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Effects of Generative Al Feedback Based on a
Formative Feedback Framework and Students’
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ABSTRACT

This study explored the educational validity of generative Al feedback on critical
writing and students” perceptions, based on formative feedback theory. The research
was conducted through the stages of problem analysis, design and development,
implementation, and evaluation. The Al feedback was designed according to a critical
writing rubric and Shute formative feedback principles—clarity, specificity, and
learner-centeredness—and applied in an actual Information Culture unit. Based on
student surveys and expert validity reviews, the Al feedback showed positive effects
by clearly suggesting directions for structural improvement in writing and enhancing
learners’ motivation. The study demonstrates the potential of generative Al to serve not
merely as a linguistic tool but as a formative feedback tool that supports learning.

Keywords Computer Education, Generative Artificial Intelligence, Formative Feedback,
Critical Writing, Information and Media Literacy
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Table 2. Design of the Al Feedback System Based on Formative
Feedback Framework

Component Prompt
- Teacher of Computer Science and formative
Role feedback specialist providing guidance for students’
critical writing in the “Information Culture” unit.
- To offer task—focused, specific, and constructive
formative feedback.
Purpose - To promote students’ reflective learning and

performance evaluation.

continuous improvement rather than simple

Requirements

- Task—focused: Feedback addresses specific features
of the student’s work with improvement suggestions.
- Specific & Elaborated: Explains what, how, and
why to improve, clearly linked to task goals.
 Manageable Units: Feedback is divided into small,
understandable pieces to avoid overload.

- Learning Goal Orientation: Encourages a focus on
learning and growth rather than on grades.

- Scaffolding: Clarifies goals and reduces uncertainty
about how to achieve them.

- Positive Framing: Emphasizes growth opportunities,
recognizing mistakes as part of the learning process.

Results

completeness.

reflection.

- Feedback applied to students’ critical writing
outlines on information culture topics.

- Evaluates argumentative question quality, logical
consistency, evidence accuracy, and conclusion

- Each feedback includes personalized comments
to guide next—step revision and encourage self-

Table 3. Limitations of Previous Studies and Design Strategies of the

Present Study

Dimen Limitations of Previous Design Strategies of the
sion Studies Present Study
Focus on Surface—level
. Task—focused Feedback
Corrections
. L - Implementing rubric—
- Concentrating primarily P &
imple vocabular based prompts to
Focus on simpie vocabuiary. intensively evaluate
grammar, and spelling
S content aspects, such
errors, which limits the
. — as key concepts of
expansion of critical .
A ; Information Culture and
thinking skills. ;
logical structure.
Lo Application of the
Ambiguity in Feedback bpuca S
Specificity Principle
) - Providing comprehensive | - Based on Shute, inducing
Clarity and generic advice (e.g., learners to provide
"Add more content"), actionable examples or
leading to unclear alternatives immediately
directions for revision. to reduce cognitive load.
Lack of Consideration for Learner—centered
Learner Characteristics Approach
. . - Establishing a persona
Inter ~Using a mechamcal for affective support (e.g.,
action and dry tone, which .
X - encouragement, praise)
may increase writing :
. . to enhance learners
anxiety or reduce learning :
N psychological safety and
motivation. f
eedback acceptance.
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Figure 2. Example of Al-Generated Formative Feedback
(An example of formative feedback generated by the Al system.)
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Table 4. Expert Review Items for Content Validity and Educational
Effectiveness of Al Feedback

Area Questions

1) Rubric Alignment: Is the Al feedback consistent with
the given evaluation rubric (scoring criteria)?

2) Specificity and Clarity: Does the Al feedback clearly
and meaningfully identify the strengths and weaknesses of
the student’s writing?

3) Level of Elaboration: Does the Al feedback go beyond
simple judgments (e.g., “good” or “poor”) and provide
detailed explanations about what is lacking and why?

Content
Validity

4) Objectivity and Reliability: From an expert’s
perspective, is the feedback unbiased and educationally
valid?

Area Questions

5) Learning Goal Orientation: Does the Al feedback
encourage students to focus on learning and growth
rather than scores or performance outcomes?

6) Reduction of Uncertainty: Does the feedback help
students clearly understand what needs to be improved to
achieve learning goals?

Effective
ness

7) Appropriateness for Learner Level: Is the depth and
language of the feedback appropriate for high school
students?
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Table 5. Results of Expert Validity Review for the Al Feedback System

Area Question CVR M SD

1 1 4.38 1.188

Content 2 1 4,75 0.463
Validity 3 0.75 4.63 0.518

4 1 4.75 0.463

5 0.75 4.63 0.518

Effectiveness 6 1 4.63 0.518
7 1 4.63 0.744
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Table 6. Student Perception Survey

Category
(Shute, 2008)

Specificity of

Question

1) The Al feedback clearly pointed out the strengths

Feedback and weaknesses of my writing.
Clarity for 2) The feedback was sufficiently clear, so I could
Revision understand how to revise my writing.
Objectivity 13)) The Al feedback was presented objectively without
as.
Simplici 4) The content of the feedback was not too complex
implicity
and was easy to understand.
Structure 5) The feedback was presented in a step—by-—step
manner that was easy to follow.
Amount of | 6) The feedback provided an appropriate amount of

Information | information, not too much at once.

Focuson 7) The feedback helped me focus on the learning
Process process rather than the results.
.ﬁf&;;ﬂes 8) I understood from the feedback that making
Mistakes mistakes is part of the learning process.
Future 9) The feedback made it clear how I should improve
Improvement | in the future.
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Table 7. Descriptive Statistics of Students” Perceptions of Al Feedback

Category Q M SD
Specificity of Feedback 1 4.03 0.699
Clarity for Revision 2 3.96 0.775
Objectivity 3 3.98 0.696
Simplicity 4 4.11 0.696
Structure 5 3.94 0.795
Amount of Information 6 4.06 0.620
Focuson Process 7 4.00 0.737
Attitude Towards Mistakes 8 3.83 0.781
Future Improvement 9 3.88 0.720
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