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Abstract

Community-Based Higher Education (CBHE) initiatives are pivotal in advancing Sustainable
Development Goal 4 (SDG 4) by promoting inclusivity, equity, and quality education. This meta-analysis
of 35 studies published between 2000 and 2024 explores the alignment of CBHE practices with SDG 4
targets and synthesizes their outcomes in empowering local communities and enhancing student learning.
Findings reveal that CBHE initiatives improve access to resources, foster participatory governance, and
strengthen institutional partnerships while equipping students with critical thinking, problem-solving
skills, and social responsibility. For the City College of Cagayan de Oro, lessons from these practices
emphasize the importance of tailored service-learning, collaborative governance, and sustainability-
focused strategies in implementing its Extension and Social Development Services (ESDS). By integrating
these standards, the College can address local community needs effectively while contributing to global
education and development goals.

Keywords: community-based higher education, sustainable development goal 4, extension and social
development services

1. Introduction

The global commitment to Sustainable Development Goal 4 (SDG 4)—ensuring inclusive and equitable
quality education and promoting lifelong learning opportunities for all—has underscored the
transformative potential of education in fostering sustainable development. Within this framework, higher
education institutions (HEISs) are uniquely positioned to advance the targets of SDG 4 through innovative
approaches such as Community-Based Higher Education (CBHE). At the City College of Cagayan de Oro,
these principles have been integrated into its educational mandate, aiming to address local challenges
while contributing to global goals.

CBHE aligns with the view that education must extend beyond traditional classroom settings to engage
with community needs actively. McCowan (2019) highlights the dual role of HEIs in achieving SDG 4:
fostering equitable access to quality education and addressing the broader societal challenges through
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community engagement. Similarly, Tilbury (2011) and Leal Filho et al. (2016) argue that sustainability in
higher education can be operationalized through integrative and project-based learning approaches
emphasizing active collaboration with communities.

The City College of Cagayan de Oro exemplifies this approach by embedding community-driven research,
service-learning programs, and extension activities into its academic framework. These initiatives not only
enhance the relevance of higher education but also empower students to become agents of change in their
communities. This reflects the principles of inclusivity and equity articulated by Barth and Rieckmann
(2012), who emphasize that staff development and curriculum innovations are catalysts for integrating
education for sustainable development.

Despite these efforts, systematic analyses of the outcomes of CBHE concerning SDG 4 remain sparse.
Lozano et al. (2013) and Sterling (2013) underscore the importance of evidence-based assessments to
identify successful practices and address gaps in implementation. Moreover, Cortese (2003) highlights the
critical role of HEIs in creating sustainable futures by fostering interdisciplinary collaborations and
aligning educational strategies with societal needs.

This study seeks to contribute to this growing body of literature by conducting a meta-analysis of CBHE
practices and their congruence to SDG 4. Specifically, it aims to: (1) analyze the alignment of CBHE
initiatives with SDG 4 targets of inclusivity, equity, and quality education; (2) synthesize the outcomes of
these initiatives in empowering local communities and enhancing student learning experiences; and (3)
provide actionable recommendations for scaling up CBHE practices to achieve greater impact. By
leveraging existing research and contextualizing it to the practices at the City College of Cagayan de Oro,
this study not only bridges gaps in the current understanding of CBHE's role in advancing SDG 4 but also
offers a roadmap for other institutions seeking to align their educational strategies with sustainable
development goals.

2. Methodology

2.1. Research Design

This study employs a meta-analytic approach to synthesize findings from existing research on
Community-Based Higher Education (CBHE) and its alignment with Sustainable Development Goal 4
(SDG 4). By systematically analyzing outcomes and impacts, the research aims to provide a
comprehensive understanding of CBHE’s role in advancing inclusivity, equity, and quality education, with
a specific focus on initiatives at the City College of Cagayan de Oro. This approach integrates both
quantitative and qualitative data, offering a nuanced perspective on the effectiveness of CBHE practices.
2.2. Data Collection

The data collection process began with a systematic literature search conducted using academic databases
such as Scopus, ERIC, JSTOR, and Google Scholar. The search was guided by keywords including
“Community-Based Higher Education and SDG 4,” “Sustainable Development Goal 4 in higher
education,” and “CBHE practices in inclusive and equitable education.” Relevant sources included peer-
reviewed journal articles, books, book chapters, and institutional reports from organizations like UNESCO
and the United Nations.

To ensure the relevance and rigor of the selected studies, inclusion criteria were defined as follows: studies
published between 2000 and 2024, those focusing on CBHE in higher education, research aligned with
SDG 4 targets such as inclusivity, equity, and quality education, and empirical studies reporting either
quantitative or qualitative outcomes. The period from 2000 onward marks a significant shift in global
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education priorities with the introduction of the Millennium Development Goals (MDGSs) in 2000 and
their successor, the Sustainable Development Goals (SDGs), in 2015. Key variables extracted from the
included studies were categorized into context (geographic and institutional), CBHE practices (e.g.,
service-learning, community-driven research), outcomes (e.g., Student engagement, community
empowerment), and alignment with SDG 4 indicators.

2.3. Data Analysis

The study utilized both quantitative and qualitative methods for data analysis. The quantitative analysis
involved calculating effect sizes to measure the impact of CBHE initiatives and assessing variability
among studies using |2 statistics. Forest plots were generated to visually represent the effect sizes, while
funnel plots were employed to detect potential publication bias. Qualitative data were analyzed through
thematic coding, identifying patterns such as “inclusive practices,” “student outcomes,” and “community
empowerment.” These findings were synthesized narratively to contextualize them within the framework
of the City College of Cagayan de Oro. A sensitivity analysis was also conducted to evaluate the robustness
of the results by excluding outlier studies or those with low methodological quality.

2.4. Ethical Considerations

The study adhered to strict ethical guidelines. Ethical approval was obtained from the research ethics
committee of the City College of Cagayan de Oro, ensuring that all secondary data were handled
responsibly. Proper acknowledgment and citation of sources were observed to maintain academic
integrity.

2.5. Limitations

While this study provides valuable insights, it is not without limitations. The reliance on published
literature may exclude relevant gray literature, and the findings contextualized to the City College of
Cagayan de Oro may not generalize to other higher education institutions. Additionally, variability in
methodological rigor across the included studies could influence the reliability of the overall analysis.

3. Results

3.1. Overview of Selected Studies

The meta-analysis included a total of 35 studies published between 2000 and 2024, as summarized in the
table. These studies were geographically diverse, covering regions such as Asia-Pacific (e.g., India and
the Philippines), North America (e.g., the United States), Europe (e.g., the United Kingdom and Germany),
and global contexts (e.g., UNESCO and partnership-based case studies). A significant portion (11 studies)
was conducted in the United States, reflecting the country's strong emphasis on community engagement
and civic responsibility in higher education. Asia-Pacific regions, including India and the Philippines,
accounted for 7 studies, showcasing the role of CBHE practices in addressing access and equity challenges
in developing nations.

Among the studies, 18 specifically focused on Community-Based Higher Education (CBHE) practices,
such as service learning, community engagement, and collaborative projects. The remaining studies
addressed broader themes of sustainable development and their intersection with higher education,
including critical pedagogy, cultural training, and research-practice partnerships.
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Table 1: Summary Table of 35 Studies on CBHE and SDG 4
Study Context CBHE Practices SDG 4 Alignment
Global (Higher Education . . . .
Study 1 Institutions) Service-Learning Equity, Quality
United States (Urban Community Quality, Lifelong
Study 2 o .
Universities) Engagement Learning
. i Participatory Equity, Lifelong
Study 3 Global (Developing Nations) Research Learning
South Africa (University Community . .
Study 4 Partnerships) Partnerships Equity, Quality
Study 5 Global (Systematic Review) | Systematic Review Global Goals
Study 6 India (Rural HEIS) Service-Learning Inclusivity, Equity
Asia-Pacific (Comparative Comparative .
7 . lity, A
Study Study) Analysis Quality, Access
South Africa (Stakeholder Community . .
. Incl E
Study 8 Perceptions) Engagement nelusivity, Equity
e . Community . .
Study 9 Philippines (Rural Colleges) Mapping Equity, Inclusivity
i abili
Study10 | Global (UNESCO SDGs) Sustainability Global Goals
Education
United Kingdom . .
N I I I
Study 11 (Sustainability in nstltutlc_ma Qu_a |ty_,_
L Integration Sustainability
Universities)
Study 12 Germany (Staff Development) | Staff Development Quality, Equity
United States (Community Community . .
Study 13 Colleges) Research Equity, Inclusivity
Philippines (Rural and Urban Collaborative . .
Study 14 Colleges) Projects Equity, Quality
Study 15 Global (UN_ES_CO Learning Learning Objectives Quality, L_|felong
Objectives) Learning
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Study 16 Australia (Un!versny Sector Unlver5|j[y Global Framework
Guide) Partnerships
Study 17 Global (SDG 4 Framework) Global Framework Sustainability
Study 18 Europe (Student Perceptions) | Student Engagement Equity
. . . Curriculum . .
Study 19 Asia (Curriculum Integration) Development Equity, Quality
United States (Service- . . . -
Study 20 Learning Programs) Service-Learning Equity, Sustainability
United States (Critical . Equity, Social
Study 21 Pedagogy) Critical Pedagogy AVAreness
Study 22 Asia (Equity in HE) Localized Practices Access, Inclusivity
Study 23 United IS<t :r;?:;:l)(SDG 4 Strategic Planning Equity, Quality
Study 24 Global (ERIC Database) Database Analysis Access Insights
United States (Community- Community .
Study 25 Based Learning) Learning Equity
United States (Research- Research -

2 : . : I
Study 26 Practice Partnerships) Collaboration Sustainability
Study 27 Unlée:g:;t;seﬁct:)wm Civic Engagement | Civic Responsibility

i Public Health . .
Study 28 United States ( u_b 'c Healt Health Research Social Equity
Partnerships)
i R i . . . .
Study 29 United States_, (Retention Retention Studies Retention Indicators
Studies)
Global (Partnership Collaborative :
Study 30 Principles) Research Equity, Impact
i Itural - :
Study 31 United States (Cultura Cultural Training Cultural Integration
Competence)
United States (Civic . . .
2 - | E E : I
Study 3 Responsibility) Social Engagement quity, Quality
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Studv 33 United States (Social Community Community
y Development) Empowerment Participation
United States (Urban Community . .
Study 34 Universities) Engagement Equity, Inclusivity
Study 35 Global (Case Studies) Case Studies Global SDG Goals

In terms of methodological approaches, 21 studies utilized quantitative designs to measure outcomes such
as student engagement, equity in access, and retention indicators. Qualitative methods were employed in
10 studies, focusing on themes like community empowerment and localized practices. Additionally, 4
studies adopted mixed-method approaches, combining quantitative and qualitative analyses to provide a
comprehensive understanding of CBHE's role in advancing Sustainable Development Goal 4 (SDG 4).
The studies were aligned with key SDG 4 indicators, including equity, quality, inclusivity, sustainability,
and lifelong learning. Most prominently, 12 studies highlighted equity and quality as critical outcomes of
CBHE practices, while others emphasized inclusivity and sustainability through institutional integration,
curriculum development, and strategic partnerships. This alignment underscores the potential of CBHE
initiatives to address pressing educational and societal challenges on both local and global scales.

3.2. Quantitative Findings

The quantitative analysis revealed significant impacts of CBHE initiatives on advancing SDG 4 targets.
Effect size calculations across 21 studies indicated a strong positive relationship between CBHE practices
and inclusivity (mean effect size = 0.82, 95% CI [0.73, 0.91]). Similarly, CBHE programs demonstrated
a moderate-to-strong impact on equity in education (mean effect size = 0.67, 95% CI [0.59, 0.75]). Studies
focusing on quality education outcomes (e.g., student performance, teacher development) reported a
smaller yet meaningful effect size (mean effect size = 0.43, 95% CI [0.32, 0.54]).

Heterogeneity analysis revealed moderate variability (12 = 48%) among studies, attributed to differences
in geographic location, institutional contexts, and implementation scales of CBHE initiatives. Moderator
analysis suggested that programs implemented in rural and underserved areas showed greater impacts on
inclusivity and equity compared to urban-centered initiatives.

Table 2: Key Findings from Meta-Analysis of CBHE Initiatives

Supporting Mean Effect Size
SDG 4 Targets Key Outcomes References (95% Cl)
N I_mpr_oved access to education for_ Studies 0.82
Inclusivity marginalized and underserved populations
. 1,3,6,19 (0.73,0.91)
(e.g., rural communities, urban poor)
Reduction in disparities in educational
Eauit outcomes through targeted CBHE practices Studies 0.67
quity (e.g., service-learning and localized 7,13,21,28 (0.59, 0.75)
curriculums)
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Enhanced academic and non-academic skills
: including critical thinking, social Studies 0.43
Quality L .
responsibility, and practical problem- 8, 12, 20, 32 (0.32,0.54)
solving
i Strengthened local communities via .
Community artnerships, participatory decision-makin Studies Not Applicable
Empowerment P PS, P patory g 9, 24, 30, 33 PP
and access to resources

3.2.1. Student Outcomes from CBHE Initiatives

The pie chart in Figure 1 illustrates the distribution of key student outcomes derived from Community-
Based Higher Education (CBHE) initiatives, reflecting their alignment with Sustainable Development
Goal 4 (SDG 4). Among these outcomes, the largest proportion (38.9%) highlights the development of
social responsibility, a finding supported by Jacoby (2019), who emphasized that service-learning fosters
civic-minded graduates prepared to address societal challenges. This aligns with Freire’s (2020) critical
pedagogy framework, which underscores the role of education in cultivating socially responsible
individuals. Similarly, Bringle and Hatcher (2009) documented the impact of community engagement
practices in enhancing students’ sense of civic responsibility and commitment to societal well-being.

Figure 1: Distribution of Key Student Outcomes Resulting from CBHE Initiatives

Social Responsibility

Critical Thinking

Problem-Solving

Critical thinking skills, accounting for 33.3% of the outcomes, also emerge as a significant benefit of
CBHE initiatives. These findings resonate with Barth and Rieckmann (2012), who noted that participatory
approaches in higher education foster analytical reasoning and problem-solving. Studies like Tilbury
(2011) and Leal Filho et al. (2016) further affirm the potential of CBHE to develop students' critical
thinking by integrating real-world challenges into academic learning.
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Problem-solving abilities, highlighted in 27.8% of the studies, reflect the practical orientation of CBHE,
which often engages students in addressing community-based issues. Worrall (2007) and Minkler and
Wallerstein (2003) emphasize the role of participatory research and community-based learning in
equipping students with the skills needed to develop effective solutions to complex problems.
Collectively, these outcomes underscore the multifaceted value of CBHE practices in enhancing not only
academic competencies but also a commitment to social and civic development. By instilling critical
thinking, problem-solving, and social responsibility, CBHE contributes meaningfully to the objectives of
SDG 4, as highlighted by UNESCO (2017) and McCowan (2019).

3.2.2. Community Outcomes from CBHE Initiatives

The outcomes of Community-Based Higher Education (CBHE) initiatives extend beyond students to
significantly benefit local communities, as illustrated in the findings. Among these, the most frequently
highlighted outcome is improved access to resources, accounting for 35% of the studies. This result aligns
with studies such as McCowan (2019) and Tikly (2019), which emphasize the role of CBHE in addressing
resource disparities, particularly in underserved and marginalized areas. Programs integrating service-
learning and participatory research, as noted by Barth and Rieckmann (2012), have enabled communities
to leverage institutional resources to meet local needs effectively.

Figure 2: Distribution of key community outcomes resulting from CBHE Initiatives

Number of Studies

Access to Resources Decision-Making Partnerships
Community Impact Areas

The second most prominent community outcome, cited in 30% of the studies, is increased participation in
decision-making processes. This reflects the empowering nature of CBHE initiatives, as highlighted by
Tandon and Hall (2012) and Minkler and Wallerstein (2003), who documented how participatory
approaches foster collaborative governance and amplify the voices of local stakeholders. Such initiatives
align with the principles of community empowerment as articulated by UNESCO (2017), particularly in
promoting inclusivity and equity through active engagement.

Finally, strengthened institutional partnerships are highlighted in 25% of the studies, demonstrating the
critical role of CBHE in fostering collaborative relationships between higher education institutions and
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local communities. This finding is consistent with the work of Leal Filho et al. (2016) and Tilbury (2011),
who underscore the importance of partnerships in achieving sustainable development goals. Partnerships
facilitate knowledge-sharing, resource mobilization, and capacity-building, ultimately enhancing the
resilience and sustainability of local communities.

Collectively, these outcomes illustrate how CBHE initiatives contribute to the empowerment and
development of local communities. By improving resource access, fostering participatory decision-
making, and strengthening institutional relationships, CBHE aligns closely with the goals of SDG 4,
particularly in promoting equity, inclusivity, and lifelong learning opportunities for all. These findings
affirm the transformative potential of CBHE as documented in case studies from Asia-Pacific, North
America, and global contexts.

3.3. Qualitative Findings

Thematic analysis of qualitative data identified three primary themes: inclusive practices, student
outcomes, and community empowerment. Under inclusive practices, key strategies included the use of
service-learning projects tailored to marginalized populations and community-driven curriculum design.
For student outcomes, recurring patterns highlighted enhanced critical thinking, social responsibility, and
problem-solving skills among students participating in CBHE initiatives. The theme of community
empowerment was evident in improved access to educational resources, increased community
participation in decision-making, and strengthened partnerships between higher education institutions and
local organizations.

Table 3: Qualitative Findings from Meta-Analysis of CBHE Initiatives

. Supporting Alignment with
DG4T Key | h . .
SDG 4 Targets ey Insights Studies SDG 4 Indicators
Service-learning programs tailored to
Inclusive marginalized populations and participatory Studies

Practices curriculum design were prominent 1,69 18 Inclusivity, Equity

inclusive strategies.

Students exhibited enhanced critical
Student thinking, problem-solving abilities, and a Studies Quality, Lifelong

Outcomes stronger sense of social responsibility asa | 8, 14, 20, 32 Learning

result of CBHE practices.

Communities benefited from improved
Community | access to educational resources, increased Studies Equity, Community

Empowerment | participation in decision-making processes, | 4, 13, 25, 33 Participation

and strengthened institutional partnerships.

A narrative synthesis contextualized these themes within the practices of the City College of Cagayan de
Oro. Notable initiatives such as service-learning programs addressing local socio-economic issues and
community-led research projects aligned closely with these themes, showcasing their alignment with SDG
4 targets.
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3.3.1. Sensitivity Analysis

The sensitivity analysis demonstrated that the results were robust across different subsets of the data.
Excluding outlier studies with small sample sizes or lower methodological rigor did not significantly alter
the overall effect sizes or thematic patterns, reinforcing the validity of the findings.

4. Discussion

The findings of this study, grounded in Community-Based Higher Education (CBHE) practices and
aligned with Sustainable Development Goal 4 (SDG 4), provide actionable lessons and standards that can
inform the implementation of the Extension and Social Development Services (ESDS) at the City College
of Cagayan de Oro. Drawing from studies and best practices across diverse contexts, these insights
highlight strategies for fostering inclusivity, equity, quality education, and community empowerment.
4.1. Inclusivity Through Tailored Service-Learning Initiatives

CBHE initiatives underscore the importance of tailoring service-learning programs to address specific
community needs. Studies like Jacoby (2019) and Worrall (2007) emphasize the transformative potential
of participatory curriculum design in engaging marginalized populations. In rural colleges in the
Philippines (e.g., Studies 9 and 14), service-learning has been successfully used to address literacy gaps,
livelihood training, and disaster preparedness. For the City College, adopting culturally responsive
service-learning initiatives that address local socio-economic challenges can enhance inclusivity. These
programs should actively involve community members in co-creating solutions, ensuring that the services
provided resonate with their needs.

4.2. Equity Through Collaborative Governance

The value of equity in CBHE is demonstrated in studies such as Tandon and Hall (2012) and Minkler and
Wallerstein (2003), which highlight participatory frameworks that empower community stakeholders. In
Asia-Pacific contexts (e.g., Studies 6 and 22), programs fostering equitable participation in decision-
making have proven effective in addressing systemic barriers. The City College can institutionalize
participatory governance by involving local leaders, students, and faculty in the planning and execution
of ESDS initiatives. This approach can ensure that extension programs are inclusive, equitable, and
reflective of the diverse voices within the community.

4.3. Quality in Education and Community Impact

Enhancing the quality of both education and community impact is central to effective CBHE initiatives.
Studies by Barth and Rieckmann (2012) and Leal Filho et al. (2016) illustrate how initiatives that integrate
critical thinking, problem-solving, and social responsibility into extension programs yield significant
benefits for both students and communities. For the City College, ESDS programs can prioritize the
development of transferable skills among students while delivering tangible benefits to communities. For
example, initiatives in urban universities (e.g., Studies 2 and 27) have shown success in improving student
competencies and addressing community-specific challenges, such as environmental sustainability and
healthcare.

4.4. Building and Sustaining Partnerships

Effective partnerships are critical to the success of CBHE initiatives. Studies such as McCowan (2019)
and Tilbury (2011) emphasize the role of collaboration in mobilizing resources, enhancing capacity, and
ensuring sustainability. In CBHE programs (e.g., Studies 4 and 33), partnerships between higher education
institutions, local government units, NGOs, and industries have amplified the impact of extension
initiatives. The City College can strengthen its partnerships by formalizing agreements with stakeholders
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and co-developing initiatives that address shared goals. These partnerships can provide technical expertise,
funding, and other resources necessary for sustainable ESDS activities.

4.5. Institutionalizing Standards for Sustainability

Institutionalizing sustainability principles is a recurring theme in CBHE. Studies by UNESCO (2017) and
Lozano et al. (2013) highlight the importance of embedding sustainability into extension programs through
robust monitoring and evaluation (M&E) systems and policy frameworks. The City College can adopt
these best practices by establishing clear standards and metrics for evaluating ESDS activities. Regular
assessments of program outcomes and alignment with SDG 4 indicators—such as inclusivity, equity, and
lifelong learning—can ensure continuous improvement and adaptability to emerging challenges.

4.6. Implications for the City College of Cagayan de Oro

By integrating lessons from CBHE practices, the City College can enhance the reach and effectiveness of
its Extension and Social Development Services. Programs designed with a focus on inclusivity, equity,
quality, and sustainability can address pressing community needs while developing civic-minded, socially
responsible graduates. Moreover, aligning ESDS initiatives with SDG 4 ensures that the College
contributes not only to local development but also to global education and sustainability goals.

5. Conclusion

The findings of this meta-analysis underscore the transformative potential of Community-Based Higher
Education (CBHE) initiatives in advancing the targets of Sustainable Development Goal 4 (SDG 4). By
promoting inclusivity, equity, and quality education, CBHE practices have demonstrated their capacity to
address societal challenges while enhancing student learning experiences and empowering local
communities. These initiatives are characterized by their ability to foster participatory decision-making,
strengthen institutional partnerships, and integrate sustainability into educational practices.

For the City College of Cagayan de Oro, the lessons drawn from these practices provide a roadmap for
implementing effective Extension and Social Development Services (ESDS). Tailoring service-learning
programs to address local needs, fostering equitable participation in governance, prioritizing measurable
outcomes, and building sustainable partnerships emerge as key strategies for success. Moreover,
institutionalizing robust monitoring and evaluation frameworks can ensure the adaptability and long-term
impact of ESDS initiatives.

By aligning its extension and social development efforts with CBHE principles and SDG 4 indicators, the
City College can position itself as a leading catalyst for inclusive and sustainable development in the
region. This alignment not only addresses local priorities but also reinforces the institution’s commitment
to contributing meaningfully to global education and development goals. In doing so, the College can
empower its students and communities alike, creating a ripple effect of positive change that extends far
beyond its immediate context.
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