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Exploring GPT-5-Based Automatic Scoring for Code
Reading Tasks: Focusing on EiPL Tasks
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ABSTRACT

This study aims to propose an automatic scoring method for Explain in Plain
Language(FiPL) tasks using GPT-5 with rubric based grading and to explore the
feasibility of automatic scoring from multiple perspectives. To this end, three
EiPL tasks for the high school Informatics under the 2022 revised national
curriculum were developed, and a formative assessment was conducted to
approximately 390 first-grade students at J High School. The scoring results of
two teachers with more than five years of teaching and research experience
were used as the ground truth. The proposed method was compared with the
existing CGBG(Code Generation Based Grading) binary scoring model, and
Cohen’s Kappa was used to examine its agreement with human raters. The
analysis showed that the proposed method achieved an average Cohen’s Kappa
value 0.25 higher than CGBG. In addition, the reliability between the proposed
method and teacher scoring was examined from the perspectives of linear
pattern similarity, rank consistency, and tolerance-based scoring agreement
using Pearson’s correlation, Kendall’s Tau-b correlation, and Tolerance
Adjusted Accuracy (TAA), respectively. The results showed strong correlations

A for both correlation coefficients, and when a tolerance of one point was
=21 20254 112 10Y allowed, the agreement rate(TAA) reached 85.7%.
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## Explain what the highlighted section of the code does in Eng
1lish or Korean.

## Do not describe it line by line.

tmp = a
a=b
b = tmp

Figure 1. An Example of EiPL Task
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Table 1. Research Procedure

Phase

Description

1. Task Design

EiPL (Explain in Plain Language) tasks were developed based on the 2022 Revised Curriculum for the

high school subject Informatics.

2. Expert Review

Content validity and reliability of the developed tasks were verified through expert review.

3. Diagnositc Assessment

The tasks were administered as a diagnostic assessment during the first class of the Data Science class in
the second semester of 2025, involving approximately 390 first—year students at ] High School.

4. Human Rater Training
and Calibration

Human Raters participated in training sessions to ensure shared understanding of the EiPL Task rubric
and conducted a pilot scoring using 30 validation responses per question item, followed by multiple
calibration meetings to finalize the scoring criteria.

5. Human Scoring

Human graded all student responses based on the finalized rubric.

6. Prompt Development

The GPT-based automatic scoring prompt was refined using the same 30 validation responses per

question item as reference data.

7. Automatic Scoring and Comparison

Automatic scoring performed. Results were compared among human raters, the CGBG model, and the

proposed GPT-based method.
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Table 2. Composition of the Experts for Content Validity Review

Related Major and Degree Position Teacfémg /‘Research
xperience
Ph.D. Candidate in Secondary School 510 years

Computer Education Teacher

Ph.D. Candidate in
Computer Education

Secondary School

Teacher Less than 5 years

Ph.D. Candidate in Secondary School

Less than 5 years

Computer Education Teacher
Master Degree in Secondary School B
Computer Education Teacher 1015 years
Master Degree Candidate | Secondary School 10— 15 vears
in Computer Education Teacher ¥
Master Degree Candidate | Secondary School 510 vears
in Computer Education Teacher ¥
Master Degree Candidate
in Computer Education Researcher Less than 5 years
Master Degree Candldate Researcher Less than 5 years
in Computer Education
Master Degree Candldate Researcher Less than 5 years
in Computer Education
Master Degree Candidate Researcher Less than 5 years

in Computer Education
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Table 5. Results of the Generalizability Analysis
Factor Variance (Proportion)
Person 2.9096 (0.3915)
Item 0.5255 (0.0707)
Rater 0.0001 (0.0000)

Person X Item 3.8100 (0.5126)
0.0104 (0.0014)
0.0004 (0.0001)
0.1767 (0.0238)

7.4327 (1.0000)
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Table 6. Scoring Agreement Using Cohen’s Kappa

. K for Average x
Type Rater Item Kperitem |y e Rt
1 0.7169
A 2 0.5773 0.6467
CGBG 3 0.5714
Vs 0.6361
Human 1 0.6932
B 2 0.5252 0.6255
3 0.5793
1 0.9158
A 2 0.8210 0.8837
The 3 0.8688
Proposed : 0.8953
vs 1 0.9287
Human
B 2 0.8382 0.9070
3 0.9158
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Table 7. Pearson Correlation between
the proposed Method and Human Raters

Item Rater A Rater B Mean of Raters
Item 1 0.9318™ 0.9280™ 093317
Item 2 0.8929™" 0.8944 0.9047"
Item 3 0.8846™" 0.9023™ 0.8990™"

Mean of Items 091117 0.91517 0.9189™

(p €0.05,p™ €0.01, p™ <0.001)
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Table 8. TAA Improvement by Tolerance(e)

Tolerance(e ) Imﬁ):;\;;?;e)nt Rater A(%) Rater B(%)
0 - 72.2 72.5
1 +15.9 85.7 86.6
2 +4.9 90.5 90.8
3 +6.9 97.5 97.7
4 +1.8 99.4 99.7
5 +0.6 100.0 100.0
6 +0.0 100.0 100.0

(p* €0.05, p** <0.01, p*** <0.001)
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Table 9. Kendall's Tau — b Correlation between the proposed Method
and Human Raters

Item Rater A Rater B Mean of Raters
Item 1 0.8582"" 0.8604"" 0.8655™
Item 2 0.7978™ 0.7983™" 0.8012""
Item 3 0.7845" 0.8090™" 0.7983™

Mean of Items 0.8200"" 0.8277" 0.8264

(p" <0.05, p™ <0.01, p™ <0.001)
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## Evaluation Dimensions
— Refer to the rubric to assign a score (0—6),
considering:

~ "Correctness”” Is the explanation functionally
accurate and aligned with the code?

~ "Unambiguity”™ Is the description precise and
is the terminology correct, avoiding multiple or
contradictory interpretations and any incorrect
wording?

~ "Abstraction’” Does the explanation give an
appropriate high—level purpose, avoiding a line—by-
line account?
— Use the detailed rubric descriptions to determine
the appropriate score and provide clear justification.

L

## Detailed Rubric:

{

"Description": "Student responses varying across
three continuous dimensions: abstraction,
correctness, and Unambiguity. Initially, a multi—
point three—tuple coding system was considered but
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## Role and Objective

You are a programming teacher in a Korean

high school. Your mission is to grade students'
explanations of highlighted code sections fairly and
transparently, following the ##Instruction so the
grading is clear and justifiable. Answer in Korean.

(ES{EIE)C[ deemed impractical due to grading complexity and
the redundancy of distinguishing minor differences.
Using this rubric, Construct the overall score by
synthesizing how well or poorly the student’s answer
performs on each dimension. "
"Rubric": [ 23] Y& ]
## Output Format
Return this JSON structure:

g9y | 0

lgc());r;i L;)t "Score": integer 0—6),

"Justification": {string explanation for the score,
referring to the rubric and dimensions)
P
B | pago) g gl = x710] AAH

(Question)

A elA |

(Scoring Z 6709] AA AR IS 2 27 23H)E AARE

Examples)

2| XA}
(Instructions)

## Instructions

Review the {Question) and the {Student's Answer)
below. Based on the ##Detail rubric, assign a score
and provide a justification.

Think through the evaluation process step by step,
but ensure the final output strictly follows ##
Output Format.

Step 1: You will receive a ##Question containing a
code snippet with a //Highlighted Section//, along
with a ##Student's Answer that explains what the
student believes the purpose of the highlighted
section.

Step 2: Identify the key idea(s) that correspond to
the ##Question.

Step 3: Based on the key idea(s) in Step 2, Evaluate
the student's answer using the criteria outlined in the
##Evaluation Dimensions section.

Step 4: Based on your evaluation, assign a score
according to the ##Detailed Rubric. Ensure strict
adherence to the rubric guidelines.

Step 5: Cross—reference your scoring decision with
the provided ##Examples. If your assessment is
inconsistent with the example patterns, revise your
evaluation to ensure alignment with the established
scoring standards.

Step 6: Finalize the score and provide a clear
justification for your decision. Return your
evaluation using the exact JSON schema format
specified in the requirements.
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