A Framework-based Analysis of Generative Artificial Intelligence (AI) Impact on Computational Thinking Learning Confidence, and Student Motivation in Technology-Enhanced Education
aAjay K. Garg, bAmit Kohli, c Surya Prakash Devara 
aakg@fdu.edu, bamit.kohli@ucanwest.ca, Cs.devara@student.fdu.edu
a & c Fairleigh Dickson University, b University Canada West, Canada

Purpose
The paper Examines the impact of Artificial intelligence (AI tools on student learning outcome, including confidence, motivation, engagement, self-paced learning, and computational thinking. It further explores the potential benefits of AI- supported learning alongside the risks associated with excessive AI dependency.
Design/methodology/approach
Survey data were collected from 50 participants engaged in technology- enhanced learning environments. The survey items were categorized into nine parameters under three dimensions: AI-supported learning processes (five parameters), learning outcomes (three parameters), and computational thinking. The effects of generative AI on learning were analyzed using frequency distributions, descriptive statistics, and correlation analyses.
Findings
The results indicate that generative AI has a positive effect on learning confidence (Mean [M] = 4.25), motivation (M = 4.10), self-paced learning (M = 4.05), and student engagement (M = 3.85). In contract, the effect of computational thinking is less significant (M = 3.05). Increased reliance on AI tools relates to a decline in independent problem-solving (M = 2.95) and logical reasoning (M = 3.00). Correlation analysis reveals a negative relationship between AI dependency and computational thinking (r = -0.48), while a positive correlation was observed between AI dependency and learning confidence (r = 0.52) as well as motivation (r = 0.46).
Research limitations/implications
The limited sample and setting in context restrict the ability to generalize. Future research should examine the long-term effects of generative-AI use on higher order cognitive skills by employing larger and more diverse samples across varied educational contexts. 
Social implications
The finding highlights the importance of balanced integration of AI in education settings to maximum learning benefits and prevents excessive dependence, which could deteriorate independent thinking. Ethical and reflective AI utilization should be implemented by educators, students, and policymakers with assistance of workshops and awareness programs to improve critical thinking and computer skills.


Originality/value
This study contributes empirical evidence on the role of generative AI in education, demonstrates its positive effects on affective and process-related learning outcomes. At the same time, it underscores the need for greater pedagogical emphasis on higher-order cognitive skills, particularly computational thinking, to prevent overreliance on AI technologies
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