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ABSTRACT

Information and communication technologies (ICTs), especially
Received: 07 April 2025 artificial intelligence (Al), play an important role in improving digital skills, enhancing the
Reviewed: 22 May 2025 quality of learning, and facilitating educational and research processes. These technologies
Revised: 22 July 2025 reduce educational gaps and increase the efficiency of scientific research by personalizing
Accepted: 14 September 2025 education and automating processes. Universities also play a key role in the development of

science and increasing scientific competitiveness by providing research infrastructure and
promoting a research culture. The present study examines the role of Al assistants in

KEYWORDS: empowering students in research and identifying their antecedents and consequences. This
Al study aims to design a conceptual model for the effective use of these technologies in
Research Capability academic processes in order to help educational and research policies in line with digital
Higher Education transformation.

Intelligent Assistants M This qualitative research was conducted using the theory-generating meta-
Smart Research synthesis approach, following the six-step process proposed by Sandelowski and Barroso. A

total of 187 relevant articles were identified through searches in reputable databases such as
Magiran, SID, Web of Science, Sage, and Google Scholar. Ultimately, 65 articles were selected

" Corresponding author for in-depth content analysis.
X eheidari@shirazu.ac.ir m The findings of the study show that the use of Al assistants in empowering higher
@ (+98917) 3871022 education students in research can be analyzed in three areas of antecedents, processes, and

outcomes. The antecedents of this technology include five main themes: technological
curiosity, knowledge of using Al, scientific writing skills, English language skills, and access and
acceptance of technology. The related processes also include ten main themes: digital
resource management, self-directed research, ideation on the research topic, receiving
continuous feedback, reviewing and revising the text, purposeful information search,
personalizing research experiences, data analysis, improving content quality and editing, and
reviewing and publishing research. Finally, the outcomes of these processes can be
categorized into eight main themes: reducing stress in writing, receiving immediate feedback,
improving research structure, deepening critical thinking, digital distraction, over-reliance on
Al, privacy issues and ethical violations, and facilitating and accelerating research.

The transformation of education using information and communication
technologies, especially Al, in today's world has improved digital skills and facilitated
educational and research processes. These technologies have created new opportunities for
optimizing processes, but they also bring challenges, including ethical and cultural issues. This
study emphasizes the importance of carefully managing these issues and the need to pay
attention to the ethical and social challenges of improper use of technologies. The findings
show that Al assistants play an effective role in empowering students in research, especially
in the areas of technological curiosity, scientific writing skills, and access to technology. Also,
the use of these tools has improved research processes and increased students' scientific
productivity. However, excessive dependence on Al may reduce independent thinking and
create ethical challenges such as privacy violations. To optimally utilize these technologies, a
comprehensive and balanced approach is needed that exploits the benefits and manages the
challenges. This research, in particular, by identifying the antecedents, processes, and
consequences of the use of Al assistants, creates a new theoretical basis for future studies. It
is suggested that policymakers and university administrators should use these tools in
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designing educational programs to improve the quality of research and educational
processes. Also, future research should pay more attention to the geographical, cultural, and
social aspects of the use of Al in different countries.
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Accelerating scientific studies, improving the process of applied and
fundamental research, improving the description, estimation,
prediction and data of science, enabling new discoveries and
developments using digital twins and intelligent robots

Artificial Intelligence: A Powerful Paradigm for

Scientific Research
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Artificial intelligence assistant to create initial drafts of research,
summarize research background, edit research text and articles, not
replacing Al for the expertise, creativity, and critical thinking of
researchers, ensuring the accuracy, coherence, and credibility of
scientific articles, paying attention to ethical issues such as the risk of
plagiarism and the possibility of unequal access between high- and
low-income countries
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Using artificial intelligence assistants for the integrity and validity of

research and the original title, processing non-native language texts

and their fluent translation, helping to review the background and

research gaps, easy access to journals and publications, improving the
adaptation of the article format according to the desired publication
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Table 2: Proposed Model of antecedents, Processes, and Consequences of Using Al Assistants in Student Research Empowerment
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Fig. 3: Thematic Network of Antecedents, Processes, and Consequences of Using Al Assistants in Student Research Empowerment
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Table 3: Sandlowski and Barroso (2007) meta-combination validity optimization processes [36].
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