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Exploring AI-Supported Restricted and Extended Essay Assessment in Music
Education: The Potential of ChatGPT for Item Development and Scoring
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Abstract  This study investigates the potential of generative artificial intelligence (AI), particularly ChatGPT, as
a supportive tool for item development and scoring of restricted and extended essay assessments in music education.
For this purpose, assessment items appropriate for first-grade middle school music classes were developed using
ChatGPT, then implemented and scored in an actual classroom setting. The findings indicate that during the item
development phase, the generated items varied in content and scope despite using identical prompts. More advanced
versions tended to offer clearer explanations of musical concepts and presented them in a more systematically
organized manner. In the scoring phase, using customized GPT improved both efficiency and consistency compared
to prompt-based approaches, which required the presentation of multiple materials simultaneously. Notably,
incorporating teacher scoring results into the process significantly increased the level of agreement between ChatGPT
and teacher scores. These findings highlight both the potential and limitations of generative Al as a tool to support
music teachers’ assessment practices. They also suggest that teachers’ critical review and professional judgment
are essential for the effective and responsible integration of generative Al in educational assessment.
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<Table 1> Teacher participant’s information

Participant School level Teaching experience Major

Teacher A Middle school 25 years Western music (Piano)
Teacher B Middle school 12 years Western music (Vocal)
Teacher C Middle school 12 years Western music (Piano)
Teacher D High school 10 years Western music (Piano)
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<Table 2> Prompt for item development

Prompt
Assume the role of a first-year middle school music teacher. For the assessment task “Creating a School
Bell Using a Self-Made Instrument,” develop one restricted essay item (15 points) and one extended essay
item (15 points). Refer to the attached materials, including the assessment plan; definitions and characteristics
of restricted and extended essay items, and worksheets for each class session.
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<Table 3> Restricted and extended essay items generated by ChatGPT

Write the name of the instrument you created and describe in detail its structure

R 1 .. L
SPOISE L ond the principle by which it produces sound.

Explain the structure and the principle of sound-producing principle of the
Response 2 | instrument you created, and describe specifically which musical elements you
considered during the process of making the instrument.

Restricted
essay

State the name, structure, and sound-producing principle of your instrument, and

Response 3 . . ..
P describe the type of sounds or pitches this instrument can produce.

In the process of creating a school bell with your instrument, identify the most
Response 1 | important musical intention or idea you considered, and present your reasons
logically.

Extended Response 2 Discuss how you applied musical elements and characteristics when composing
essay P a school bell with your instrument, and explain your reasoning logically.

Explain why you think the instrument you created is more effective than the
Response 3 | existing school bell, and provide specific examples of how this instrument could
be utilized in school setting.
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<Table 4> Restricted and extended essay items according to ChatGPT models

ChatGPT 4.5

ChatGPT 03-pro

State the name, structure, and
sound-producing principle of the
instrument you created in detail,
and write down the possible
musical scales or pitches (e.g.,
Do, Re, Mi) that can be played
with this instrument.

Write the name and the main
materials of the instrument you
created, and explain the principle
(aerophone, chordophone, membrano
phone, idiophone, etc.) by which
it produces sound. Then, in 4-5
sentences, describe how you selected
the **pitches (high/low)** and
**thythms (length/intensity)** to
represent the school bell.

When composing a school bell
with your self-created instrument,
explain which musical elements
or characteristics (e.g., thythm,
pitch, dynamics, timbre) you
considered. Then, logically
describe your thoughts on the
atmosphere or message you
intended to convey through
the composition.

Reflect on the process of creating
and performing a school bell with
your instrument.

1. Describe in detail the most
impressive experience or the
most difficult challenge you
encountered.

. Explain logically how this
activity contributed to your
musical creativity, sense of
responsibility, and ability to
utilize digital resources.

Type ChatGPT 3.5
Briefly describe the structure
Restricted of the 1ns@ment you created,
essa the materials used, and the
Y principle by which it produces
sound.
Compare your self-created school
bell with the existing school bell,
explain the characteristics and
Extended | creative intention of your
essay | composition, and logically
describe the positive influences
this bell could have on school
life.
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<Table 5> Validity analysis of the assessment tool

Response rate (%)

Type Component Not at all | Somewhat | Somewhat .| M(SD)
. . . Very valid
valid not valid valid
Item 0 0 80 20 3.20(0.45)
[
nstrument. name 0 0 40 60 |3.6000.55)
and structure
Restricted Scori —— - 1
essay | >eoring | Explanation of sound- | -, 0 60 40 |3.40055)
criteria | producing principle
Explanati f
Xplanation © 0 0 100 0 |3.000.00)

pitch composition

Item 0 0 20 80 3.80(0.45)
Explanation of application

of musical elements 0 0 80 20 3.200045)
Extended Seord ) ; -
essay c9rlr}g . tatement of creative 0 0 60 40 3.40(0.55)
criteria | intention and message
Logical ..
ogical organization 0 0 20 80 | 3.80(0.45)

and completeness
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<Table 6> Restricted essay item and rubric

Write the name of the instrument you made. Describe its structure and how it produces
Item sound. Also, explain what kinds of sounds or notes(for example, pitch, range, rhythms,
or timbre) this instrument can make.

Criteria Level of achievement Points

Identifies the Provides a clear and detailed identification of the instrument and its structure| 5

instrument and | Provides a general identification of the instrument and its structure 3

describes its structure | provyides a limited or vague identification of the instrument and its structure | 1

Clearly explains the sound-producing principle in close relation to the

Explains the instrument’s  structure >

sound-producing | Explains the sound-producing principle in relation to the instrument’s structure | 3

principle Explain the sound-producing principle with little or no relation to the )
instrument’s structure

Clearly describes the pitches or sounds produced by the instrument 5

Description of the | Describes the pitches or sounds produced by the instrument 3

pitches or sounds | pegeribes the pitches or sounds produced by the instrument in a limited
way
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<Table 7> Extended essay item and rubric

Analyze the musical characteristics of a school bell composition created with your
self-made instrument according to the conditions below. Then, logically describe
Item your thoughts on the intention or message you wanted to express through the
composition. Conditions: Analyze the musical characteristics using two of the following
musical elements: rhythm, pitch, dynamics, and timbre. (Up to 500 characters)

Criteria Level of achievement Points
Provides a detailed and accurate analysis of two musical elements 5
Analysis of musical | Analyzed musical elements but provides limited or vague explanation 3

characteristics | pryides little or no analysis of musical elements, or presents only superficial ]

descriptions
Clearly and convincingly expresses the creative intention or message in close
E?(pre'ssion'of connection with the musical characteristics 3
Creatlv;el:stzgélon or Expresses the creative intention or message but lacks clarity or depth 3
Provides a vague or insufficient expression of the intention or message 1
Presents ideas logically with a well-organized structure and minimal 5
grammatical errors
Logical organization | Presents ideas with a generally organized structure, though some grammatical 3

and completeness | errors are found

Presents ideas with am poorly structure, frequent grammatical errors, and

limited logical development
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<Table 8> Prompt for scoring

Prompt
Assume the role of a first-year middle school music teacher. Evaluate the students’ responses according

to the provided evaluation questions, scoring criteria, and sample answers. Assign scores for each evaluation
element, calculate the total score, and record the results in an Excel file.
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<Table 9> Scoring results of ChatGPT by repeated measures

" ChatGPT(1st) ChatGPT(2nd) ChatGPT(3rd)

Type Criteria : : ;
M | SD |Min |[Max| M | SD |Min |[Max| M | SD | Min | Max
444 1123 | 1 5 1484|054 3 5 1452|133 1 5
Restricted 2 324 1203 | 1 276 | 1.82 | 1 5 13321095 1 5
essay 3 2.84 1080 | 1 5 1228 | 1.69 | 1 5 135|092 3 5
Total score | 10.52 | 2.66 | 3 15 | 988 | 260 | 5 15 | 1140 1.83 | 7 15
380 | 139 | 1 5 1352|153 1 5 1292|204 1 5
Extended 2 324 | 1.03 | 1 5 1352|181 1 5 1356 |19 | 1 5
essay 3 364 | 1.09 | 1 426 | 148 | 1 5 1468|075 3 5
Total score | 10.68 | 2.63 | 3 15 | 1130 410 | 3 15 | 11.16 | 326 | 5 15

TEt ofeid Al A aHT ol Bl AR PREST AN AL
B 27810} he WA o] wieh 3t A4 tolA] A8R 4 Qi HlolElt Al
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Jesior & W Yok o 2 BAL A4 oA gehe ARReolE Byt
ox0] golelo] ofgt 220] 3 ojFolAwA dzkel A ATE W17} ol
Aotk 11 A3}, IApE T B2 Ae® =9 4% 10527, 9883, 11407, ==
B3o] A9 10687, 113074, 1116402, Bz 1.528(449), 0.628(=4%)9
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<Table 10> Configure of customized GPT

Content
Name Evaluation grading assistant
. A GPT designed to evaluate students’ responses to descriptive and extended essay-
Description . . . .
type questions in music education.
- Apply the grading criteria strictly based on the provided sample answers.
. - Evaluate according to each assessment element and present supporting evidence.
Instructions . . .
- Provide the grading results in an Excel file.
- Assign the Excel file name in English.
Knowledge Questions, grading criteria, sample answers, class activities, and related textbook

Conversation starters | “Grade it”

Capabilities [J Web browsing M Code interpreter

k23 GPTS E-85t0] AL 4385t ATk o9} ZTi<Table 11>, o]t ATk
<Table 9>9} o] TEIE Yol gto g ANFFPA W4zt ga] uHE Q] SHo|x
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<Table 11> Scoring results of customized GPT

Customized GPT
Type Criteria
M SD Min Max
1 3.96 1.10 3 5
. 2 428 1.14 1 5
Restricted essay
3.32 0.95 1 5
Total score 11.56 1.69 5 15
1 3.67 0.96 3 5
2 442 0.93 3 5
Extended essay
3 3.25 1.23 1
Total score 11.33 1.83 7 15

Sh, <Table 120141 A|XIH Bk} o] AL Folol chsh Ak AL a2tk

Ae® BRI WA 19 WS 10880 A 29 W 64 ETH0643o] Uk
W = BRI A 19] RS 828002 AL 29] B SMRECH 05630
Rokth W7k R4 A4S AR, 4P BP0 Wt 84 30 =49 B2k w7t
82 3014 T2 B7h Rl v18) WAL 7 4 Aok Jef A0 FA] ebgek, 19
U Hgghoh g vl 2 443 BP9 B 84 3] sk guel A3
gt 38 Agdstne WA 10 WAL 29) A A3k LS B BAL 7 A
Zaol dat 1 A% A3 ALd W =49 Wk BE @A 1 220 B A
Aol7t BAH 2 ofakA] elgreh. ol WA 1t Wit o] BAH O oI5t Aol
7 et 9ok e ofudic.

<Table 12> Comparison of scoring results across teachers

Type o Teacher 1 Teacher 2 . »
M | SD | Min | Max | M | SD | Min | Max

1 3.08 | 1.32 1 5 2.84 | 1.69 1 5 0.56 | .579

Restricted 2 244 | 133 1 5 236 | 147 1 5 0.20 | .841
essay 3 1.56 | 1.06 1 5 1.24 | 0.65 1 3 1.29 | 206
Total score | 7.08 | 2.80 3 15 | 644 | 3.13 3 13 | 0.76 | 449
1 332 | 1.35 1 5 340 | 1.50 1 5 |-020| .843
Extended 2 276 | 142 1 5 292 | 1.55 1 5 |-038] .705
essay 3 220 | 1.60 1 5 252 | 117 1 5 | -0.81 | 424
Total score | 8.28 | 3.96 3 15 | 884 | 3.71 3 15 |-0.52 | .608

*p < .05, ¥*p < .01, ***p < .001
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<Table 13> Scoring results of customized GPT+teachers

Customized GPT+Teacher
Type Criteria
M SD Min Max
1 2.96 1.40 1 5
. 2 2.40 1.19 1 5
Restricted essay
1.40 0.71 1 3
Total score 6.76 2.80 3 13
1 3.36 1.35 1 5
2 2.84 1.41 1 5
Extended essay
3 2.36 1.19 1 5
Total score 8.56 3.71 3 15

URAERO 2, ChatGPTE] A FA(S=F GPT, S=% GPT+uAL Z3)o] wE H7}
BIE WA A v et ol wAF A2 AR 2919 Wt HE 4RSSt

AHEH5ict:

<Table 14> Comparative analysis of ChatGPT and teachers scoring results

Type Restricted essay Extended essay
Customized GPT .070 .580
Customized GPT+Teacher 961 .800

T 2 FASE AR, Aed £ A5 W53 GPTF WA AR 7] A
A 07002 BAH R fojug AL Vet estek W, mA A 2
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