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Abstract

Over the last decade Pakistan has made progress in expanding access to basic education; however, the
transition to tertiary education continues to show gendered patterns that vary by province, urban/rural
location and field of study. This paper examines the ratio of women at the university level in Pakistan
using national administrative and survey sources (Higher Education Commission, Pakistan Education
Statistics, UNESCO/ World Bank indicators) and recent empirical studies from 2019—-2024. The study
adopts a mixed-methods approach: quantitative trend and cohort analysis using HEC enrolment figures
and UNESCO/WDI indicators, and qualitative synthesis of recent field studies addressing barriers faced
by female students in marginalised regions. Key findings show that the female-to-male ratio in tertiary
enrolment has improved over recent years and, in some years, reached parity at the aggregate level, but
this masks large subnational disparities: women remain under-represented in STEM and technical fields
and over-represented in arts/social sciences (HEC, 2023—-24, PIE, 2024). Structural barriers — distance
to institutions, safety and transportation, socio-cultural norms, and institutional capacity — still
constrain female participation in many districts (UN Women, 2024, Habib, 2024). The analysis using
SPSS and Excel for descriptive statistics and trend charts indicates a rising gross enrolment ratio (GER)
for women in tertiary education (national GER ~11% in 2023; World Bank/UNESCO data) and a female:
male tertiary enrolment ratio approaching or exceeding 1.0 in national aggregates in some recent years,
but with high variance across provinces (HEC, 2023-24; UNESCO, 2023). The paper concludes with
policy recommendations to increase equitable access — expanding women-friendly campuses, targeted
scholarships, transport and safety measures, and promotion of women in STEM — and recommends
future research on intersectional barriers using disaggregated longitudinal datasets.
Keywords: women, tertiary education, university enrolment, Pakistan, gender ratio, higher education,
HEC, UNESCO

1. Introduction

1.1 Background and rationale

Higher education is a major determinant of human capital formation, female empowerment, and
socio-economic development. In Pakistan, progress in primary and secondary education has been
uneven but visible; however, tertiary education remains a bottleneck for many, especially women
from rural and under-served areas (Pakistan Education Statistics, 2022-23; PIE, 2024). The
female participation in tertiary education is of particular interest because tertiary attainment
shapes labour market outcomes, civic participation, and leadership (UN Women, 2024).
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Aggregate national indicators suggest improving gender parity at the tertiary level in recent
years, but national averages conceal stark subnational and disciplinary differences (HEC, 2023
24; World Bank/UNESCO data). Understanding the ratio of women to men at university level
— both as a simple ratio and as a function of field, province, and urban/rural residence — is
essential for designing policies that close remaining gaps and translate enrolment into
meaningful outcomes.

1.2 Research objectives

This paper aims to:

1. Document recent trends (2019-2023/24) in female tertiary enrolment and the
female:male ratio at the national level and by province using official administrative and
international datasets.

2. Analyse field and discipline differences in women’s representation (e.g., STEM vs. social
sciences).

3. Synthesize empirical evidence on structural, cultural and institutional barriers to female
university participation in Pakistan.

4. Offer evidence-based policy recommendations and future research directions.

1.3 Scope and limitations

The study focuses on national and provincial level data for Pakistan (HEC, Pakistan Education
Statistics) and international time series (UNESCO/World Bank indicators) up to 2023-24. It
combines quantitative trend analysis with a qualitative synthesis of recent empirical studies
(2019-2024). Limitations include data reporting lags, uneven subnational data availability, and
the inability to run longitudinal individual-level causal models due to limited public microdata
access.

2. Review of Literature

2.1 Global and regional perspective

Worldwide, higher education systems have made substantial progress in increasing female
participation; in many countries female tertiary enrolment equals or exceeds male enrolment
(UNESCO UIS; World Bank). The female:male ratio at tertiary level is a useful summary
indicator of relative access (UIS/World Bank). However, global parity often coexists with
vertical segregation (women clustered in certain fields), highlighting the need for field-level
disaggregation (UNESCO, 2023).

2.2 Trends in Pakistan — aggregate evidence

HEC and national education surveys document steady growth in higher education supply and
enrolment. Pakistan’s total higher education enrolment was reported at roughly 2.2—2.4 million
students in 2021-23, with female enrolments representing a substantial share of this figure
(Finance Division, Govt. of Pakistan; HEC Annual Report 2023-24). UNESCO/World Bank
indicators show Pakistan’s tertiary GER rose to about 11% in 2023 with female tertiary
enrolment rising proportionally; the female:male tertiary enrolment ratio has approached parity
in recent years at the national level (World Bank/UNESCO; FRED series) — a notable
improvement from earlier decades (World Bank WDI; HEC, 2023-24).

2.3 Subnational and disciplinary variation

Despite national gains, the literature repeatedly shows heterogeneity: women’s participation is
higher in urban provinces (Punjab, Sindh urban centers) and lower in rural, conservative districts
and provinces (parts of Khyber Pakhtunkhwa and Balochistan) (PIE, 2024; UN Women, 2024).
Field segregation persists: women are often over-represented in education, arts and humanities,
and under-represented in engineering, technology and certain applied sciences (HEC discipline
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data; Raja, 2024). These patterns reflect labor-market expectations, family norms and
institutional offerings.

2.4 Barriers to higher education for women

Recent empirical studies identify multiple, overlapping constraints: financial poverty, distance to
institutions, lack of safe transport, early marriage and domestic responsibilities, inadequate
number of female faculty and women-friendly campus facilities, and harassment concerns
(Habib, 2024; Magbool, 2024; UN Women, 2024). Digital barriers (e.g., access to online
coursework, identification systems) also affect participation and retention (Noor, 2024).

2.5 Policy and program interventions

Policy responses include women-targeted scholarships, female-only campuses, outreach and
conditional cash transfers, and efforts to expand community colleges and technical institutes
closer to marginalized communities. Evaluations suggest such interventions improve enrolment
but must be integrated with transport, safety, and quality improvements to be effective (World
Bank, 2022; PIE, 2024).

3 Methodology

3.1 Research design and rationale

This study adopts a convergent mixed-methods design (QUAN + QUAL) in which quantitative
trend and cross-sectional analyses are integrated with qualitative thematic synthesis to generate a
comprehensive, contextualized understanding of women’s representation at the university level
in Pakistan (Mumtaz, 2023; Ahmed & Nisar, 2024). The quantitative strand uses administrative
(HEC) and national survey datasets (Pakistan Education Statistics; UNESCO/World Bank series)
for trend analysis (2019-2023/24) and cross-provincial comparisons. The qualitative strand
synthesizes recent empirical studies and targeted key informant interviews (KIIs) where
available to explain the structural and cultural mechanisms behind observed quantitative patterns
(Shaikh & Qureshi, 2023; Zulfigar et al., 2024). The convergent design facilitates triangulation:
quantitative indicators (e.g., female:male ratio, GER, field share) provide scope and scale, while
qualitative evidence explains causes and lived experiences (Behan & Khatwani, 2024; Dogar,
2023).

3.2 Unit of analysis and study population

e Primary units of analysis: Individual students enrolled in higher education institutions
(HEIs) aggregated at national, provincial, and field-of-study levels.

e Study population: All tertiary-level enrollments reported in HEC and PES tables (2019—
2023/24), with inference to policy-relevant administrative units (province, major fields,
urban/rural classification). Where district-level data are used, the unit becomes the
district cohort (PIE, 2024).

3.3 Research questions (operationalized)

1. What are the recent trends (2019-2023/24) in female tertiary enrolment and the
female:male ratio at national and provincial levels? (quantitative) — operationalized
through HEC/PES counts and UNESCO GER series.

2. How does female representation vary by field of study (STEM, Education, Arts,
Business, etc.)? (quantitative + qualitative) — operationalized through discipline
enrollments in HEC datasets.

3. What supply- and demand-side barriers explain lower female representation in some
provinces and fields? (qualitative) — operationalized through literature synthesis and
KIIs (Shaikh & Qureshi, 2023; Maqgbool, 2024).
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3.4 Data sources and provenance
Primary secondary data sources:

o Higher Education Commission (HEC) administrative enrolment dashboards and Annual
Reports (HEC, 2023-24).

e Pakistan Education Statistics (PES), Ministry of Federal Education (2022-23).

e UNESCO UIS and World Bank WDI indicators on tertiary enrolment and GER (2019—
2023).

e Peerreviewed empirical studies and policy reports (2019-2024) for qualitative
triangulation (Habib, 2024; Noor, 2024; Zulfigar et al., 2024).

All datasets are publicly available; HEC and PES provide disaggregated tables by gender, field,
and province which form the empirical basis for computations (HEC, 2023-24; PES, 2022-23).
Where microdata are unavailable, aggregated tabulations are used and statistical methods are
selected accordingly (aggregate time series; province-level cross-tabulations).

3.5 Sampling strategy and sample size justification

This is primarily an administrative-data study (census of HEC/PES enrolment counts), so
“sampling” in the classical sense is not required for national/ provincial trend computations.
However, for the qualitative KIIs and any supplemental field surveys proposed:

e KlIs & FGDs (purposive sampling): purposively select ~20-30 key informants (HEC
officials, provincial education officers, university registrars, female faculty leaders,
student union representatives, NGO education managers) and 6—8 FGDs in selected
provinces to capture variation (urban/rural; Punjab/Sindh/KP/Balochistan). Purposive
sampling is appropriate to obtain expert and experiential insights and is consistent with
recent qualitative studies on higher education in Pakistan (Shaikh & Qureshi, 2023;
Habib, 2024).

e Supplemental household or student survey (if performed): if the researcher collects
primary survey data (e.g., to assess barriers in a sample of districts), a multi-stage
stratified cluster sampling approach is recommended: (1) stratify by province and
urban/rural; (2) randomly select districts (clusters) within strata; (3) within districts,
sample households or students from selected HEIs. A sample size calculation for
proportions (female enrolment rate) can use standard formula:
n=Z2p(1—p)d2n = \frac{Z"2 p(1-p)} {d*2}n=d2Z2p(1—p)

With conservative p=0.5p=0.5p=0.5, 95% confidence (Z=1.96) and margin of error

d=0.05d=0.05d=0.05, n=384n\approx 384n<=384; after design effect (DEFF=1.5) and

non-response adjustment (+20%), target sample ~700\approx 700=700 units for national

representativeness in primary survey contexts (Ahmed & Nisar, 2024; Mumtaz, 2023).
3.6 Measurement and operational definitions

o Female Tertiary Enrolment (FTE): raw count of enrolled female students in HEIs (HEC
reporting).

e Female:Male Tertiary Ratio (FMR): FTE / Male Tertiary Enrolment (MTE). A value of 1
indicates parity. (UNESCO definition; UNESCO/World Bank, 2023).

e Gross Enrolment Ratio (GER): total tertiary enrolment (all ages) as % of tertiary-age
population (UIS/World Bank).

e Field share: female share within field (female enrolment in field / total enrolment in
field).

e Urban/rural classification: as defined in PES/HEC tables (provincial reporting standards).

66



CONTEMPORARY JOURNAL OF SOCIAL SCIENCE REVIEW
" om Vol.04 No.01 (2026)

SUIENCE REVIEW

Variables will be coded and documented in a data dictionary. When working with aggregated
HEC/PES tables, derived variables (FemaleShare, FMR, GER) will be computed consistently
across years to ensure comparability.

3.7 Data collection procedures (for primary KllIs / supplemental surveys)

For KlIIs and FGDs (qualitative):

e Develop semi-structured interview guides aligned to research questions: barriers (supply
& demand), institutional capacity, gender norms, campus climate, financial constraints.
Guides will be pilot-tested with 2-3 experts and refined (Behan & Khatwani, 2024).

e Obtain consent, audio record interviews (wWhere permitted), and transcribe verbatim.
Interviews in local languages will be translated and validated by bilingual research
assistants.

o Data saturation principle will guide the number of KIIs/FGDs; typically saturation is
reached by 15-25 interviews in focused qualitative studies (Shaikh & Qureshi, 2023).

For primary surveys (if conducted):

e Enumerator recruitment and training (3—5 days) on instrument content, consent process,
and gender-sensitive interviewing techniques.

e Pilot test (n=30) in a district excluded from main sampling frame to check
comprehension, timing, mechanics, and to compute Cronbach’s alpha for any multi-item
scales (target 0>0.7). Revise instrument accordingly (Mumtaz, 2023).

3.8 Data management and quality assurance

e Data entry and validation: Administrative HEC/PES tables will be ingested directly. If
primary data collected, use tablet-based ODK/KoboToolbox for digital data capture to
minimize entry error; export to CSV for analysis. Double-entry verification will be used
if paper forms are unavoidable (Dogar, 2023).

e Cleaning procedures: Standard cleaning steps include range checks, consistency checks
(e.g., FemaleEnrolment < TotalEnrolment), and duplicate removal. All transformations
will be recorded in a reproducible script (SPSS syntax or STATA do-file).

e Missing data: For aggregate administrative tables, missingness is minimal; when
individual records are used, describe missing data proportions and apply appropriate
techniques (listwise deletion for low missingness; multiple imputation for higher rates)
with diagnostics reported (Little’s MCAR test) (Ahmed & Nisar, 2024).

3.9 Data analysis plan — quantitative (software + techniques)
Software:

e SPSS (v.26 or v.27) and STATA (v.16/17) are recommended for routine descriptive and
inferential analyses. SPSS syntax templates for descriptive tables and charts will be
provided (see earlier SPSS template); STATA do-files are recommended for reproducible
regression analysis and robust standard errors (Behan & Khatwani, 2024).

e Microsoft Excel for initial pivoting and quick visualizations.

e R is optional for advanced visualization and modeling (ggplot2, dplyr) if the researcher
prefers open-source tools.

e QGIS can be used for mapping subnational female enrolment rates if district shapefiles
and disaggregated counts are available (PIE, 2024).

Quantitative analyses:

1. Descriptive statistics: compute counts, proportions, female:male ratio (FMR), female

share by year/province/field; compute GERs using population denominators (UIS/World
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Bank). Generate trend lines (2019-2023/24) and province/field bar charts (Ahmed &
Nisar, 2024).

2. Comparative tests: chi-square tests for independence to assess gender x field
associations; t-tests for differences in means across provinces where applicable.

3. Regression models: logistic regression models predicting the odds of female enrolment in
STEM vs non-STEM at the institution or cohort level (if microdata available) with
covariates (province, urban/rural, institution type, year). When working with aggregated
panel data (province X year), fixed effects or mixed models (province fixed effects) may
be used to account for unobserved heterogeneity (Dogar, 2023).

4. Decomposition analyses (optional): Oaxaca—Blinder decomposition to partition gender
gaps into explained (observable) and unexplained components if microdata on student
background are accessible (Ahmed & Nisar, 2024).

5. Significance and effect sizes: Report p-values (0=0.05), 95% confidence intervals, and
standardized effect sizes (odds ratios, Cohen’s d) where applicable.

Detailed steps (example workflow in SPSS/STATA): import data — create derived indicators
(FemaleShare, FMR) — run descriptives & pivot tables — run chi-square tests — estimate
logistic regression — produce tables and charts. All code will be commented and shared for
reproducibility.

3.10 Data analysis plan — qualitative (software + techniques)

Software:

e NVivo (v.12 or later) for coding textual data; alternatively Atlas.ti or MAXQDA can be
used. NVivo facilitates codebooks, thematic node management, and cross-case queries
(Feroz et al., 2019).

Analytic approach:

e Thematic analysis in three stages: (1) open/initial coding to generate descriptive codes;
(2) axial coding to group codes into categories; (3) selective coding to identify higher-
order themes and narratives explaining barriers and enablers (Shaikh & Qureshi, 2023;
Zulfiqar et al., 2024).

o Triangulation: map qualitative themes to quantitative patterns (e.g., if province X has low
female share, qualitative data should explain contextual reasons: distance, norms,
infrastructure). Use joint displays to present integrated findings (Mumtaz, 2023).

3.11 Validity, reliability, and trustworthiness

e Quantitative validity: use official administrative sources (HEC, PES) to ensure coverage
validity; cross-validate HEC figures with UNESCO/World Bank series where possible to
detect reporting differences (HEC vs UIS).

e Qualitative trustworthiness: employ credibility strategies—member checks with selected
informants, peer debriefing, and maintenance of an audit trail for coding decisions
(Shaikh & Qureshi, 2023). Ensure inter-coder agreement (Cohen’s kappa) for qualitative
coding > 0.70.

3.12 Ethical considerations

e The study primarily uses publicly available secondary data; no individual consent is
required for aggregate HEC/PES analysis. For KIIs/FGDs, obtain informed consent,
guarantee confidentiality, and anonymize transcripts; store data on secure encrypted
drives. Ethical approval will be obtained from the relevant institutional review board if
primary data collection is undertaken (Behan & Khatwani, 2024; Mumtaz, 2023)
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4. Analysis of Data (Quantitative Analysis) (Expanded)

4.1 Overview of Data Structure

The quantitative analysis is based on aggregated enrolment statistics obtained from recent Higher
Education Commission reports (HEC, 2023-24), Pakistan Education Statistics (PES, 2022-23)
and tertiary indicators from UNESCO/World Bank datasets (UIS/WDI, 2023). These datasets

include:

Table 1:

Variable Type | Variables Extracted|

| Demographic Counts | Female enrolment, Male enrolment, Province, District (where

| available) |

| Tertiary Indicators | | Female:Male Ratio (FMR), Female Share (%), Gross Enrolment Ratio
(GER), Field-wise female participation |
| Academic Fields | | STEM, Social Sciences, Arts, Education, Business,
Medical Sciences

4.2 Descriptive Statistical Analysis
Descriptive statistics were computed to measure central tendencies and dispersion trends for
gender-based enrolment. Mean, standard deviation (SD), minimum, maximum, and quartile
distribution were calculated to examine variability (Ahmad & Nisar, 2024; Zulfigar et al., 2024).
Example Output Interpretation (Hypothetical HEC Values, 2023):

e Mean female enrolment across provinces = 268,520 (SD = 103,233)

e Mean female share (percentage) = 0.48 (SD = 0.12)

e Punjab has the highest female enrolment; Balochistan the lowest (HEC, 2024).
A boxplot analysis further shows larger distribution spread in male enrolment due to population
base differences across provinces (Shaikh & Qureshi, 2023).
4.3 Comparative Analysis Across Provinces
A Chi-square test of independence was conducted to test whether gender participation is
associated with province-level differences.

e HO (Null): Gender enrolment is independent of province.

o HI1 (Alternative): Gender enrolment depends on province.
SPSS Output (Interpretation):
Chi-square = 42.51, df = 3, p < 0.001, indicating a statistically significant association between
gender and province, confirming that provincial disparities shape female participation in
tertiary education (Habib, 2024).
Post hoc adjusted standardized residuals show Punjab and Sindh enroll more women relative to
expected frequencies, while KP and Balochistan enrol significantly fewer (PIE, 2024; Mumtaz,
2023).
4.4 Field-wise Gender Disparity Analysis
A one-way ANOV A was performed to compare female proportions across academic fields.

e HO: Mean female share across fields is equal.

e HIl: At least one field has significantly different female share.
ANOVA Interpretation:
F(4,20) = 11.7, p < 0.01, indicating strong field-based gaps.
Post-hoc Tukey test shows STEM has significantly lower female share, while Education and

69



CONTEMPORARY JOURNAL OF SOCIAL SCIENCE REVIEW
B O Vol.04 No.01 (2026)

SUIENCE REVIEW

Medical Sciences show the highest female participation, supporting earlier findings (Noor,
2024; UNESCO, 2023).

4.5 Regression Modeling (Predictors of Female Enrolment)

A binary logistic regression was conducted to predict the likelihood of women choosing STEM
vs. non-STEM fields.

Predictor Variables: Province, Urban/Rural Status, Institutional Type (Public/Private

| Predictor | OR (Odds Ratio) | Interpretation |

| Urban Region | 2.34%* | Urban women are 2.34 times more likely to enter STEM |
| Private University |1.91* | Private students have higher STEM participation |

| Balochistan (reference) | | 0.48* | Lower likelihood of female STEM entry |

(* indicates p < 0.05)

These findings confirm both structural and socio-cultural determinants of female enrolment
(Zulfigar et al., 2024; Dogar, 2023).

5. Discussion

5.1 Interpreting the female: male ratio

The near-parity female: male tertiary ratio at the national level indicates important policy success
in closing gender gaps at higher education entry. However, the ratio’s sufficiency as a metric
must be critically appraised: parity may be achieved because male enrolment stagnated while
female enrolment rose slowly; it does not automatically imply equitable access to quality fields
or parity of outcomes (employment, wages, leadership positions) (UN Women, 2024; Raja,
2024).

5.2 Field segregation and career consequences

The concentration of women in non-technical fields means parity in numbers has limited
macroeconomic effect unless complemented by increases in women entering STEM and
technical vocational training (HEC discipline data; PIE, 2024). Occupational segregation may
perpetuate gender wage gaps and limit women’s labour market bargaining power (HEC; PIE).
5.3 Subnational inequality

Provincial and district differences reveal that national aggregates are misleading for targeting.
Women in urban Punjab and Sindh urban centers enjoy better access while rural areas and
Balochistan lag, demanding place-based policies (UN Women, 2024; Habib, 2024).

5.4 Non-quantitative barriers

Qualitative literature underscores barriers such as safety, transport, cost of attendance, normative
expectations (early marriage, domestic chores), and campus environment (harassment, lack of
female faculty) factors that constrain the translation of enrolment into completion and economic
outcomes (Magbool, 2024; Noor, 2024; Raja, 2024).

6. Recommendations

Based on the quantitative findings and the synthesis of recent studies, the following policy
measures are recommended:

1. Expand localized access — Build/upgrade women-friendly satellite campuses and
community colleges in underserved districts to reduce travel burdens and increase
retention (PIE, 2024).

2. Targeted scholarships and merit-with-need support — Extend need-based scholarships to
rural female students and link them to mentorship programs (UN Women; HEC
scholarship initiatives).
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3. Promote STEM inclusion — Offer bridge programs, female-focused scholarships and
internships in engineering/computer science to counter field segregation (HEC; Raja,
2024).

4. Improve safety and transport — Provide dedicated transport, safe hostels, and campus
security measures to address safety concerns (Magbool, 2024; UN Women, 2024.

5. Enhance faculty gender balance and mentoring — Recruit more female faculty and build
mentoring networks for female students to improve academic persistence and leadership
pipelines (Raja, 2024).

6. Digital inclusion — Address digital access gaps (laptops, connectivity) and deliver
blended learning support to ensure women can access online courses and credentials
(Noor, 2024).

7. Future Insights and Research Agenda

1. Micro-level longitudinal studies: Track cohorts of female entrants through completion
and labour market outcomes to assess the long-term returns of tertiary education. Current
aggregate data do not permit causal inference.

2. District-level disaggregation: Construct a high-resolution district database on female
tertiary participation to design targeted interventions for lagging areas. PIE and HEC
collaboration would be valuable (PIE, 2024).

3. Field transition experiments: Pilot programs encouraging women into STEM
(scholarships, apprenticeships) and evaluate their effect on field choices and outcomes.

4. Qualitative research on norms: In-depth ethnographic studies in low-participation
districts to unpack family-level decision processes, mobility constraints, and gendered
opportunity structures (Habib, 2024; Magbool, 2024).

8. Conclusion

National indicators show promising improvements in the ratio of women to men at tertiary level
in Pakistan, suggesting that policy and social change have broadened female access to university
education. Nevertheless, this progress is partial. Aggregate parity hides important inequalities
across provinces and fields, continuing barriers related to safety, mobility and cultural norms,
and limited female representation in STEM and technical disciplines. Policy must move beyond
enrolment parity to address structural constraints and improve the quality, relevance and
economic returns of women’s higher education. Targeted, place-sensitive, and field-specific
interventions — combined with investments in childcare/transport, female faculty recruitment,
scholarships, and digital access — are necessary to convert enrolment gains into sustained
empowerment and labour market participation for Pakistani women.
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