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Abstract
A university–community partnership in Ujung Pangkah, Gresik Regency, East Java, 
Indonesia, was established to contribute to household food security and improve 
family nutrition in a semi-rural setting by optimising home gardens and strengthening 
women’s capacity through outreach learning and transformative education. Working 
with 35 members of the Branch Board Aisyiyah (BBA), the program applied participatory 
methods including focus group discussions, training, mentoring and collaborative 
practice in sustainable horticulture. Selected crops – cucumbers, yardlong beans, 
chillies and honey pumpkins – were adapted to local conditions, whilst knowledge co-
creation, critical reflection and collaborative experimentation bridged local wisdom 
with scientific practices. Using a single-group pre–post design, the evaluation results 
showed a significant increase in participants’ horticultural knowledge (69.9 per cent), 
high productivity from a 7.2-m2 demonstration plot (up to 33.8 tons/ha equivalent) and 
economic feasibility, with a benefit–cost ratio of 1.32. Beyond technical gains, qualitative 
evidence suggests that the program fostered empowerment through increased self-
efficacy, strengthened social networks and improved women’s participation in decision-
making, as demonstrated by the formation of the ‘Home Garden Pantry of Aisyiyah’. The 
primary pathway to food security in this intervention was income-mediated (through the 
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sale of produce) rather than direct household consumption. Critical reflexivity emerged as a central 
mechanism enabling epistemic dialogue and sustaining transformative learning. Whilst the findings 
are promising, the single-site design without a comparison group limits causal inference; the results 
should be interpreted as plausible contributions rather than confirmed effects. The model shows 
potential for replication in similar contexts, pending further evaluation.

Keywords
Community Food Security; University–Community Partnership; Transformative Education; 
Women’s Empowerment; Participatory Action Research

Introduction
This article presents a community engagement program in the Ujung Pangkah District, Gresik Regency, 
East Java, Indonesia, implemented through a partnership between the University of Muhammadiyah Gresik 
and the Branch Board Aisyiyah (BBA), a women’s organisation of Muhammadiyah, one of Indonesia’s 
largest Islamic organisations. The program targeted the optimisation of residential yard spaces for food 
production among 35 women members of the BBA, aged 36–65 years, over a 6-month period from 
February to July 2025.

Food security remains a fundamental global challenge, with approximately 783 million people 
experiencing chronic hunger in 2023, disproportionately affecting women, who constitute 60 per cent of 
the food-insecure population (Storhaug & Engelbert 2024). Indonesia reported 18.6 per cent moderate-to-
severe food insecurity – substantially higher than the Southeast Asian average of 16.8 per cent (FAO 2026). 
At the local level, yard land in Ujung Pangkah District amounts to 1.58 km2 (158 hectares), but only around 
35 per cent is used for cultivating food crops (National Statistics Office 2023). Initial surveys indicated that 
only about 20 per cent of BBA members utilised their yards for food production.

Home gardens – land parcels surrounding dwellings cultivated with mixed plants – offer potential for 
enhancing food availability through three principal pathways: production (increasing household food 
supply), income (generating revenue through surplus sales) and knowledge (improving nutritional awareness 
through engagement with food production) (Gwacela et al. 2024; Ritter et al. 2024). The integration of 
home gardens with community-based programs has shown positive impacts on dietary diversification and 
women’s empowerment when combined with nutrition education and participatory activities (Shrestha, 
Maraseni & Apan 2025).

Outreach learning constitutes a systematic educational approach that extends university-based 
knowledge to communities through non-formal programs (Westfall-Rudd, Vengrin & Elliott-Engel 2022). 
The facilitation-for-empowerment paradigm, which engages learners as active participants in knowledge 
construction, has been identified as the most effective for generating sustainable behavioural change 
(Anderson & Feder 2007). This paradigm integrates with transformative learning theory, which emphasises 
that effective adult learning requires critical reflection and rational discourse to enable autonomous thinking 
(Hoggan & Finnegan 2023; McClain 2024).

Despite documented potential, several gaps persist. Partnerships between universities and women’s 
organisations for food security interventions remain underdeveloped (Ume et al. 2026). Outreach learning 
methods integrating agricultural student education with community development outcomes have received 
limited empirical evaluation (Berretta et al. 2023). Furthermore, the transformative learning mechanisms 
through which rural women transition from passive beneficiaries to active agents of food system change 
have not been sufficiently examined within agricultural extension scholarship (Agustina 2023; McClain 
2024).
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This study had two objectives. The first was to evaluate changes in horticultural knowledge, skills and 
home garden productivity among participants following the outreach learning intervention delivered 
through a university–women’s organisation partnership. The second was to explore the qualitative 
dimensions of women’s empowerment and transformative learning processes that emerged through the 
intervention. Recognising the limitations of the single-group pre–post design without a comparison group, 
findings are presented as plausible contributions of the intervention rather than causally attributed effects.

Conceptual Framework

Figure 1.	� Conceptual framework linking outreach learning to household food security through 
women’s empowerment as a mediating pathway, moderated by household, community 
and program implementation factors

To address these identified gaps, this study proposed a conceptual framework that positions women’s 
empowerment as the central mediating mechanism linking outreach learning interventions to household 
food security outcomes (Figure 1). The framework is grounded in the theoretical integration of extension 
education paradigms, transformative learning theory, the six-dimensional food security framework and 
women’s empowerment in agriculture (Clapp et al. 2022). The independent variable comprises outreach 
learning intervention operationalised through four interconnected components delivered via university–
women farmer group partnerships: knowledge transfer (research-based agricultural and nutrition 
information), experiential learning (demonstration plots and hands-on practice), critical reflection 
(assumption examination and dialogue sessions) and participatory action (collaborative planning and 
farmer-to-farmer exchange). These components align with the facilitation-for-empowerment paradigm, 
which has been identified as the most effective for sustainable behavioural change.

Women’s empowerment serves as the mediating variable encompassing three domains: instrumental 
agency (productive decisions, asset ownership, credit access and income control), intrinsic agency (autonomy, 
self-efficacy and respect) and collective agency (group membership and social participation). The positioning 
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of empowerment as a mediator reflects the theoretical proposition that transformative learning generates 
changes in agency through perspective transformation, which, in turn, influences practices and outcomes 
within household food systems. Transformative learning serves as the theoretical mechanism linking 
educational inputs to empowerment and food security outcomes, where Mezirow’s ten phases – from 
disorienting dilemma to reintegration of new perspectives – are applied to optimise home gardens for 
household food security.

The dependent variable encompasses all six food security dimensions: availability (household food 
production diversity), access (measured through the Food Insecurity Experience Scale), utilisation 
(Household Dietary Diversity Score and Minimum Dietary Diversity for Women), stability (coping 
strategies and seasonal patterns), agency (decision-making autonomy in food-related matters) and 
sustainability (adoption of sustainable agricultural practices). The framework acknowledges contextual 
factors as moderating variables, including household characteristics (socioeconomic status, land ownership 
and education), community context (location, markets and social norms) and program implementation 
factors (dosage, facilitator capacity and resources).

This conceptual framework advances outreach learning theory by demonstrating how transformative 
education principles can be operationalised in agricultural extension settings through women’s collective 
action structures, responding to calls by Hoggan and Finnegan (2023) for research examining collective and 
societal transformations rather than individual learning alone.

Literature Review: Integrating Outreach Learning With Community 
Food Security
This study drew upon four interconnected theoretical foundations – outreach learning, transformative 
learning, food security and women’s empowerment – to examine how university-based educational 
interventions can contribute to community food security when delivered through women’s organisations. 
The following review synthesises these foundations, identifies critical gaps in the empirical literature and 
establishes the rationale for the present intervention.

EDUCATIONAL OUTREACH APPROACHES FOR TRANSFORMATIVE LEARNING

Outreach learning constitutes a systematic educational approach that extends university knowledge and 
expertise to communities through non-formal programs designed to foster behavioural change across 
cognitive, attitudinal, practical and skill-based dimensions (Westfall-Rudd, Vengrin & Elliott-Engel 2022). 
Whilst this approach has roots in the Cooperative Extension System of the United States, its relevance to 
the Indonesian context is direct: Indonesia’s agricultural extension system, formalised through Presidential 
Regulation 35/2022 (Regulatory Database 2022). Similarly, it emphasises partnerships between educational 
institutions and rural communities to promote agricultural development and food security.

Within extension education, Anderson and Feder (2007) identified four principal paradigms arranged 
along two axes – paternalistic versus participatory, and persuasive versus educative. The technology transfer 
paradigm focuses on the adoption of specific technologies through top-down communication. The advisory 
paradigm involves consulting on farmer-identified problems whilst retaining expert-driven solutions. The 
human resource development paradigm emphasises capacity building through structured pedagogical 
methods. The facilitation-for-empowerment paradigm, which is the most relevant to this study, employs 
experiential learning and farmer-to-farmer exchange to promote autonomous decision-making. This last 
paradigm is considered the most effective for generating sustainable behavioural change because it positions 
learners as active participants in constructing knowledge rather than as passive recipients of externally 
determined information (Anderson & Feder 2007).
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The facilitation-for-empowerment paradigm connects directly to transformative learning theory, which 
provides the theoretical mechanism explaining how participatory education can produce lasting change 
beyond technical skill acquisition. Developed by Mezirow, transformative learning is a process that results 
in significant and irreversible changes in how a person experiences, conceptualises and interacts with the 
world (Hoggan & Finnegan 2023). Mezirow identified ten sequential phases in perspective transformation, 
beginning with a disorienting dilemma that challenges existing assumptions, progressing through critical 
self-examination and exploration of new roles, and culminating in the reintegration of new perspectives 
into one’s life (Eschenbacher & Fleming 2020). The theory emphasises that effective adult learning requires 
critical reflection and participation in rational discourse, enabling individuals to become autonomous 
thinkers capable of negotiating their own values, meanings and purposes (McClain 2024).

The connection between transformative learning and agricultural extension is significant. Whilst the 
facilitation paradigm describes the pedagogical approach, transformative learning theory explains the 
psychological and epistemological mechanisms through which that approach produces durable change. 
In agricultural contexts, the application of transformative learning principles has demonstrated efficacy in 
shifting farmers’ perspectives towards sustainable practices through experiential methods and peer exchange 
(Rizzo et al. 2023). However, as subsequent empirical review will demonstrate, many extension programs 
achieve knowledge gains without behavioural change precisely because they lack the critical reflection 
and perspective transformation components that distinguish transformative learning from conventional 
information transfer.

FOOD SECURITY AS A MULTIDIMENSIONAL OUTCOME

Food security, as defined by the World Food Summit of 1996 and reinforced by the Food and Agriculture 
Organization (FAO), refers to the condition wherein all people, at all times, have physical, social and 
economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences 
for an active and healthy life (FAO 2026). The traditional framework encompasses four dimensions: 
availability (adequate food supply through production, distribution and exchange), access (economic and 
physical capacity to obtain food), utilisation (nutrient intake and dietary quality) and stability (continuity of 
the preceding dimensions over time) (WHO 2025).

Recent developments propose two additional dimensions: agency (reflecting individuals’ and 
communities’ capacity to make decisions about their food systems and participate in shaping food policies) 
and sustainability (emphasising practices that contribute to long-term regeneration of natural, social and 
economic systems) (HLPE 2020). This six-dimensional framework is particularly relevant to the present 
study because the agency and sustainability dimensions align with the transformative learning emphasis 
on autonomous decision-making and the adoption of sustainable practices, suggesting that educational 
interventions targeting perspective transformation may influence food security through pathways beyond 
production and income alone.

Home gardens have been recognised as promising interventions for enhancing household food security 
through three principal impact pathways: the production pathway, which increases the availability of 
nutritious foods through diversified cultivation; the income pathway, which generates revenue through 
surplus sales, enabling food purchases; and the knowledge pathway, which improves nutritional awareness 
and dietary practices through experiential engagement with food production (Gwacela et al. 2024; Ritter 
et al. 2024). The integration of home gardens with community-based programs has demonstrated positive 
impacts on dietary diversification and women’s empowerment when combined with nutrition education and 
participatory activities (Shrestha, Maraseni & Apan 2025).
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Women’s empowerment in agriculture is a multidimensional process that enhances agency, self-efficacy 
and decision-making capacity in both productive and domestic domains (Quisumbing et al. 2023). The 
conceptualisation and measurement of empowerment have evolved significantly since the development of 
the Women’s Empowerment in Agriculture Index (WEAI) by the United States Agency for International 
Development (USAID), the International Food Policy Research Institute (IFPRI) and the Oxford 
Poverty and Human Development Initiative (OPHI) as the first comprehensive instrument for capturing 
empowerment levels within the agricultural sector (IFPRI 2026). The more recent project-level WEAI 
(pro-WEAI) categorises empowerment into three domains: instrumental agency (productive decisions, asset 
ownership, credit access and income control), intrinsic agency (autonomy and self-efficacy) and collective 
agency (group membership and social participation) (Quisumbing et al. 2023). Women’s self-help groups 
have proven effective platforms for promoting empowerment, with evidence demonstrating an 8–13 per cent 
increase in decision-making roles and improved access to agricultural information (Pradhan et al. 2023).

SYNTHESIS OF EMPIRICAL EVIDENCE AND IDENTIFICATION OF GAPS

Despite these theoretical advances, empirical investigations across multiple countries reveal persistent 
limitations in integrating outreach learning with multidimensional food security outcomes. In India, 
the Farmer Farm Innovation Resources Science Technology (FIRST) program, implemented across 
15 agroecological zones, demonstrated improvements in food availability and dietary diversity through 
participatory extension. However, evaluation by Venkatesan et al. (2024) found that the program failed to 
conceptualise how transformative learning processes could produce sustainable behavioural change, leaving 
long-term sustainability uncertain. Similarly, the Kumar et al. (2024) study of nutrition interventions 
delivered through self-help groups, which reached 2500 rural women, found no significant impact on body 
mass index or dietary diversity despite increased consumption of nutritious foods – a finding attributed to 
low implementation intensity and weak facilitator capacity to apply experiential learning principles. Similar 
challenges have been observed elsewhere. Agricultural extension programs in Kenya enhanced nutrition 
knowledge but failed to shift consumption patterns (Keding et al. 2022), and family agriculture initiatives 
in Brazil raised women’s awareness of their economic contributions without achieving a deeper perspective 
transformation (Women 2019). Both point to the limits of cognitive interventions in the absence of 
transformative learning.

In Indonesia, the Sustainable Food Garden Programme (Program Pekarangan Pangan Lestari [P2L]) 
implemented through women farmer groups (Kelompok Wanita Tani [KWT]) demonstrated effectiveness 
in enhancing household food availability during the COVID-19 pandemic (Agustina 2023). However, 
program evaluations have not examined how outreach learning dimensions can be systematically integrated 
with multidimensional food security outcomes – a significant gap given Indonesia’s policy emphasis on 
agricultural extension and the strategic role of women’s organisations in community food security.

These studies collectively reveal four critical gaps. The first is a weak theoretical conceptualisation 
linking extension paradigms with multidimensional food security frameworks, with most studies treating 
educational interventions as technical inputs rather than transformative processes. Second, minimal 
utilisation of validated empowerment indicators limits the measurement of the agency dimension of food 
security. Third, the mechanisms through which educational interventions produce lasting behavioural 
change remain insufficiently explained. Fourth, evaluative frameworks integrating transformative learning 
with food security outcomes are notably absent. The present study sought to address these gaps through an 
intervention that explicitly integrates outreach learning with transformative education principles, delivered 
through a university–women’s organisation partnership.
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Methods

STUDY DESIGN

This study adopted a convergent mixed-methods evaluation design. Quantitative pre–post outcome 
assessments were conducted with 35 participants, and qualitative process analysis was derived from focus 
group discussions, in-depth interviews and reflective journals. Data were collected concurrently and analysed 
separately before integration during interpretation (Fetters, Curry & Creswell 2013). The single-group pre–
post design was selected, given the practical constraints of working within a single community partnership; 
the absence of a comparison group is acknowledged as a limitation that restricts causal attribution.

STUDY CONTEXT AND PARTICIPANTS

The study was conducted in Pangkah Kulon Village, Gresik Regency, East Java, Indonesia (6°54′56.2″ 
S; 112°32′28.4″ E), a semi-rural coastal area at 7 m above sea level with an average temperature of 
27.17°C and air humidity of 83.58 per cent. The site is characterised by small household landholdings and 
underutilised yard spaces.

There were 35 participants who were all female members of the BBA Ujung Pangkah (Table 1), selected 
through purposive sampling from approximately 280 registered members. The selection criteria included the 
following: (1) voluntary interest and commitment to the full program duration; (2) availability of yard space 
(minimum 5 m2); (3) attendance at initial orientation meetings; and (4) willingness to share yard space for 
group learning. All participants were married women with children; 80 per cent were housewives, and 20 per 
cent engaged in small-scale trade. Participants ranged in age from 36 to 65 years and represented diverse 
economic backgrounds (lower-middle to middle class), with gardening experience ranging from complete 
beginners to those with basic traditional knowledge. Two undergraduate students from the Agrotechnology 
Department served as facilitators.

Table 1.	 Participant baseline characteristics (n = 35)

Characteristic Description

Sample size 35 women

Age range 36–65 years

Marital status 100% married with children

Primary occupation 80% housewives; 20% small-scale trade/cottage industry

Economic background Lower-middle to middle class

Prior gardening experience Varied: complete beginners to basic traditional knowledge

Minimum yard size ≥5 m2

OUTREACH LEARNING INTERVENTION

The intervention was delivered over 6 months (February – July 2025) through a university–women farmer 
group partnership, operationalised via four interconnected components: knowledge transfer (research-
based horticultural information), experiential learning (demonstration plots and hands-on practice), critical 
reflection (assumption examination and dialogue sessions) and participatory action (collaborative planning 
and farmer-to-farmer exchange). Activities comprised weekly cultivation sessions (≥12) and six biweekly 
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facilitated reflection sessions. A shared 7.2-m2 demonstration plot functioned as a collective learning space, 
complemented by application in individual home gardens. Four crop types – cucumbers (F1 Harmonie), 
yardlong beans (Guarda), chillies (F1-Dewata) and honey pumpkins (F1-honey pumpkin) – were selected 
based on agro-climatic suitability, participant preferences and economic value. Average participant time 
commitment was approximately 4–6 hours per week across cultivation activities and group sessions.

DATA COLLECTION

Quantitative instruments included a 30-item horticultural knowledge pre–post test covering three domains 
(crop selection, cultivation techniques and post-harvest management), scored on correct/incorrect items and 
converted to percentage scores. A ten-domain skills observation checklist assessed practical competencies 
on a 5-point Likert scale (1 = very weak to 5 = robust). Productivity and yield records were collected at each 
harvest cycle (60–90 days after planting), and an economic analysis worksheet recorded costs and revenues. 
Qualitative data were generated through two focus group discussions (baseline n = 33; post-intervention n = 
30), 15 in-depth interviews and 24 reflective journal entries. Data were collected across four phases: baseline, 
implementation, immediate post-intervention and a 5-month follow-up.

DATA ANALYSIS

Quantitative Analysis

All quantitative analyses were conducted using SPSS version 26. Descriptive statistics (means, standard 
deviations, frequencies and percentages) were computed for all variables. Paired-samples t-tests compared 
pre-test and post-test knowledge scores, with effect sizes calculated using Cohen’s d (small = 0.2, medium = 
0.5 and large = 0.8). Percentage change was calculated as [(post-test mean – pre-test mean)/pre-test mean] 
× 100. Cronbach’s alpha was computed for each knowledge subscale to assess internal consistency reliability. 
Productivity analysis included yield extrapolation from the 7.2-m2 plot to per-hectare equivalents using the 
following formula: yield (tons/ha) = [harvest weight (kg)/plot area (m2)] × 10 000/1000. Economic analysis 
included Revenue/Cost (R/C = Total Revenue/Total Costs) and Benefit/Cost (B/C = Net Profit/Total 
Costs) ratios. Statistical significance was set at p < 0.05.

Qualitative Analysis

Qualitative data from focus group discussions (FGDs), in-depth interviews and reflective journals 
were analysed using reflexive thematic analysis following Braun and Clarke (2008). Two researchers 
independently coded transcripts before reaching consensus on themes. Themes were developed inductively 
from the data and organised around the dimensions of empowerment and transformative learning processes. 
Quantitative and qualitative findings were integrated during interpretation to provide a comprehensive 
understanding of intervention processes and outcomes.

LIMITATIONS

Several methodological limitations should be noted. First, the single-group pre–post design without a 
comparison group means that observed changes cannot be causally attributed to the intervention alone; 
maturation, history and regression to the mean represent plausible alternative explanations. Second, the 
single-site implementation with 35 purposively selected participants limits generalisability. Third, self-report 
measures in the knowledge test and qualitative interviews are subject to social desirability bias, particularly 
given the close relationships developed during the program. Fourth, productivity data derive from a single 
7.2-m2 demonstration plot under supervised conditions; extrapolation to per-hectare equivalents and to 
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individual home gardens involves considerable uncertainty. Fifth, the short follow-up horizon (5 months) 
limits conclusions about long-term sustainability. Sixth, no validated food security instruments (e.g., 
Household Food Insecurity Access Scale and dietary diversity scores) or empowerment indices (e.g., pro-
WEAI) were administered; therefore, claims about food security and empowerment are inferred from proxy 
measures and qualitative evidence rather than direct measurement. Future studies should employ quasi-
experimental or randomised designs with validated instruments to address these limitations.

Program Implementation

PARTNERSHIP DEVELOPMENT AND SERVICE-LEARNING FRAMEWORK

The program was conducted as an integrated component of the Applied Agricultural Extension course, 
Faculty of Agriculture, Universitas Muhammadiyah Gresik. Two undergraduate students in their sixth 
semester served as facilitators, supported by two faculty supervisors. The partnership developed when BBA 
leadership approached the university in early 2025 seeking technical assistance for food security initiatives. 
Students underwent 4 weeks of preparatory coursework covering participatory development approaches, 
crop cultivation technology, agribusiness management and agricultural extension before beginning 
fieldwork.

IMPLEMENTATION PROCESS

The initial FGD (15 April 2025) achieved 94 per cent attendance (33 of 35 participants). Collaborative 
planning established activity location, schedule and crop selection. A land-suitability survey assessed 
environmental conditions and soil quality. Thematic analysis of FGD data identified participants’ priorities: 
practical cultivation knowledge, preference for crops with high economic value and short harvest cycles, 
constraints related to soil quality and water availability, and desire to increase food availability and reduce 
expenses. Implementation comprised collaborative material preparation (joint decision-making on seed 
varieties), land preparation (1.2 × 6 m plots), shared maintenance responsibilities (twice-weekly sessions) 
and collaborative harvesting with economic assessment. Detailed implementation procedures are provided 
in Appendices 1 and 2.

The 2.5-hour FGD was facilitated by two faculty members with two student facilitators as note-takers, 
conducted in Bahasa Indonesia with occasional use of the local Javanese dialect, audio-recorded with 
participants’ consent and transcribed verbatim. Transcripts were analysed using reflexive thematic analysis 
(Braun & Clarke 2008), with two researchers independently coding the data and resolving differences 
through iterative discussion and member-checking with two participants during a follow-up session. The 
four priorities identified above warrant further elaboration. Participants’ demand for practical, hands-on 
knowledge reflected dissatisfaction with previous extension activities perceived as too abstract – as one 
participant observed, ‘We have attended training before, but when we returned home, we forgot what to do 
first. We need to learn while practising directly.’ Their preference for short-cycle crops (60–90 days) reflected 
concerns about uncertain water availability and competing household responsibilities and directly informed 
the final crop selection. Soil compaction, low fertility and irregular dry-season water supply were identified 
as the main technical barriers, with several participants reporting previous unsuccessful attempts that had 
eroded their confidence. Aspirations to increase food availability and reduce expenses were often framed 
in terms of religious and social responsibility within the Aisyiyah community. These qualitative findings 
shaped the intervention design in three concrete ways: the curriculum prioritised demonstration-based 
learning over classroom instruction, crop selection was determined collaboratively rather than prescribed 
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by facilitators, and soil preparation and water management received additional emphasis during the early 
implementation phase.

Results

KNOWLEDGE AND SKILLS OUTCOMES

Pre- and post-test results showed a significant increase in horticultural knowledge, with an overall increase 
of 69.9 per cent (p < 0.001). Effect sizes were large across all domains (Table 2). Internal consistency was 
acceptable for each subscale (Cronbach’s α range: 0.71–0.82).

Table 2.	 Pre–post knowledge scores with effect sizes (n = 35)

Knowledge aspect Pre-test ± SD Post-test ± SD Change (%) Cohen’s d p-Value

Crop selection 55.9 ± 10.2 77.4 ± 8.6 +38.5 2.28 <0.001

Cultivation 
techniques

40.5 ± 9.8 82.3 ± 7.9 +103.2 4.70 <0.001

Post-harvest 
management

42.1 ± 8.5 75.8 ± 9.2 +80.0 3.80 <0.001

Note: Cohen’s d is calculated as (M_post − M_pre)/SD_pooled.

Skill evaluation results (Table 3) indicate generally strong competency levels. Mean scores ranged from 
2.8 to 3.5, with the majority achieving at least adequate competency (score ≥ 3) in nine of ten domains. 
The highest performance was in plant maintenance (M = 3.5), land processing (M = 3.4) and watering (M 
= 3.3). Pest and disease control showed the lowest performance (M = 2.8; 65.7 per cent reaching adequate 
levels), indicating greater variability and learning challenges in this domain.

Table 3.	 Participant skill evaluation results (n = 35)

Skill aspect Score ± SD Score ≥ 3 (%)

Land processing 3.4 ± 0.5 91.4

Seedling media preparation 3.2 ± 0.6 85.7

Nursery 3.3 ± 0.5 88.6

Planting 3.2 ± 0.7 82.9

Fertilisation 3.1 ± 0.6 80.0

Watering 3.3 ± 0.5 88.6

Plant maintenance 3.5 ± 0.5 94.3

Pest and disease control 2.8 ± 0.8 65.7

Harvesting 3.3 ± 0.6 88.6

Post-harvest management 3.0 ± 0.7 77.1
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PRODUCTIVITY OUTCOMES

Harvest data from the shared 7.2-m2 demonstration plot are presented in Figure 2. Note that these yields 
were obtained under supervised conditions on the shared plot; yields from individual home gardens were 
not systematically recorded. Per-hectare extrapolation was calculated using the following formula based on 
cumulative harvests across multiple events within the growing cycle (60–90 days after planting, depending 
on the crop): yield (tons/ha) = [harvest weight (kg)/7.2 m2] × 10 000/1000.

Cucumbers produced 20 kg (equivalent to 27.8 tons/ha), yardlong beans 24 kg (33.8 tons/ha), chillies 
8 kg (11.1 tons/ha) and honey pumpkins 16 kg (22.2 tons/ha). Harvest quality analysis showed that 85 per 
cent of cucumbers, 90 per cent of yardlong beans, 75 per cent of chillies and 88 per cent of honey pumpkins 
met Grade A quality standards (defined as meeting commercial standards for size, shape uniformity and 
freshness without visible defects). These per-hectare extrapolations should be interpreted cautiously, as 
small-plot yields under intensive management may not scale linearly. No pre-program baseline yields were 
available for comparison, and comparisons with national averages are approximate due to differences in 
growing conditions, input levels and measurement methods.
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Figure 2.	 Horticultural crop productivity in home garden land

ECONOMIC ANALYSIS

Economic analysis (Table 4) shows a total production cost of IDR 1 250 000 (approximately USD 78 at 
IDR 16 000/USD, March 2025 rate) for the 7.2-m2 plot, yielding total revenue of IDR 2 904 000 (USD 
182) and net profit of IDR 1 654 000 (USD 103), resulting in an R/C ratio of 2.32 and a B/C ratio of 1.32, 
where R/C = Total Revenue/Total Costs and B/C = (Revenue − Costs)/Costs. The initial investment was 
provided by the university research grant fund. Importantly, produce was sold through the Muhammadiyah 
charity organisation rather than consumed by participant households, meaning the primary pathway to 
food security in this intervention was income-mediated (economic access) rather than direct consumption 
(availability/utilisation). Labour and time costs of participants were not monetised in this analysis, which 
should be considered when interpreting economic feasibility. Prices reflect local market rates at the time of 
harvest (March – May 2025).

Sensitivity analysis suggests that the model remains profitable, with selling price decreases of up to 40 per 
cent or production cost increases of up to 50 per cent, assuming that yields remain constant. The break-even 
point occurs at approximately 45 per cent of actual output. These projections assume consistent market 
conditions and do not account for potential yield variability across seasons or labour opportunity costs.
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SUSTAINABILITY AND SOCIAL IMPACT

In-depth interviews and post-intervention FGD (5 months after program completion) identified several 
themes related to sustainability (Table 5). Notably, 68.6 per cent of participants had begun applying similar 
cultivation techniques in their own yards, and 48.6 per cent had expanded to crop varieties beyond those 
introduced in the program. The ‘Home Garden Pantry of Aisyiyah’ was established with 88.6 per cent of 
participants as members, functioning as a platform for peer learning and seed exchange. Two additional 
Aisyiyah branches (Sidayu and Dukun districts) independently initiated similar programs with initial 
assistance from program participants, although it is too early to assess the outcomes of these replications. 
Seed saving was practised by 37.1 per cent of participants.

QUALITATIVE EVIDENCE OF EMPOWERMENT PROCESSES

Whilst no validated empowerment instrument (such as pro-WEAI) was administered, qualitative 
analysis identified dimensions of empowerment across multiple domains. Psychological empowerment 

Table 4.	 Economic analysis of horticultural cultivation (7.2 m2)

Component Amount (USD)

A. Production costs

Tool depreciation 7.4

Land rent* 59.19

Seeds 13.32

Organic fertiliser 11.84

NPK fertiliser 21.31

Mulch 8.88

Stakes and rope 7.10

Biological pesticides 4.14

Total production costs 73.98

B. Revenue

Cucumbers (20 kg × IDR 12 000) 14.2

Yardlong beans (24 kg × IDR 18 000) 25.57

Chillies (8 kg × IDR 85 000) 40.24

Honey pumpkins (16 kg × IDR 24 000) 22.73

Total revenue 171.86

Profit (B − A) 97.89

R/C ratio (B/A) 2.32

B/C ratio [(B − A)/A] 1.32

*Home garden land belongs to partners; land rental not calculated.
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was evidenced by participants’ reported increases in self-efficacy and confidence in managing productive 
resources. As one participant stated:

I thought gardening was complicated and required a large land area. It turns out that with the right 
techniques, even a small yard can produce enough vegetables for the family (Inayah, 45 years old).

Social empowerment was reflected in the formation and active functioning of the Home Garden Pantry 
as both a technical forum and a social support system. Evidence of increased participation in household 
decision-making, particularly regarding resource allocation, was reported. Whilst this evidence draws on 
self-report, it represents a meaningful indicator of shifting gender dynamics within the household and 
a promising foundation for future research employing validated empowerment instruments such as pro-
WEAI.

PEDAGOGICAL REFLECTION: STUDENT FACILITATOR LEARNING

Analysis of student reflective journals revealed patterns of transformative learning relevant to outreach 
learning pedagogy. Students’ language shifted from ‘teaching’ and ‘knowledge transfer’ to ‘learning together’ 
and ‘knowledge dialogue’, reflecting epistemological shifts about how knowledge is produced and shared. 
Students developed cultural competence in navigating gender, religious and socioeconomic dynamics 
within the BBA context and moved from ‘problem-solving’ to ‘problem-posing’ orientations – questioning 
assumptions about yard underutilisation as a ‘problem’. The analysis of journal entries suggests that outreach 
learning models offer reciprocal educational benefits and points to important next steps for future research.

Discussion
The findings suggest that the outreach learning intervention contributed to meaningful improvements in 
participants’ horticultural knowledge, skills and productivity, with promising indicators of sustainability and 
empowerment. However, several important qualifications frame the interpretation of these results.

TECHNICAL AND ECONOMIC OUTCOMES

The 69.9 per cent increase in horticultural knowledge (p < 0.001) with large effect sizes across all domains 
is consistent with findings from farmer field school evaluations that combine theory and practice (van den 
Berg & Jiggins 2007; Kilelu, Klerkx & Leeuwis 2014). The B/C ratio of 1.32 indicates economic viability, 
although this figure should be interpreted with awareness that labour costs were excluded and initial 
investment was externally funded. Additionally, the productivity extrapolations from a 7.2-m2 supervised 
plot to per-hectare equivalents involve substantial uncertainty and should not be considered representative 
of what individual gardeners would achieve under unsupervised conditions.

Table 5.	 Program sustainability indicators (5 months post-intervention)

Indicator N Percentage (%)

Participants applying techniques in their own yard 24 68.6

Participants expanding crop types 17 48.6

Members of Home Garden Pantry of Aisyiyah 31 88.6

Participants practising seed saving 13 37.1

Aisyiyah branches adopting similar model 2 –
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THE FOOD SECURITY PATHWAY

A critical finding is that produce from the program was predominantly sold through the Muhammadiyah 
charity organisation rather than consumed by participant households. This means that the primary pathway 
to food security was income-mediated – through improved economic access – rather than through direct 
increases in household food availability or dietary diversity. No consumption or dietary data were collected, 
so direct improvements in household food security cannot be claimed. The income generated (B/C ratio 
of 1.32) plausibly contributes to food access, but the pathway from income to improved nutrition is 
mediated by purchasing decisions and market availability, which were not assessed. Future iterations should 
incorporate measures of household dietary diversity and track the proportion of produce consumed versus 
sold to better characterise the food security pathway.

EMPOWERMENT AS QUALITATIVELY INFERRED

The conceptual framework positioned women’s empowerment as a mediating mechanism, drawing on 
the pro-WEAI framework. However, no pro-WEAI or other validated empowerment instrument was 
administered. Empowerment dimensions identified through qualitative analysis – increased self-efficacy, 
strengthened social networks through the Home Garden Pantry and reported increases in household 
decision-making participation – are therefore inferred rather than measured. These qualitative findings 
align with systematic reviews indicating that agricultural projects combining skill-building, asset provision 
and female engagement yield empowerment outcomes (Gartaula et al. 2025), but the absence of validated 
measures limits the strength of the claims. Future research should explore empowerment dimensions 
and the proposed mediating pathway through multiple methodological approaches, including validated 
quantitative instruments such as pro-WEAI, as well as in-depth qualitative methods such as longitudinal 
interviews, participatory action research and narrative inquiry. Doing so would recognise that the complexity 
of women’s empowerment processes may be more fully understood through methodological pluralism than 
through quantification alone.

TRANSFORMATIVE LEARNING AND EPISTEMIC JUSTICE

The qualitative evidence suggests that the intervention went beyond conventional technology transfer 
to foster elements of transformative learning. The epistemological dialogue between scientific 
recommendations and local practices – exemplified by negotiations over fertiliser applications – represents 
a form of knowledge co-creation where diverse epistemic traditions interact (Carrera & Levidow 2025). 
The development of problem-posing orientations among student facilitators and the reported identity shifts 
among participants from ‘ordinary housewives’ to ‘knowledge producers’ suggest perspective transformation 
consistent with Paprock’s (1992) framework. However, these observations were drawn from a small sample 
in a specific cultural and institutional context, and the durability of such transformations requires longer-
term investigation.

SUSTAINABILITY AND REPLICATION

The sustainability indicators – particularly the 68.6 per cent continuation rate, the establishment of 
the Home Garden Pantry and the independent adoption by two additional Aisyiyah branches – are 
encouraging. The two replicating branches (Sidayu and Dukun) have initiated similar programs with 
mentoring support from original participants, although no outcome data are yet available from these sites. 
Context-specific factors – including the institutional capacity of the Aisyiyah network, local agro-climatic 
conditions, market access and community social dynamics – may moderate replication success in different 
settings. The role of the existing Aisyiyah organisational infrastructure in facilitating both the original 
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program and its replication warrants emphasis; similar interventions in communities without comparable 
organisational platforms may require different implementation strategies.

LESSONS LEARNED AND WHAT WE WOULD DO DIFFERENTLY

Several lessons emerged. First, incorporating validated food security and empowerment instruments from 
baseline would have substantially strengthened the evidence base. Second, systematic recording of individual 
home garden yields alongside the demonstration plot would have provided more robust productivity 
evidence. Third, the intensive facilitation model, whilst effective, raises questions about its scalability without 
the level of university support provided. Fourth, the dominance of selling over household consumption 
suggests that future iterations should explicitly address nutrition education and encourage participants 
to retain a portion of produce for household consumption to strengthen the direct availability/utilisation 
pathway to food security.

Conclusion
This study reported on a community engagement program that combined outreach learning, home garden 
optimisation and partnership with a women’s organisation to contribute to food security in a semi-rural 
Indonesian context. The intervention was associated with significant improvements in horticultural 
knowledge (69.9 per cent), productivity from a shared demonstration plot and economic viability (B/C ratio 
1.32), with the primary food security pathway being income-mediated rather than consumption-based. 
Qualitative evidence suggests that the program fostered dimensions of empowerment – including increased 
self-efficacy, social network formation and participation in household decision-making – although these 
were inferred from qualitative data rather than validated instruments. Sustainability indicators at 5 months 
are promising, with the majority of participants continuing, and there was independent model adoption by 
two additional communities.

Key limitations include the single-group design without a comparison group, single-site implementation, 
small sample size, the absence of validated food security and empowerment measures, and reliance on 
demonstration plot data rather than individual garden data. Findings should therefore be interpreted as 
plausible contributions of the intervention rather than causally established effects. Future research should 
adopt longitudinal designs across diverse agro-ecological and socio-cultural contexts to assess whether 
the empowerment trajectories and food security outcomes observed here generalise beyond the Aisyiyah 
organisational setting.
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Appendix 1
The detailed procedures of the implementation stages:
	 a.	 Preparation of materials and tools for cultivating horticultural plants
		�  The materials used for cultivating horticultural crops were yardlong bean seeds of the ‘Guarda’ 

variety, chillies of the ‘F1 Dewata’ variety and honey pumpkins of the ‘F1’ variety (all produced by the 
Red Arrow brand) and cucumbers of the ‘F1 Harmonie’ variety (produced by the Flying Ship brand) 
(Figure 3). NPK Mutiara Fertiliser 16:16:16 and organic fertiliser were prepared. Biological agents 
were used for pest and disease control. The equipment used included a pot tray for sowing seeds, a 
shovel, a hoe, mulch, stakes, a water hose, and a bucket.

Figure 3.	 Horticultural plant cultivation materials and tools. Source: Author, 2025.

	 b.	 Cultivation of land for horticultural crop production
		�  Home Garden Pantry of Aisyiyah land processing included clearing the land from weeds, tilling 

the land, and mapping the land (Figure 4). Soil processing involved turning and loosening the soil, 
followed by mapping, which was carried out to a measurement of 1.2 m × 6 m. The purpose of tillage 
was to prepare the soil for aeration.

Figure 4.	 Tilling the land and making mounds. Source: Author, 2025.
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	 c.	 Installation of mulch
		�  Installing mulch was intended to maintain soil moisture and suppress weed growth (Figure 5). 

Silver–black plastic mulch was used, with the silver colour on top and the black colour on the inside. 
Furthermore, planting holes were made according to each plant’s spacing. Holes in the mulch were 
created using a heated can that produced openings when pressed onto the surface of the mulch.

Figure 5.	 Installation of silver–black plastic mulch. Source: Author, 2025.

	 d.	 Seeding for cultivating horticultural crops
		�  Seeding was done to increase the seeds’ growth potential (Figure 6). Comparison was then made of 

the planting media, following this ratio: 4:1:2 for soil: sand: organic matter. The composite seedling 
press was placed in a polybag measuring 15 cm × 20 cm (diameter × height). Seed sowing time was 
2–3 weeks after sowing.

Figure 6.	� Sowing seeds for yardlong beans, cucumbers, honey pumpkin, and chillies. Source: 
Author, 2025.

	 e.	 Planting horticultural crops
		�  Transplanting was done once the nursery plants had developed 3–4 leaves (Figure 7). Planting 

was done by opening the polybag and placing the seedling in the hole prepared in the bed. After 
planting, watering was continued. The distance between each plant was 50 cm × 100 cm for 
cucumbers; 40 cm × 100 cm for yardlong beans; 60 cm × 50 cm for chillies; and 60 cm × 120 cm for 
honey pumpkins.
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Figure 7.	� Planting yardlong bean, cucumber, honey pumpkin, and chilli seeds. Source: Author, 
2025.

	 f.	 Maintenance of horticultural plant cultivation
		�  Plant maintenance encompassed tasks such as installing stakes, watering, fertilising, and controlling 

pests and diseases. The installation of stakes functioned as a stand for tendril plants (cucumbers, 
yardlong beans, and honey pumpkins) [Figure 8(a)]. Watering the plants was done at intervals every 
2 days. Water was sourced from an artesian well, providing healthy water, and was dispensed using 
a hose in the living barnyard [Figure 8(b)]. Fertilisation using organic fertiliser at the beginning of 
planting was done when tilling the soil. The subsequent fertilisation with NPK Mutiara (16:16:16) 
was carried out at 7 days after planting (dap), 14 dap, when flowers appeared, and when the seeds 
were filled [Figure 8(c)]. Pest and disease control used biological agents by spraying the soil and 
plants, with application intervals once every 2 weeks [Figure 8(d)].

Figure 8.	� Plant maintenance. (a) installation of stakes; (b) watering; (c) fertilisation; (d) control of 
pests and plant diseases. Source: Author, 2025.
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	 g.	 Harvesting of horticultural crop cultivation
		�  Harvesting was carried out when fruits were physiologically ripe (Figure 9). Cucumber, yardlong 

bean, and honey pumpkin plants were harvested in stages. The average harvest age for cucumbers and 
yardlong beans is 60 dap, whilst for honey pumpkin, it reaches 80 dap. The harvest age for chillies 
starts 90 days after planting and is gradual. The following were the harvest results for a bed area 
of 7.2 m²: 20 kg of cucumbers, equivalent to 27.8 tons.ha-1; 24 kg of yardlong beans, equivalent to 
33.8 tons.ha-1; 8 kg chillies, equivalent to 11.1 ton.ha-1; and 16 kg of honey pumpkins, equivalent to 
22.2 tons.ha-1. 

Figure 9.	 Harvesting: (a) yardlong beans, (b) chillies, and (c) cucumbers. Source: Author, 2025.

Appendix 2
Video YouTube Program Link:

https://www.youtube.com/watch?v=9Jncw5mbQlI
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