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The present study aimed to determine the extent of the impact of
ChatGPT-based feedback versus teacher feedback on student
engagement in the learning process and the achievement of cognitive
objectives in mathematics. The research method was quasi-
experimental with a pretest-posttest design. The study sample consisted
of 68 ninth-grade students who were randomly assigned to two
groups—ChatGPT feedback and teacher feedback—using a staged
cluster sampling method. The research instruments included Reeve’s
Academic Engagement Questionnaire, and agentic engagement, as well
as a teacher-made cognitive performance test. The findings, analyzed
using the non-parametric Mann-Whitney U test, revealed that the mean
scores of the four dimensions of academic engagement in the ChatGPT
feedback group were significantly higher than those in the teacher
feedback group. In the domain of cognitive learning, ChatGPT
feedback demonstrated superior performance at the analysis and
" evaluation levels compared to teacher feedback. However,
Cognitive  gjgnificant  differences were observed at  the
comprehension, and application levels. Nevertheless, the total cognitive
learning score showed a significant advantage for the ChatGPT
feedback group. Accordingly, ChatGPT can provide effectiveness
similar to or even surpassing teacher feedback in enhancing academic
engagement and cognitive learning, and it can be utilized as a reliable
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Extended Abstract
Introduction:

Feedback is a cornerstone of the learning process, playing a pivotal role in error correction,
deepening conceptual understanding, and enhancing motivation and academic engagement.
However, providing high-quality, individualized feedback in large classrooms—amid
student diversity and time constraints—poses a significant challenge for teachers. The
emergence of artificial intelligence, particularly large language models like ChatGPT, offers
a promising alternative by enabling rapid, personalized, and continuous feedback without
temporal or spatial limitations.

Purpose:

This study aimed to compare the impact of ChatGPT-based feedback versus traditional
teacher feedback on two key learning outcomes among ninth-grade students: academic
engagement and achievement of cognitive objectives in mathematics.

Methodology:

A quasi-experimental design with a pretest—posttest control group was employed. The
sample consisted of 68 female ninth-grade students from a public middle school in Arak,
Iran, randomly assigned to two groups. One group received feedback from their teacher,
while the other received feedback exclusively from ChatGPT (version 40) using a
standardized prompt. Data were collected using Reeve and Tseng’s (2011) Academic
Engagement Questionnaire (measuring behavioral, emotional, cognitive, and agentic
dimensions) and a researcher-developed cognitive test aligned with Bloom’s taxonomy. Due
to non-normal data distribution (Kolmogorov—Smirnov test, *p* < 0.05), non-parametric
tests—Wilcoxon signed-rank and Mann—Whitney U—were used for analysis via SPSS v.26.

Result:

Results revealed that the ChatGPT feedback group scored significantly higher than the
teacher feedback group across all four dimensions of academic engagement (p < 0.001). In
cognitive learning, while no significant differences emerged at the knowledge,
comprehension, and application levels (p = 1.000), ChatGPT demonstrated statistically
superior performance at the analysis (p = 0.019) and evaluation (p = 0.006) levels.
Moreover, the total cognitive score was significantly higher in the ChatGPT group (p =
0.004).

Conclusion:

These findings suggest that ChatGPT can not only match but sometimes surpass human
teacher feedback in fostering both engagement and higher-order cognitive skills. Its
effectiveness may stem from features such as immediacy, personalization, and constant
availability—qualities particularly resonant with Generation Z learners. While ChatGPT
should not replace teachers entirely, it can serve as a powerful complementary tool that
alleviates instructional burdens and enhances learning equity. Nevertheless, its integration
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must be guided by pedagogical oversight to mitigate risks such as overreliance or
diminished social skill development. This study addresses a critical gap in prior research by
empirically evaluating actual learning outcomes rather than perceived feedback quality,
offering robust evidence for the strategic use of Al in educational settings.
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