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Abstract

Duck farming plays a critical role in supporting food security, economic resilience, and rural livelihood development,
especially in regions where agricultural diversification is a necessity. This study evaluated the effectiveness of a targeted
educational program in improving technical knowledge of duck management among rural communities with diverse
occupational and educational backgrounds. A quasi-experimental pre-test and post-test design was implemented in
Palembon Village, Bojonegoro, Indonesia, involving 40 participants from both agricultural and non-agricultural sectors.
Structured training modules covering disease control, feeding, and husbandry were delivered interactively. Knowledge
gains were assessed using validated questionnaires and analyzed through non-parametric statistical tests. Results
demonstrated a highly significant improvement in participants' technical understanding post-intervention (p < 0.001).
Moreover, participants with non-agricultural occupations and low formal education achieved post-test scores
comparable to their agricultural or higher-educated counterparts. These findings highlight the inclusivity and
adaptability of the training approach, which emphasized practical relevance and community-based learning strategies.
The convergence in learning outcomes suggests that effective instructional design can bridge knowledge gaps
regardless of participants' prior experience or education. This study underscores the potential of targeted agricultural
education as a scalable tool for rural capacity building and livestock productivity enhancement. The intervention aligns
with Sustainable Development Goal (SDG) 4 on Quality Education and SDG 2 on Zero Hunger by promoting inclusive,
lifelong learning and sustainable livestock practices for food security.

Keywords: Duck Farming; Agricultural Education; Rural Extension; Community-Based Training; Livestock
Management; Quality Education and Zero Hunger

1 Introduction

Duck farming has been increasingly recognized as a strategic component of rural livelihoods, particularly in developing
countries where agriculture remains a key source of food and income. Ducks offer several advantages over other poultry
species, including adaptability to diverse environments, low production costs, and the ability to integrate into mixed
crop-livestock systems. These features position duck farming as an important pathway to improve food security and
strengthen household economic resilience in rural settings [1, 2].
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In Indonesia, smallholder duck farming contributes not only to household income but also to local food systems,
particularly through egg and meat production. However, productivity in duck-based systems remains suboptimal due
to limited access to technical knowledge, poor husbandry practices, and insufficient extension support [3]. Studies have
shown that improving farmers’ access to relevant training significantly enhances livestock performance and adoption
of best practices [4, 5]. Educational programs tailored to the local context can promote sustainable production,
biosecurity awareness, and efficient feeding, all of which are essential for resilient livestock systems [6].

Despite these benefits, the effectiveness of educational interventions may vary depending on participant characteristics
such as occupation and education level. Individuals with farming experience are often assumed to have an advantage in
adopting technical innovations, whereas those from non-agricultural backgrounds may face barriers in understanding
and applying training content [7]. Similarly, low formal education is frequently associated with lower uptake of new
practices, raising concerns about the inclusivity of conventional extension models [8]. These disparities present a
challenge for program designers seeking to reach heterogeneous rural populations.

To address this issue, targeted educational programs have emerged as a promising strategy to bridge knowledge gaps
across diverse socio-demographic groups. Such programs are designed to be inclusive, accessible, and contextually
relevant. When effectively implemented, they have demonstrated the capacity to enhance knowledge acquisition
regardless of participants’ prior experience or formal education [9, 10].

This study investigates the effectiveness of a targeted educational program aimed at improving technical understanding
of duck management among rural residents with varying occupational and educational backgrounds. By evaluating
short-term knowledge outcomes before and after training, the study contributes to the growing body of evidence
supporting inclusive approaches in agricultural education and aligns with global development priorities, particularly
Sustainable Development Goal (SDG) 4 on quality education and SDG 2 on zero hunger.

2 Material and methods

2.1 Study Design and Participants

This study was conducted to assess the effectiveness of a targeted educational program in improving duck-management
knowledge among rural populations with different occupational and educational backgrounds. A quasi-experimental
pre-test/post-test design was employed, which is frequently used in evaluating knowledge change resulting from
educational interventions in rural communities [1].

The intervention took place over two days, from 26 to 28 January 2026, in Palembon Village, Kanor District, Bojonegoro
Regency, Indonesia. The site was selected based on its active involvement in small-scale duck farming and the presence
of heterogeneous socio-economic characteristics among its residents. A total of 40 adult participants voluntarily
enrolled in the training, comprising individuals from both agricultural (n = 30) and non-agricultural (n = 10) sectors.

2.1.1  Demographic Characteristics

Participants represented a wide age range (20-67 years) with a mean of 49.2 years, indicating the relevance of duck
farming across multiple generations. Occupational diversity included full-time farm laborers, self-employed individuals,
private workers, and homemakers. Educational backgrounds ranged from no formal education to completion of
secondary school. This demographic composition allowed for comparative analysis of training outcomes across
subgroups, consistent with the objective of assessing the inclusivity of the educational intervention [2].

2.2 Intervention and Data Collection

The educational program was designed to address core areas of duck management, including feeding practices, disease
control, and husbandry. Instruction was delivered through interactive lectures, group discussions, and contextualized
examples to ensure accessibility across varying education levels. The training incorporated participatory approaches
aligned with adult learning theory, which emphasizes relevance and practical application for effective knowledge
retention [3].

Pre-test and post-test assessments were administered using a structured questionnaire developed based on validated
materials from prior livestock training programs [4]. Each test consisted of objective questions measuring participants’
technical knowledge in duck management. The same instrument was used before and after the intervention to evaluate
changes in understanding directly attributable to the training.
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2.2.1  Demographic Characteristics

Due to the small sample size and the non-normal distribution of scores, non-parametric statistical methods were
applied. The Wilcoxon signed-rank test was used to compare pre-test and post-test scores within the same group, while
the Mann-Whitney U test was applied to compare post-test scores between occupational and education-based
subgroups [5]. This analytical approach ensured robust evaluation of differences without assuming normality, which is
appropriate for community-based intervention studies with limited sample sizes [6].

3 Results and discussion

This section presents and discusses the outcomes of the targeted educational program in improving duck-management
knowledge among rural participants. The results are organized into thematic subsections to clearly describe knowledge
improvement patterns and to examine differences across occupational and educational backgrounds. The findings are
interpreted in relation to existing literature on agricultural education and rural extension.

3.1 Socio-Demographic Characteristics of Respondents

A total of 40 respondents participated in the targeted educational program, representing a heterogeneous rural
population. Participants ranged in age from 20 to 67 years, with a mean age of 49.2 years, indicating that engagement
in duck farming activities spans multiple generations. With respect to occupational background, the majority of
respondents (75%) were employed in the agricultural sector, primarily as farm laborers, while the remaining 25% were
engaged in non-agricultural activities such as self-employment, private-sector work, and household-based roles.

Educational attainment among respondents was relatively balanced. Approximately 52.5% of participants had low
levels of formal education (no schooling or primary school), whereas 47.5% had completed secondary education. This
demographic composition reflects the diverse socio-economic structure typical of rural communities and provides an
appropriate basis for evaluating the inclusiveness of the educational intervention.

Table 1 Socio-demographic profile of respondents (n = 40)

Characteristics | Category Frequency Percentage
(n) (%)

Occupation Agricultural sector (farm laborers/independent farmers) 30 75,0
Non-agricultural sector (self-employed, homemakers, private | 10 25,0
employees, etc.)

Education Low (no formal education/primary school graduates) 21 52,5
Secondary (junior high school/senior high school/vocational | 19 47,5
school)

Age Mean: 49.2 years (Range: 20-67 years) - -

Table footnote: Data are presented as frequency and percentage unless otherwise stated.

3.2 Improvement of Duck-Management Knowledge after Educational Intervention

Overall, the targeted educational program resulted in a substantial improvement in participants’ technical
understanding of duck management. Comparison of pre-test and post-test scores demonstrated a marked increase in
knowledge following the intervention. Statistical analysis using the Wilcoxon signed-rank test revealed that this
increase was highly significant (p < 0.001), indicating that the program was effective in enhancing short-term
knowledge outcomes.

The observed improvement aligns with previous findings showing that short-term, structured agricultural training
programs can produce rapid gains in technical knowledge when content is delivered through participatory and
contextually relevant approaches [11, 12]. By emphasizing disease management, feeding practices, and general
husbandry, the program addressed core knowledge gaps commonly reported in smallholder poultry systems.
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Figure 1 Comparison of duck-management knowledge scores before and after the educational intervention.
Data are presented as mean * SD (n = 40). Wilcoxon signed-rank test: p < 0.001.

3.3  Comparative Analysis Based on Occupational Background

Differences in knowledge acquisition were further examined between participants from agricultural and non-
agricultural occupational backgrounds. At baseline, respondents working in the agricultural sector demonstrated
slightly higher pre-test scores, reflecting their prior exposure to farming activities and practical husbandry experience.
This pattern is consistent with earlier studies reporting that farming experience contributes to higher initial knowledge
levels in agricultural training contexts [13].

Despite these baseline differences, both occupational groups exhibited substantial improvements following the
intervention. Post-test analysis showed no statistically significant difference in knowledge scores between agricultural
and non-agricultural participants (p > 0.05), as determined by the Mann-Whitney U test. This finding indicates that the
targeted educational program was equally effective across occupational groups.

The convergence of post-test scores suggests that well-designed instructional strategies can compensate for differences
in prior experience. Similar outcomes have been reported in studies demonstrating that inclusive, practice-oriented
training enables non-agricultural participants to achieve learning outcomes comparable to those of experienced farmers
[14]. These results highlight the importance of pedagogical design in ensuring equitable knowledge acquisition.
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No significant difference was observed in post-test scores (p > 0.05).

Figure 2 Comparison of duck-management knowledge scores between agricultural and non-agricultural participants.

3.4 Comparative Analysis Based on Educational Level

The influence of formal education level on learning outcomes was assessed by comparing respondents with low and
medium educational backgrounds. Participants with medium education levels showed slightly higher pre-test scores,
consistent with evidence that formal schooling enhances baseline cognitive and information-processing skills [15].
However, post-test results revealed no significant difference in knowledge scores between education groups (p > 0.05).

These findings suggest that the targeted educational program effectively mitigated disparities associated with
educational background. Participatory teaching methods, simplified explanations, and contextualized examples likely
contributed to this outcome, as reported in previous extension studies involving low-literacy populations [16]. The
results reinforce the view that educational level does not necessarily limit learning effectiveness when training is
appropriately designed.
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Respondents with low and medium education achieved comparable post-test scores (p > 0.05).

Figure 3 Effect of educational background on duck-management knowledge acquisition
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3.5 Implications for Rural Extension and Sustainable Development

The absence of significant differences in post-intervention knowledge across occupational and educational groups
underscores the inclusiveness of the targeted educational approach. By enabling diverse participants to achieve similar
learning outcomes, the program supports broader rural development objectives, particularly SDG 4 (Quality Education)
and SDG 2 (Zero Hunger). Inclusive agricultural education can strengthen human capital, enhance livestock
productivity, and contribute to resilient rural livelihoods.

4  Conclusion

This study demonstrates that the targeted educational program was effective in significantly improving duck-
management knowledge among rural community members with diverse occupational and educational backgrounds.
Substantial gains in technical understanding were observed across all participant groups, and no significant differences
were found in post-intervention knowledge scores between agricultural and non-agricultural participants or between
low and medium education levels. These findings indicate that learning effectiveness was primarily influenced by
instructional design rather than by prior farming experience or formal education. The use of context-specific,
participatory, and practically oriented training methods enabled inclusive knowledge acquisition and reduced typical
disparities associated with socio-demographic differences. The convergence of learning outcomes highlights the
capacity of well-structured educational interventions to enhance technical competence in smallholder livestock
systems. From a broader perspective, this study provides empirical evidence that inclusive agricultural education can
serve as a practical tool for strengthening rural livelihoods, supporting food security, and advancing human capital
development in line with Sustainable Development Goals 2 (Zero Hunger) and 4 (Quality Education). Future research
should focus on assessing long-term knowledge retention, behavioral change, and productivity impacts to further
support the scalability and sustainability of targeted educational programs in rural livestock development.
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