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ABSTRACT
This study designed and developed a generative Al-based assessment support system for
constructed-response assessment in a distance university and examined its performance
and applicability using authentic assignment data. Based on prior research and expert
review, three design principles were identified: rubric-based assessment, provision
of scoring rationales and feedback, and a human-in-the-loop structure that enables
instructors to review, revise, and confirm Al-generated results. A web-based system was
RS F7tuSele] AR then implemented to support assignment creation, submission, Al-based assessment,
instructor review, and result delivery. Analysis of 450 assignments from two courses

tHEslel SRR EACietD Meleinelel

(@AIKRH showed relatively high agreement between instructor and Al scores, with QWK values

of .800 or higher and nMAE values of .078 or lower. In a pilot evaluation involving 32
=EF 20261 068 152 instructors, the mean intention to use the system was 4.18 on a five-point scale (SD =
| 2| 2l o o 5 ono o oo a . . .
sAE 2026\ 072 092 .97), indicating positive initial perceptions regarding its future use. The findings suggest
Shx| 154 072l 152! ) N
AR 20268072152 that generative AT can be used as a human-in-the-loop assessment support tool rather
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Table 1. Final Design Principles and System Implementation Based on Expert Consultation

Design Principle

Expert Feedback

Final Reflection in System Design

Rubric—based assessment framework

Criterion-level feedback should be provided.

Criterion—level feedback function was added.

Explainability of judgment criteria and rationale

Feedback for students should be strengthened.

Corrective feedback for students was added.

Human-in—the-loop assessment structure

Instructor support functions are needed for
efficient review. added.

Bulk download and visualization functions were
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Figure 2. System Architecture of the Generative AI-Based Assessment
Support System
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Table 2. Technical Configuration of the Generative Al-Based Essay
Assessment Support System

Component Technology Main Function
Storage of assignments,
submissions, rubrics
Database PostgreSQL ’ ’
assessment results, and user
information
Row Level Role—based data access
Security Security, SSL/TLS control and secure
encryption communication
Supported file PDF Submission of student essay
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PDF text extraction and

File processing pdfjs—dist 5.4 construction of assessment
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Authentication, data storage,

Backend Supabase file management, and access
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Tailwind CSS display, and user interaction
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feedback generation
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Instructor review, revision,
Assessment automated ) )
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method assessment +

. . generated assessment results
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Authentication
system
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You are an impartial assignment evaluator.

Your task is to assess student responses only based on:

- The assignment prompt

- The scoring rubric

- The student response

Do not introduce evaluation criteria that are not specified in the
rubric or make unsupported assumptions.

Evaluation Procedure

1. Internalize Criteria

- Understand the assignment’s requirements and goals.

- Analyze the rubric, scoring dimensions, and performance levels.
2. Evaluate Student Response

- First Reading: Read once to capture overall impression.

- Second Reading: Re-read using the rubric. Evaluate each
dimension, citing specific text as evidence.

3. Generate Feedback

- Provide overall score and dimension-level evaluation.

- Summarize strengths and weaknesses.

- Strengths: Quuote effective parts and explain why they meet
criteria.

- Improvements: Point out weaknesses and give clear, constructive
suggestions.

Rule
All evaluations must rely solely on the rubric and the student’s
response.
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Table 3. Analysis Data Used for Performance Evaluation

No. Course Score Range N
1 Course A 0-15 300
2 Course B 0-30 150

Note. N = number of student responses.
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Table 4. Pilot Evaluation Items
Construct Item Measurement item
Using the Al assessment system enables me
PU1 to complete assessment tasks more quickly
and efficiently.
Perceived - -
Using the Al assessment system improves
usefulness pPU2 .
the quality of assessment.
Overall, I find the Al assessment system
PU3
useful.
PEOUL [ find the Al asselssment system easy to
earn.
Perceived The functions of the Al assessment system
PEOU2 S
ease of use are intuitive and easy to use.
PEOU3 Learning and‘ using the Al assessment
system requires considerable effort.

Construct Item Measurement item
U1 [ am willing to pilot the Al assessment
system.
[ intend to use the Al assessment system if
Intention to 102 policy, technical, and educational support
use is provided.
[ intend to continue using the Al assessment
U3 system once it has been stabilized and
validated.

Note. All items were measured on a five—point Likert scale. The
survey was administered in Korean, and the items shown are English
translations by the authors.
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Table 6. Individual-Level Score Difference Analysis

Metric Course A Course B
Number of Cases 300 150
Exact Score Agreement 113 (37.7%) 97 (64.7%)
Absolute Error Within 1 Point 212 (70.7%) 127 (84.7%)
Absolute Error Within 2 Points 260 (86.7%) 143 (95.3%)
Absolute Error'Greater Than 2 40 (13.3%) 7 (4.7%)
Points
Mean Score Difference +0.14 -0.13
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Perceived usefulness 3.96 .19 1.67 5.00 .87
Ease of use 3.78 .85 1.67 5.00 .87
Intention to use 4.18 97 1.00 5.00 .96

Note. @ = Cronbach’s alpha.
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