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One of the factors influencing the improvement of the effectiveness of extension activities is the
appropriate selection and implementation of extension models and methods. Among these, model
sites are one of the common extension models in Iran, which are implemented with a participatory
and synergistic approach in various fields and sub-sectors of agriculture. Accordingly, the main
objective of this survey research was to investigate and analyze the components of effective
implementation of model sites in the Urmia Lake basin. The statistical population of the study
consisted of the core farmers of the main units of 80 model sites in the Urmia Lake basin across
three provinces: East Azerbaijan (34 sites), West Azerbaijan (40 sites), and Kurdistan (6 sites),
which were evaluated using a census method. The validity of the questionnaire was confirmed by
a panel of experts and the Average Variance Extracted (AVE), and its reliability was confirmed
by Cronbach's alpha and Composite Reliability (CR). The collected data were analyzed using
Smart PLS3 software. The results of the confirmatory factor analysis showed that the presented
model for the effective implementation of model sites has seven dimensions: "informing and
awareness raising," "comprehensive joint action plan,” "executive organization," "predicted
expectations," "practical techniques and strategies presented at the site," "implementation of field
extension programs,” and "documentation of actions and activities," all of which were confirmed
for homogeneity and reliability. Accordingly, it is suggested that in order to institutionalize model
sites as a participatory and problem-oriented model in agricultural extension based on the
confirmed implementation dimensions and components, in addition to policymaking, training of
implementing agents, and providing adequate funding and technical and logistical support must
also be ensured.

1. Introduction

Agricultural extension, regarded as the backbone of sustainable agricultural and rural development (Abhijeet et al.,
2023), aims to improve farmers’ livelihoods, reduce poverty, enhance productivity and living standards, and
strengthen food security (Ranjan et al., 2024). One of the most fundamental and strategic considerations in the
agricultural extension system—toward fulfilling its core mission of enhancing technical and managerial knowledge
and skills, improving social capital, fostering positive attitudes among agricultural stakeholders, promoting the
sustainable use of natural resources and inputs with an emphasis on environmental protection, and encouraging active
interaction among actors in the agricultural knowledge and innovation system—is the appropriate selection and
application of “extension models and methods” (Ghasemi et al., 2021).

The Lake Urmia watershed has long been a focal point for implementing educational and extension programs due to
its unique environmental and socio-economic characteristics. In recent years, comprehensive model sites have been
established and activated across three provinces—East Azerbaijan, West Azerbaijan, and Kurdistan—to address these
challenges. Unsustainable agricultural practices have significantly contributed to the declining water levels of Lake
Urmia, adversely affecting both the quality of life in surrounding communities and the quantity and quality of
agricultural activities in the region. As a result, initiatives such as crop pattern reform, improved water use efficiency
(Reshad-Sedghi & Nikanfar, 2023), and the empowerment of local farmers have become top priorities for the
agricultural extension and education system.
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In general, agricultural extension policy in this watershed must consider critical approaches such as climate change
adaptation, management infrastructure, alignment with national strategic documents, stakeholder engagement,
adoption of modern technologies, integration of successful international experiences, and intersectoral collaboration.
However, given the structural limitations facing the extension system, the selection, implementation, and proper
execution of extension models and methods remain essential factors that significantly influence its efficiency and
effectiveness. In this context, particular attention must be paid to the accurate and systematic implementation of the
components of each extension model—especially comprehensive model sites—due to their multidimensional and
multifunctional nature. These sites integrate various activities and services and require coordinated planning to deliver
practical and timely recommendations to beneficiaries. Despite their importance, a review of existing studies reveals
that relatively few comprehensive investigations have been conducted on the operational dimensions and components
of such sites.

For instance, Asadollahi Pour Kootenaei and Khodaverdian (2024) evaluated comprehensive production-extension
model sites for healthy crop production and found that most respondents rated the sites’ success as “good.” Among
the variables studied, contextual factors ranked highest in perceived success, followed by input, output, and process
variables. Another study on the economic impacts of irrigated wheat model sites showed that extension services
significantly increased yield per unit area. These sites also influenced farmers’ behavior by reducing input costs and
increasing profitability. Research in Pakistan demonstrated that the implementation of Farmer Field Schools (FFS)
had a significant positive impact on farmers’ farm management skills across various domains (Imam et al., 2021).
Furthermore, studies on participatory agricultural extension have shown that while such approaches enhance farmer
engagement, promote climate-smart and resilient agriculture, and support sustainable rural development, they still
face institutional, financial, and socio-cultural barriers. Policy recommendations from these studies emphasize the
need for policy reforms, digital capacity utilization, and multi-stakeholder collaboration to strengthen participatory
extension (Vidyawati & Jadoun, 2025). As evident, most research on comprehensive model sites and participatory
approaches has focused on their effectiveness, outcomes, and impacts. However, there is a lack of comprehensive
studies examining the operational dimensions and components that contribute to their effectiveness. This research
addresses that gap by analyzing the key components of the effective implementation of model sites located in the Lake
Urmia watershed across the provinces of West Azerbaijan, East Azerbaijan, and Kurdistan.

2. Methodology

This study employed a survey-based approach. In terms of its purpose, the research was applied, and regarding its
method and data collection technique, it was conducted in the field. Given that the study was carried out in a social
context without control over its variables, it is classified as non-experimental. The overarching aim was to examine
and analyze the dimensions and components of effective implementation of comprehensive model sites established
within the Lake Urmia watershed. The overall research design was quantitative. The statistical population consisted
of all lead farmers from the core units of 80 comprehensive production-extension model sites operating in the Lake
Urmia watershed across three provinces: East Azerbaijan (34 sites), West Azerbaijan (40 sites), and Kurdistan (6
sites). These sites were active during the 2022-2023 agricultural year and were evaluated through a full enumeration
method. To achieve the research objectives and develop the conceptual framework, in addition to reviewing and
analyzing theoretical foundations, prior studies, and relevant executive guidelines and protocols, expert opinions were
gathered from managers, researchers, and specialists familiar with the subject and active in the field. Based on this
input, a researcher-made questionnaire was designed as the primary data collection instrument. Data were collected
by obtaining the views of the primary beneficiaries—Ilead farmers responsible for implementing the model sites—
with the assistance of field extension agents. It is noteworthy that each model site was monitored by a designated
extension agent throughout its implementation process. The face validity of the research instrument was confirmed by
a panel of experts and researchers from the Agricultural Research, Education, and Extension Organization (AREEO).
Convergent validity was also assessed using the Average Variance Extracted (AVE) index. To evaluate the reliability
of the instrument, Cronbach’s alpha and Composite Reliability (CR) were calculated. As shown in Table 1, the
respective values exceeded the accepted thresholds (Cronbach’s alpha > 0.70, AVE > 0.50, CR > 0.70), confirming
the validity and reliability of the research instrument.

3. Results

The study covered 80 comprehensive model sites across three provinces. East Azerbaijan had 34 sites in Azarshahr,
Osku, Bonab, Sarab, Ajabshir, Maragheh, and Malekan, cultivating wheat, pistachio, almond, canola, alfalfa, barley,
walnut, plum, carrot, onion, grape, potato, tomato, sainfoin, and medicinal plants. West Azerbaijan included 40 sites
in Urmia, Oshnavieh, Bukan, Takab, Salmas, Mahabad, Shahin Dezh, Miandoab, and Nagadeh, producing apple,
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barley, walnut, cherry, wheat, grape, alfalfa, sugar beet, apricot, tomato, sainfoin, and medicinal plants. Kurdistan had
six sites in Sagqez, growing wheat, chickpea, barley, alfalfa, forage crops, potato, and sugar beet.

4. Discussion

As previously mentioned, one of the key prerequisites for the successful implementation of educational-extension
programs is the selection and application of appropriate models and methods. This issue is important from two
perspectives: first, determining which model and method to use, where, and for what purpose; and second, ensuring
their correct application. Both aspects present challenges that can affect the effectiveness of extension activities. In
fact, to achieve one of the main goals of the agricultural extension and education system—namely, the transfer and
dissemination of agricultural knowledge and technology—it is essential to first establish the necessary foundation
through the proper transfer and implementation of extension models and methods. Given the socio-cultural structure
and the predominantly smallholder farming system, engaging local communities in all stages of development projects
is crucial. Therefore, participatory models and methods have gained a special place in the implementation of extension
activities and programs.

In the national agricultural extension system, participatory approaches also hold a prominent position. For nearly a
decade, the establishment of comprehensive model production-extension sites has been organized and implemented
by the agricultural extension institution with the aim of fostering participation and synergy among all stakeholders
and actors across various domains and sub-sectors of agriculture. Consequently, the effective design and
implementation of these sites is of particular importance. However, studies have shown that most domestic and
international research has primarily focused on evaluating the effectiveness of extension models, methods, and
activities in technical-production dimensions, socio-cultural dimensions, and managerial dimensions.

5. Conclusion

As a first step, identifying key informants, leading farmers, trusted local figures, and extension facilitators can play a
crucial role in enabling the entry of extension agents and building trust within the local community. One of the
distinguishing features of model sites compared to conventional and fragmented extension activities is the presence
of a coherent joint action plan based on a participatory approach. This plan is developed through needs assessment,
followed by design and planning for the implementation of extension activities based on identified needs, prioritized
technical and operational areas, and promotable research findings. All these processes are carried out collaboratively,
in line with the nature of these sites. A common shortcoming in many programs is the lack of realistic goals based on
existing conditions. Therefore, when designing model sites, it is essential to define predetermined and achievable
objectives. These goals, derived from participatory needs assessments, may include optimizing water and agricultural
input use, improving yield per unit area, enhancing farmers’ income, and ultimately increasing productivity in the
agricultural sector—considered a prerequisite for making agriculture more knowledge-based.

By implementing the aforementioned components step by step, it is possible to present a problem-oriented set of
extension actions through a participatory approach—covering needs assessment, design, implementation, monitoring,
evaluation, documentation, and reporting. Therefore, it is recommended that, based on the points discussed and the
validation of the proposed model and its components—as well as the emphasis on the effectiveness of model sites in
other studies—this model be used as a suitable foundation for improving the effectiveness of model sites in the studied
region. Furthermore, it can serve as a basis for designing and implementing model sites in other regions, tailored to
relevant domains and sub-sectors while considering socio-cultural and technical conditions.
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