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Urban agriculture, as a sustainable strategy for urban resource management and
improved food security, requires effective environmental education programs.
This study systematically reviewed and selected relevant studies to assess the
impact of environmental education programs on various aspects of agriculture.
Conducted with the aim of evaluating the effectiveness of environmental
education in urban agriculture, this research is written from a meta-analytic
perspective of scholarly articles. The primary objective is to identify and analyze
trends, themes, and key findings reported in the literature regarding the
effectiveness of environmental education in urban agriculture. To this end, a
corpus of 70 English- and Persian-language articles on topics related to
environmental education and urban agriculture, published in peer-reviewed
journals between 1995 and 2024, was examined with scientific rigor and
analytical scrutiny. The systematic review reveals that interactive and locally
adapted educational approaches are more effective at changing behavior and
sustaining outcomes than purely transmission-based models. Conversely, the
absence of structured education can result in outcomes such as soil degradation,
water pollution, and reduced ecological performance. The overall body of
evidence emphasizes that the systematic integration of environmental education
with participatory urban agriculture processes is not only a precondition for
achieving sustainable development and urban ecological resilience, but also
functions as a key strategy for managing environmental risks and securing socio-
ecological benefits. This requires designing stakeholder-participatory
educational programs, temporal continuity, ongoing evaluation, and adaptation
to local urban conditions to ensure both optimal resource use and long-term
environmental protection.

Cite this article:  Reyhaneh Ashena , Maryam larijani , Mohammad Rezvani , Mehran Farajollahi (2026) , A Meta-
Analytic Review of Theoretical Perspectives on Environmental Education through Participatory
Urban Agriculture , Journal of Environmental Sciences Studies , 10(4) , Pages 10949-10976.

V.a¥q


mailto:ashena.behnaz@student.pnu.ac.ir
http://www.jess.ir/
https://portal.issn.org/resource/ISSN/2588-6851
https://portal.issn.org/resource/ISSN/2645-520X

Journal of Environmental Sciences Studies (JESS) Vol. 10, No. 4 , Winter (2026)

EXTENDED ABSTRACT

Introduction

Urban agriculture is promoted as a multifunctional response to urban challenges, enhancing food
security, resource efficiency, and resilience amid climate and demographic shifts, yet its success
depends not only on land and technical inputs but also on the knowledge, attitudes, and competencies
of urban residents managing green spaces. Within this context, environmental education serves as a key
enabling strategy to build local capacity, foster sustainable resource use, and support participatory
governance of urban infrastructures. Despite growing programs and policy interest, evidence linking
such education to measurable outcomes in participatory urban agriculture remains fragmented. This
meta-analytic review synthesizes empirical studies from 1995 to 2024 to quantify educational impacts
on knowledge, attitudes, behaviors, and ecological outcomes, while clarifying the mechanisms and
contextual factors shaping these effects.

Materials and methods

This study used a systematic review and meta-analysis to integrate quantitative and qualitative evidence
on environmental education in urban agriculture. Searches across international and national databases
identified English and Persian articles published through 2024. Eligible studies examined interventions
such as school curricula, community programs, peer-led trainings, and extension workshops. Outcomes
included knowledge, attitudes, participation, practices, resource-use efficiency, soil health, input-use
patterns, biodiversity, and other ecological indicators. Inclusion required methodological rigor, clear
intervention description, and extractable quantitative data, resulting in 70 studies. Metadata, context,
sample characteristics, design, intervention attributes, duration, outcomes, and statistics were extracted.
Data were standardized (Cohen’s d) and pooled using random-effects models, with moderator analyses
on format, localization, stakeholder participation, duration, and study quality. Publication-bias
diagnostics and qualitative thematic analysis identified mechanisms of change and recurring
implementation barriers.

Results and discussion

The meta-analysis of 70 studies shows environmental education significantly improves knowledge,
attitudes, and practices in urban agriculture. Cognitive and attitudinal outcomes are moderate-to-large
(d = 0.45-0.75), while behavioral and ecological outcomes such as sustainable practices, water
efficiency, reduced chemical inputs, and soil health are smaller but positive (d = 0.25-0.50). Interactive,
experiential pedagogies and stakeholder co-designed, context-specific programs yield stronger and
more durable effects than short-term, lecture-based trainings. Sustained interventions with follow-up
and technical support also outperform one-off sessions. Environmental gains include 15-30%
improvements in water-use efficiency, 10-40% reductions in fertilizer and pesticide use, and enhanced
soil quality and biodiversity. However, impacts vary by context, with stronger outcomes where enabling
conditions like infrastructure, secure land tenure, and supportive policies exist. Without such support,
knowledge and attitudinal gains often fail to translate into ecological improvements. Despite
heterogeneity and methodological limitations, evidence supports experiential, participatory learning
frameworks, highlighting the need to address structural enablers for lasting ecological change.

Conclusion

Environmental education within participatory urban agriculture consistently strengthens citizens’
knowledge and pro-participation attitudes, while producing context-dependent gains in practices and
ecological indicators. Interactive, practice-based pedagogies, local adaptation, stakeholder co-design,
and sustained engagement with monitoring yield the most durable outcomes. When supported by
infrastructure and institutions, integrated education—practice programs enhance water-use efficiency,
reduce chemical inputs, improve soil quality, and foster biodiversity, though benefits vary by local
conditions and policy support. Without structured, practice-oriented education, maladaptive practices
may persist, worsening soil degradation, water contamination, and ecological decline. Research
priorities include longer-term evaluations, explicit behavioral theory development, socio-economic
impact assessments, and analysis of governance mechanisms for scaling effective models.
Programmatic implications emphasize participatory initiatives with hands-on training, stakeholder
involvement, contextual tailoring, sustained timelines, and adaptive feedback to secure lasting
environmental and socio-economic benefits.
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