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showed that the components of the elementary science curriculum with
artificial intelligence have 5 overarching themes and 10 main themes, which
include technological factors (with the dimensions of artificial intelligence
tools for science education and augmented reality and virtual reality in
science education), content factors (with the dimensions of updating and
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10.22098/ael.2025.17 | factors (with the dimensions of teacher skills and student skills), and
848.1607 infrastructure and management factors (with the dimensions of access to
digital infrastructure and educational policy and planning).
Conclusion: The findings of this research are completely new in the
country. It can be said that the future of science education will be a

Ps(cﬁg\r’]\é%rds' curriculum combination of human creativity and the computational power of artificial
elementary school, artificial ;?Szlelzlngtznce to cultivate a generation of curious, critical, and capable
intelligence, synthesis '

research

Citation: Ghorbani S., Ghaderi M., Khosravi M., PourMohammadBagher Isfahani L. (2025). Analyzing
Elementary Science Curriculum Components with Artificial Intelligence (Al): A Synthesis Research
Approach. Journal of Applied Educational Leadership, 6(3), 134-151. Persian

*Corresponding author: Mostafa Ghaderi

Address: Department of Curriculum Planning, Faculty of Psychology and Educational Sciences, Allameh
Tabatabaei University, Tehran, Iran

Tell: 09187721875

Email: m.ghaderi@atu.ac.ir


https://portal.issn.org/resource/ISSN/2008-6369
https://portal.issn.org/resource/ISSN/2423-723X
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://doi.org/10.22098/ael.2025.17848.1607
https://doi.org/10.22098/ael.2025.17848.1607
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
mailto:m.ghaderi@atu.ac.ir
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-6173-1822
https://orcid.org/0000-0002-5709-6213
https://orcid.org/0000-0003-3203-7425
https://ael.uma.ac.ir/

Analyzing Elementary Science Curriculum Components with Artificial Intelligence (Al): A Synthesis Research Approach

Extended Abstract

Introduction:

The world's tendency in recent decades to use technology in education due to the failure of traditional education
to meet the needs of the education system in curricula and educational content has changed the views of many
scholars in this field (Adaninkin & Adoye, 2022).

Artificial intelligence, as one of the most prominent achievements of the 21st century, is rapidly transforming
various aspects of human life, and the field of education has not been left out of this great transformation
(Samala et al, 2025). Artificial intelligence has great potential to transform teaching and learning methods by
providing adaptive and personalized learning systems, educational robots, and virtual assistants. This technology
can provide numerous opportunities to improve the quality of education and increase universal access to it
(Wang et al, 2023). On the other hand, the importance of curriculum planning is one of the most important
activities that plays a major role in other aspects of life. Accordingly, it is of great importance to carry out this
important activity efficiently so that it produces good and excellent results (Thurzo, 2023). Curricula are
considered important and fundamental progressive and competent tools in education; because they play the role
of the main artery in supplying blood to other educational members and elements. Accordingly, it is essential
that curricula respond to the evolving needs of the environment (society and its various sectors) in order to
confirm the survival and continuity of educational systems, and also to gain a better understanding of educators'
perspectives on emerging educational technology, especially tools that incorporate artificial intelligence, to
unlock the full potential benefits of these innovations (Jafari et al, 2023). Because the development and survival
of modern educational systems, in addition to infrastructure and budget factors, also depends on the quality of
their curriculum, and the way the curriculum is designed plays an important role in learners' learning, and those
involved in school curriculum must apply the principles of designing and compiling the curriculum, especially
the type that pays attention to modern technologies, which are the pillars of such a transformation in the
educational system, because one of the most important factors that must be in line with global developments in
all elements of the world in the country is education, and especially curricula, because with up-to-date
educational systems, a positive outcome can be expected (Leclerc, 2024).

Therefore, considering what was stated, the increase in the volume of knowledge and data, the rapid
obsolescence of course materials, the rapid changes in societies, and the unpredictability of the future require
continuous education and learning with a new educational method. A method by which an individual can
independently and self-directedly demand and use knowledge for a lifetime. Because the existence of a
curriculum model based on artificial intelligence to develop new learning skills improves the level of thinking
and the quality of psychological skills and activities and self-management of learners and helps the survival of
the educational system of society. Research conducted in the research literature shows that few studies, and
those studies are more focused on the effectiveness of electronic content on self-directed learning than on a
curriculum based on artificial intelligence. Given the lack of modeling in the field of developing learning skills
in the context of a curriculum based on artificial intelligence on the one hand, and given the importance of such
a topic on the other hand, the main issue of this research is what is the model of the elementary school science
curriculum with artificial intelligence?

Methodology:

This research is classified as qualitative research in terms of its applied purpose, nature of data, and analysis
style. The approach used is qualitative and of the type of synthesis research, and the strategy used is meta-
synthesis. In synthesis research, knowledge from different and perhaps scattered studies that can be related to
specific needs of the field of practice is collected, then this knowledge is linked to each other, and the entire
body of knowledge obtained is evaluated, reorganized, and interpreted in a format appropriate to current needs;
therefore, the combination of various findings in a specific framework that entails new relationships is
emphasized. Synthesis research seeks to operationalize the principle that science is the systematic aggregation or
condensation of previously produced knowledge (Chalmers, Hedges & Cooper, 2002). And it seeks to answer
the question of what is the single result of all past research findings? To answer this question, synthesis research
can be used (Saini & Shlonsky, 2012). It has several types such as meta-narrative, meta-ethnography,
interpretive-critical synthesis, and thematic synthesis (Talaei & Bozorg, 2015).

Results:
The findings from the study of different sources in the synthesis of theoretical and research foundations of the
research reviewed in relation to the analysis of the curriculum components of the science course with artificial
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intelligence can be seen in the table and figure. In order to achieve the research objective, selected articles were
studied and initial analysis and coding was carried out. The content analysis unit in this research is the theme.
The analysis process was as follows: first, each of the texts of the articles was studied and coded. The coding of
semantic units continued until saturation was reached. Subsequently, similar codes were placed in a
subcomponent and by putting similar subcomponents together, the main components of the research were
revealed. In the continuation of this method, after sorting the codes and specifying the subcomponent and main
components, the model was finally developed based on the data obtained from the qualitative content analysis.
In order to ensure the accuracy of the components and the proposed model, the model was re-examined by 7
experts and the initial validity of the model was confirmed.

The components of the elementary science curriculum with artificial intelligence have 5 overarching themes and
10 main themes, which include technological factors (with the dimensions of artificial intelligence tools for
science education and augmented reality and virtual reality in science education), content factors (with the
dimensions of updating and flexibility of course content and integrating artificial intelligence concepts in
science education), pedagogical methodological factors (with the dimensions of personalized learning and
project-based learning), human factors (with the dimensions of teacher skills and student skills), and
infrastructural and managerial factors (with the dimensions of access to digital infrastructure and educational
policy and planning). Figure 2 shows the model with dimensions and components.

Discussion and conclusion

The aim of the present study was to investigate the components of the elementary science curriculum with
artificial intelligence using a center-based research method. The findings of the study indicate that the developed
model includes 5 overarching themes, 10 organizing themes, and 72 basic themes. The overarching themes of
this model include technological factors, content factors, pedagogical methodological factors, human factors,
and infrastructure and management factors. Technological factors: The findings of the study indicate that one of
the main components of the elementary science curriculum with artificial intelligence is technological factors.
The present findings are consistent with the research of Fathi et al (2024), Sheikh-Shoaei (2021), Chiu et al
(2023), Isfahani-Sadat (2024), Abbasi & Luo (2025), Fundi et al (2024), Park et al (2023). In explaining this
finding, it can be said that technological factors are among the most important factors influencing the
elementary science curriculum in the age of artificial intelligence. These factors include tools, systems, and
technologies that can make science learning more interactive, personalized, and efficient. Artificial intelligence
technologies can make the elementary science curriculum more dynamic, engaging, and tailored to the needs of
each student, but their success depends on technical infrastructure, teacher training, and careful planning.
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