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Introduction: Agricultural mechanization serves as the primary catalyst for enhancing
productivity and driving transformation in agricultural production systems. However, realizing
this potential, particularly in regions with favorable climatic conditions, necessitates farmers'
possession of both technical expertise and agricultural literacy. This investigation provides a
comprehensive examination of Miandoab County, a prominent agricultural hub in Iran that,
despite its significant potential, encounters substantial barriers in adopting mechanized
technologies. The study specifically explores the critical relationship between farmers'
educational attainment levels and their propensity to adopt mechanization innovations. Central
to this research is a fundamental hypothesis: elevated literacy levels facilitate enhanced
comprehension of mechanization benefits and enable more efficient utilization of advanced
agricultural machinery. To validate this hypothesis, data were gathered through two
complementary methodologies: (1) field-administered questionnaires distributed to a randomly
selected sample of 200 farmers (representing diverse age groups, experience levels, and
educational backgrounds), and (2) analysis of official government documents and verified
administrative records. Subsequently, the collected data were subjected to rigorous statistical
analysis employing advanced techniques, including Pearson correlation coefficients and multiple
regression analysis using SPSS software. This analytical approach not only elucidated causal
relationships but also uncovered underlying dimensions of existing challenges. The study's
findings extend beyond mere description of current conditions, offering valuable insights for
policymakers and stakeholders within the agricultural sector. The results demonstrate that
targeted interventions, such as specialized training programs and hands-on workshops, can
effectively bridge prevailing knowledge gaps in farmers' technical literacy. Concurrently,
improved access to low-interest financing options and expert advisory services significantly
enhances farmers' willingness to adopt modern machinery. This research holds dual significance:
theoretically, it contributes to the academic discourse on agricultural literacy and mechanization
through empirical field research; practically, it provides actionable, context-specific
recommendations for agricultural planners. Consequently, the study serves as an important
resource for researchers, progressive farmers, and policy-making institutions. Ultimately, this
work represents a progressive stride toward establishing more intelligent, sustainable, and
competitive agricultural practices in a region that warrants greater recognition within Iran's
agricultural landscape.

Materials and Methods: Miyandoab County, with a population of 245,158 and an area of 2,694
square kilometers, is situated in West Azerbaijan Province and acts as a connecting hub between
several key provinces. This study employed field methods to examine social, cultural, and
agricultural factors in the region, alongside documentary methods to gather statistical data and
information. Data were collected from various sources, including the Agricultural Jihad
Organization and the General Census, and analyzed using SPSS and ArcGIS software. The findings
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reveal statistically significant variations among rural districts, which were classified into four
distinct clusters based on their socioeconomic and agricultural characteristics. These disparities
underscore the necessity for tailored regional planning strategies. This study provides empirical
evidence to inform targeted policy-making for sustainable regional development.

Conclusion: Miandoab County, with a population of 245,158 and an area of 2,694 square
kilometers, is a communication hub of West Azerbaijan Province and a bridge connecting several
key provinces of the country, and enjoys a unique position in regional development. This research
used field methods to investigate the social, cultural, and agricultural factors of the region and
documentary methods to collect statistics and information. Data were collected from various
centers such as the Agricultural Jihad and the General Census and analyzed with SPSS and Arc GIS
software. The research findings indicate significant differences between rural districts in four
distinct groups with specific economic-agricultural characteristics, which indicate the need for
different regional planning. By providing scientific evidence, this research provides a basis for
targeted policies in regional development. The research data were analyzed using advanced
analytical technologies, including specialized SPSS software for multivariate statistical analysis
and Geographic Information System (Arc GIS) for spatial processing. The novel findings of this
study, obtained with unparalleled precision, have revealed a surprising pattern of structural
differences between the rural districts of the region. Cluster analyses have categorized these rural
districts into four distinct groups with unique economic-agricultural characteristics, each
requiring its own development strategies. By providing sound scientific evidence and detailed
analytical maps, this study opens a new window into understanding the complexities of regional
development. The results of the study not only provide a theoretical framework for further
studies, but also provide a comprehensive roadmap for policymakers and regional planners by
providing differentiated operational solutions based on the characteristics of each cluster. The
findings of this study can be used as a cornerstone for formulating smart policies, optimally
allocating resources, and designing sustainable development programs at the regional level.
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Table 2 Results of analysis of variance for comparing literacy
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Table 4 Duncan's post hoc test results for comparing literacy

rates in rural areas
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