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in education, numerous studies have explored its effects and challenges.
Despite promising evidence, differing views remain regarding its
effectiveness. The primary objective of this study is, in the first phase, to
examine the homogeneity of data across various studies, assess publication
bias, and determine the overall effect size of the variables. In the second
phase, the study aims to identify the obstacles and challenges reported in
the literature and to propose an optimal framework for the application of
artificial.

This study was based on a meta-analysis framework. Persian-
language articles from 1397 to 1403 and English-language articles from
2018 to 2024 that matched the research criteria were selected as samples.
The data were collected and their characteristics were coded and
categorized according to the objectives of the research.

m In the first part of the study, effect size estimations were used to
assess the degree of homogeneity, publication bias, and effect size of the
findings. According to the results, 4 studies (11.4%) had small effect sizes,
17 (48.6%) had moderate effect sizes, and 14 (40%) had large effect sizes.
The overall effect size was 0.53. Evaluation and adjustment of publication
bias using the Duval and Tweedie test and meta-analysis showed that the
observed and adjusted value in the fixed-effect model was 0.6154, and in
the random-effects model, the observed and adjusted value was 0.6196. In
the second part of the study, which focused on presenting the structure of
the optimal educational model, seven criteria-technological infrastructure,
human resources expertise, modernization of teaching methods, curriculum
planning, macro-level factors, technology acceptance, and innovation
orientation-were identified based on 35 indicators.In addition, five criteria-
lack of structural foundation, closed cultures, ethical challenges, human
challenges, and peripheral factors-were identified as the barriers and
challenges of applying Al in education, based on 24 indicators.

m Therefore, it can be concluded that Al programs require a
general and specific model structure based on a comprehensive, codified,
and multi-layered plan in which all components-from infrastructure to
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teaching methods, as well as a multi-dimensional and structured curriculum

design-are aligned with this model and its condition
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