. A
respondent from Western Kenya noted, “/
decide how | live. If | hadn’t fought against
society’s ideas, | would not be accepting my
PhD in Applied Mathematics.” This illustrates
how self-belief and aspirations can override
cultural constraints.
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iii) Mentorship and Institutional Gaps
Several women emphasized the lack of role
models and institutional support. One
participant stated, “I felt invisible in my

AS3

AS2 +~—0.68 0.78

Aspirations

AS1

SE3

SE2

SE1

Gender
Roles

Cultural
Norms

department; there was no senior woman
scientist to look up to.” This aligns with the
quantitative finding that 42% of participants
considered leaving science due to poor
mentorship.

Career
Outcomes

.68
57— 0.61
0.66 \o.72
75 GR2 080 CcO3
o \
GR1 \ coz2
\
CN3 [ole]]
//-“
47
98— o2
0'72\ . Measurement Model:
CN1

Figure 2. Structural Equation Model Path Diagram

DISCUSSION

Findings of this research give a good reason to believe
that cultural norms and gender roles have a powerful
impact on women's ambitions and career
achievements in science. Through Structural Equation
Modeling (SEM), the study was able to quantify these
relationships, besides pointing out the mediating role
of aspirations. These results are similar to those of
other research using SEM. In one of them, Chan 3
discovered that cultural expectations and gender roles
played important roles in the formation of the self-
efficacy of women in STEM and STEM interests. In
contrast, Jiang et al. *® found that self-efficacy and

outcome expectations significantly predict STEM
career interests. These findings align with the existing
findings in that aspirations could mediate between
culturally stipulated gendered expectations and future
career success. On the same note, Gonzalez-Rogado
et al. 2 also found gender perception differences in the
Spanish universities. However, the relationship
between the cultural norms and aspirations was not as
strong as in Kenya. This comparison indicates that
perhaps cultural ideologies within Sub-Saharan Africa
have a stronger implication on the career of women in
science than in the West, where institutional gender
equity models are well-established.
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Those variations of contexts hold significant
consequences. In Kenya or other contexts, action
cannot be based oninstitutional changes like fair hiring
or promotion practices. However, it must be based on
the entrenched cultural ideologies that influence the
families and their expectations, mobility, and
mentorship prospects. As anillustration, women in our
findings tend to be hindered by issues concerning
marriage expectations and family responsibility, which
is not as acute elsewhere. To overcome these cultural
obstacles, itis essential to be aware of the issues in the
grassroots and institutional support systems that are
proactive in challenging harmful gender norms.

The other important implication is the involvement of
self-efficacy and personal aspirations. Although
structural and cultural variables limited the number of
participants, individuals with a stronger self-belief were
more resilient and agentic, as described in " and
Diekman et al. ?'. This indicates that interventions that
promote self-efficacy, such as mentoring, role
modelling, and appreciation of the contribution made
by women in science, may enhance women's ability to
overcome cultural barriers.

These findings bring out policy implications. Policies
must address the professional needs of women and
the cultural contexts within which they work. An
example here may be special research grants and
fellowships aimed at serving women with family needs
and responsibilities, to help them in their work in the
field, including offering childcare assistance or even
granting flexibility in mobility provisions to women with
family commitments. Universities and research
institutions should also examine their institutional
cultures to make sure that they are not recreating
systemic gender inequalities, whether intentionally or
not. Lastly, international partnerships may be crucial as
they provide forums through which African women in
science can exchange ideas on overcoming obstacles
and getting a mentorship network that is not
necessarily within their cultural realms.

Overall, this research supplies the current body of
literature by demonstrating the impact of cultural
practices and expectations of gender roles, mediated
by ambitions, on the career trajectories of women
scientists in Kenya. Compared to the research in

Western or Asian countries where institutional reforms
prevail in the discussions, our results point to the
necessity of culturally-based interventions in Sub-
Saharan Africa. Stakeholders can do more to facilitate
women in science careers through empowering
mentorship, minimizing mobility obstacles, and
developing supportive policies.

CONCLUSION

As this research has shown, the key factors defining the
participation of women in science in Kenya are cultural
norms and gender role expectations. The mixed-
methods methodology was applied to Structural
Equation Modeling to find out that cultural ideologies are
strong catalysts for how gender is perceived and
consequently impacts aspirations and career
performance. Qualitative contributions also featured
the role of family demands, locomotion constraints,
and institutional limitations in reducing the
opportunities, as well as self-conviction and strength
in enabling women to struggle and triumph. These
results highlight that the problem of gender inequality
in science cannot be reduced only to personal merit or
access to education, but lies in the culture. To
overcome such obstacles, institutional changes and
culturally sensitive approaches are needed. Research
grants and mentoring opportunities that are gender-
inclusive and gender-neutral regarding family can help
address the cultural and structural impediments that
women encounter, as well as global collaborations.
Despite shortcomings such as a cross-sectional study
and purposive samples, the study offers a useful
evidence base to promote gender equity in science.
Further studies need to embrace longitudinal and
intersectional methodologies to embrace the
dynamism of culture, gender, and scientific careers.
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