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Abstract

Introduction: The primary challenge in vocational and technical education is the students’ high
dependence on instructors for error correction and their weakness in self-assessment skills before
performance tests. This study aimed to investigate the effect of using an Al assistant on redefining
learning quality and enhancing the self-assessment abilities of 12th-grade students in the network
and software field at Dehkhoda Technical and VVocational School.

Method: This study was an applied research utilizing a quasi-experimental pre-test-post-test design
with a qualitative-descriptive approach. The research population consisted of 15 twelfth-grade
students selected through purposeful sampling. Data collection tools included the standard
Motivated Strategies for Learning Questionnaire (MSLQ), systematic observation, and simulated
performance tests. The educational intervention, focused on teaching “strategic interaction with
artificial intelligence” for error analysis, process review, and self-assessment, was implemented
over 6 weeks. Quantitative data were analyzed by comparing pre-test and post-test results, while
qualitative data were examined through descriptive analysis of observations and performances.
Findings: Quantitative analysis revealed an 111% growth in cognitive strategies, with a 153%
increase in the self-regulation/self-assessment component. Qualitative findings indicated a 60%
reduction in dependence on instructors and an improvement in technical accuracy in configuring
network services. Radar charts also confirmed a relatively balanced expansion of learners’
metacognitive and self-regulatory dimensions.

Conclusion: The overall conclusion is that an Al assistant, acting as a “cognitive facilitator,” can
ease the transition from passive to self-directed learning. By strengthening the “learner’s agency,” it
can reduce performance anxiety and improve the quality of skill-based practice through its
immediate feedback loop. Therefore, the “technology-driven self-assessment” model is proposed as
a supplement or alternative to traditional assessment methods, to be considered in the curricula of
vocational schools and in the design of performance tests.
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Redefining Learning Quality and Self-Assessment in Skills-Based
Education Using an Al Assistant: A Study in the Network and Software
Field of Technical and VVocational High Schools

Detailed Abstract

Introduction: The primary challenge in vocational and technical education is the students’ high
dependence on instructors for error correction and their weakness in self-assessment skills before
performance tests. This study aimed to investigate the effect of using an Al assistant on redefining
learning quality and enhancing the self-assessment abilities of 12th-grade students in the network and
software field at Dehkhoda Technical and VVocational School.

Materials and methods: This study was an applied research utilizing a quasi-experimental pre-test-
post-test design with a qualitative-descriptive approach. The research population consisted of 15
twelfth-grade students selected through purposeful sampling. Data collection tools included the
standard Motivated Strategies for Learning Questionnaire (MSLQ), systematic observation, and
simulated performance tests. The educational intervention, focused on teaching “strategic interaction
with artificial intelligence” for error analysis, process review, and self-assessment, was implemented
over 6 weeks. Quantitative data were analyzed by comparing pre-test and post-test results, while
qualitative data were examined through descriptive analysis of observations and performances.

Results and discussion: Quantitative analysis revealed an 111% growth in cognitive strategies, with a
153% increase in the self-regulation/self-assessment component. Qualitative findings indicated a 60%
reduction in dependence on instructors and an improvement in technical accuracy in configuring
network services. Radar charts also confirmed a relatively balanced expansion of learners’
metacognitive and self-regulatory dimensions.

The present research aimed to investigate the impact of an Al assistant on the learning quality and
self-assessment of students in the Network and Software field. The quantitative findings (126%
growth in overall MSLQ score) and qualitative insights (60% reduction in dependency on instructors)
indicate that the integration of Al into vocational school workshops has led to an “educational
paradigm shift,” moving beyond a mere change in tools. A 153% increase in the self-regulation
component suggests that Al has effectively acted as a “Socratic mentor.” In traditional education,
students were entirely reliant on the instructor’s observation to identify network configuration errors.
Now, by posing the correct questions, they engage in critical discourse with the Al. This finding aligns
with Zimmerman’s (2023) theory, as Al has shifted the “feedback loop” from external (instructor) to
internal (student’s mind), enabling students to achieve critical self-assessment before the final exam.
The 111% improvement in cognitive strategies demonstrates a shift in learning quality from

“mechanical execution of commands” to “structural analysis.” The Al assistant, by providing instant



responses and analyzing coding or network errors, has eliminated “dead time” in workshops and
facilitated “reflection-in-action.” This has led the twelfth-grade students of Dehkhoda High School to
experience learning not as a task for a grade, but as an “independent problem-solving process.” From
the philosophy of education standpoint, this research illustrates that Al can be a tool for enhancing
learner agency. The results demonstrated that when technology functions as a “metacognitive
facilitator” rather than a “teacher replacement,” performance anxiety decreases, and learning
enthusiasm increases. Ultimately, the proposed model of this study (Al-based practice — intelligent
self-assessment — performance test) can elevate the quality of vocational school outputs from. The
findings of this research indicated that the use of Al led to a 153% increase in self-assessment. This
result is consistent with the findings of Javadi and Rezaei (2023), who emphasized that intelligent
tools enhance independent learning in technical students. In essence, Al, by creating a “learning
ecosystem,” allows students to experiment in a low-risk environment, which, according to Zarei et al.
(2025), significantly reduces performance anxiety in computer workshops. The enhancement of
cognitive strategies in this study (111%) suggests that students have moved from memory-based
learning towards deep learning. Seif (2023) posits that deep learning is a product of the learner’s
active engagement with the subject matter. In this regard, Al, by presenting problem-solving
scenarios, places students in a state of “reflection-in-action,” which is the constructivist approach that
Smith (2023) emphasizes in the age of Al. From a philosophical perspective on education, this
intervention demonstrated that technology is not a neutral tool but a “communicative facilitator.” As
Attaran (2023) argues, the philosophy of educational technology should be based on human
empowerment. Our results showed that Al, by providing formative feedback, plays precisely the role
that Wiliam (2024) assigns to process-oriented assessment in the new era. Finally, the alignment of
this research’s findings with Siemens’ (2023) theory of connectivism indicates that learning in today’s
world is the product of the linkage between human and non-human (Al) resources for the creation of
new knowledge.

Conclusion: The overall conclusion is that an Al assistant, acting as a “cognitive facilitator,” can ease
the transition from passive to self-directed learning. By strengthening the “learner’s agency,” it can
reduce performance anxiety and improve the quality of skill-based practice through its immediate
feedback loop. Therefore, the “technology-driven self-assessment” model is proposed as a supplement
or alternative to traditional assessment methods, to be considered in the curricula of vocational schools
and in the design of performance tests.

Keywords: Artificial intelligence, Self-assessment, Self-directed learning, Vocational education,

Learning quality.
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