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ABSTRACT

This study addresses the challenge of accurately assessing learners” actual understanding
as the widespread use of generative Al widens the gap between the polished appearance
of student work and genuine comprehension. Although this trend increases teachers’
evaluation burden, identifying what students understand and to what extent remains
fundamental to educational assessment. To address this issue, we developed a generative
Al-based student assessment platform that diagnoses learners’ understanding from
multiple perspectives and provides supplementary data to support teachers’ professional
judgment. The platform prototype was developed based on six design principles derived
from domestic and international research. Learners’ understanding is assessed through
customized comprehension questions and by examining the concordance and similarity
between peer grading and AT grading results. A preliminary usability study with 10 experts
identified strengths in intuitive navigation, reduced teacher workload, and classroom
applicability, while also revealing areas for improvement, including the absence of an in-app
tutorial, inconsistencies in critical safety mechanisms, and the limited behavioral impact of
understanding-focused feedback. These findings inform directions for platform refinement
and future classroom-based studies.

Volume 29, Issue 4, 2026

Keywords Artificial Intelligence, Generative Al, Automated Student Assessment,
Generative Al-Based Student Assessment, Student Assessment Platform

12


https://orcid.org/0009-0006-0106-0605
https://orcid.org/0009-0009-3121-4347
https://kace.re.kr
https://crossmark.crossref.org/dialog/?doi=10.32431/kace.2026.29.4.002&domain=https://journal.kace.re.kr/&uri_scheme=http:&cm_version=v1.5

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 4, 2026

1. &

22 9 A7 XY 23 X5 (Generative Artificial
Intelligence, °]3} /3% Al) 7|&2] T2 AFs] ZRlof
HAHRI WIS d oA ALE] x| F2AQ] WtE o]F
ek A E AIRF o] &Ate] £ 4o wef ElAE.-o]
224894 5 gt FH9 diES 4= A
’d(generate)?ll He AaAs 71&S 9u|sict. 7|E7H4]
o] deid 7§k Al 7|&o] ©@<es] 7]& HlojEE 7|Hte =
of| Z(prediction)stA £ (classification)sh= o 53
A A g, Y Al EE9 o wet wehg mkots}
o|-&A7} @5k AZolu A E s 25| fls) Anm
t&- S0t M2 daE Adetthe dollA 3 &4
3}3F AL 7]&ol2t & 4= SlTH1].
ojggt 7|&A wof2 FofA-EotA ZA| siAxt oAt
Fe Rl dy ] e oz A4 g ARt 7Hestrkal of
o2 Al9] &€& HeE F45 A7 A
o, 2030%%01]% *c')“é%é A7 t=8f 4ol S35
9] QI At 4 Q= AaES disskAl vhEol
9 Zlolgts 5= 11l QlrH2]. OpenAle] ChatGPT,
Google2] Gemini, xAI9] Grok, DeepSeek 5 Tt 3t A
3% Al 2dlo] Slgo} 545t o]2|dh k= o 7%
i

E3 ne

oo @ 3
m Mo

N

Hok= Y AlQ] #AEo] A F
Feoltt. tirt lo} R 7oz o Y%
& A= A 7iR1eE sk, AsE o AAIRE o
oA MEE 7ts/de AASHH, ol HEH
7t gy e 2R o7 AT AAjyES X
Ul- 9] thefst Aol AR AL 71£9] w=
3 t=o)7} Fuks) o] 2ojx| 3 gom[3, 41, 0|3
%% 2] = ]-_%_| T_%OE Q—/\]-E]D:] Alxl;(%g_]jr_
=2 o]o—]x]j_ oltt. WALR} &Y Sk HAY ATS &
AlZ ol Ho]'/‘]% A5t o] AR o7 A
gL, A4 20234 olsfolefetal vl g

7} /\IA] s} /\HHoi Al 2]—_9_ J\IE]1§_/\} 7:1_L]-o-“
m}ew% _l 79.2%, WALS] 61%7F /3% AT AHE 3
o] A= ﬁRE LFERSTHS]. o3 St dRolA A
A19] Z-go] wh=A] St A, St aato] tigh 92 =
S A A7) E AL ok 53] sPEo] HAlE 4 43
SHAU AHEE Z2A] ESHA 2p7] =23 Atae}) Zlo] 9)
£ 3t Yol okeE 4 ik A Folch AA) 22 A7
of GEm ArjlolBA(LLM)S 83 28 24
7]9143_4” 0101 :rudaﬂ i]—g;do] x{u]—;ﬂ oz XiO]’Q 751
o] Uetteme], KPMG iyt ZAIA = A4dd AT7F
d71H o 2= At ol Egol HAT Fr|Home o
5 s ofShAl 4 lEol BAE 7]

ol2jat 4ol Al thed] AP ALS) AHES AFEA
U xpehsts HhAle b2 Alglol] D429l tAE 2lE2iA]
S} gy AL S AT 7181 SYSOIA A3t

=

°
_Eoﬁl

100 i

>
o & rr E

1 Jo lob £ 1 2 ot 1 rlr

El
»

l
e
i)

2
I
2

o 2o
> 1

ik Ho
rr oo
red

olr
2L
>~
[
o L&

Ui ru?h
o
od Ho

A 28 okeh, AL AHNY B4 FAZ HFE 7H5H7

A Aok 4 QleHs, 9] wEkA 7& 8 Fx27 oA
S| Rk, FASS FAasketiM s aiE
=]

gt 2 9l Wr}A gloke niEist= A
ShAjo] A Y ATS E85feete 1]&( |4 AlA 7 Q1
si7F @74 =L e Eelskal S 4 9l F7HAlA
«%4%abﬂwq—z— %@%ﬁﬂ%% AIZ o]

S ey

"a‘xﬂi FoE FaL olsiFl=AE s ool
53] AEE 2dEc] 52 @S Holgekx a7lo] &

vk sh5at) A ofs) 422 ojulstx] ek 4 9lom,
oleja A& 2t AA| o]} 7ke
g 97| 72H @A 2 ojojRich.

olg|at kol A Bl W7} oA MAIE AT B
o =3} uksith APAAE Al 7]H]— ShAN T 7 ]-%EH&E_%

- THE ehee]
Abe] F7HAQl HEZ A4
assessmen‘[)E EE} ZP?‘@‘:‘E‘SVH 4—%’%‘
sk [10], 4
i OV\ZP—J “Zﬂ ojsl #F& -utetst
A TS Host= Zal A2 E A Zsith= A
7} 7} At}

olof] & <+t Walsh= wE 2ol Fabshal WAt A
o7 RS AT 4 e e g
NEshs S 5402 ot} 7]E9] AT 7]RE S
7} s A 22 N 8
Hls, & Aol A ZHEStaLAl Sk A9 Al 7
AE2 o] 7t Fsoll Ay Foist= ¥
Ioho =4 OP"P—J g ”47} 14111]% A&t

A

=]
Y A
S

AEE 9
#}3}7] ofgf
PAre] HE
ol

RIELEY

F

(o}

l

ol ‘{ﬂ o ¥ Ol:O
e N n}tl

I~

J

)
o o
Mo o &
N
|~
o il

Jak

R LS e B ooz U o
Kl
e
40
:olg
oz

)
2 gy
p
g%
)
o [
It l-m
= 1‘
N
r-‘?é
Sﬂ
% -
ﬂ
_}L
&
L
f
1o
i
N
o
B

ru
Hm
m
rl
Mo
o
gl
a0
S
e,
-
2
>
e
ofN
ol
El
>
il
fuj o
o

ool £ A7 FEatuol A 2§ 7Hse AP Al 7]
_T%]

5o
e A sk, %

JF syt S8t dE7F AH8Ad 7t
£ 5ol 1 w4 &8 7eAS oA or 5o mN
AEAH A% A8 EUiE npdstaz) gk 2 Ao
FHA AT EAE ok 2k

A, 847 AL 719 s 7t ZiE o) A Hel et o

>
N

Ir
rlo
Sl
>2
0,
N

=4, 7dtE T2 EelQ)o] tEt AR} AFEA Wt
ofwsir, ZFo A3 AN IAl= FAJU

13



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 4, 2026

2. o] &% ui7

2.1 A3 Al Alte] sh 7}

Sk 7Hstudent assessment)+=
EA7F =4 W&= drh olsfista
1, o]& EUIR u4-g5o] A 7jMst=
(12, 13]. & AAE P7he & g2
2, sheAte] HEtet A2 A st

]

AAHOR +7-2HFORH Zo

i
8%

Ho
i o
fr
N2

i3

o

2
ot _|9|£

i
-

rr g
o

L
i

30 N on
> 0
2=

el ré’l;
o b fo 39 9
Do B2

4o
o
o oo

p o |

£
f>
>

N
N

il

Mo 4o

Sy ook o
o >
El

~

>

N

N

El

B

1o

N

ox
N

e
L
ot
S
fd
ol
oL
%
>.

oL
iih}
i)
4

T o
of

ol
e

e
ol fr

2 Fu ol opo fCU |0 X
>
()
)
)
Ehl
ox

2L o B

Edjz 7dst

O:
_1
M
=2
J
J L
oo o

kI oL ok o
2
4
o
I
O
oo

ol
_
e)
o
ot
AP £
o,
r.?ﬂ r_\-&

2
Y
I
o
>
%
I
|
2
ol
ol

I T

o]
ol
R

ol
ol
rlr
nj
=)
H
2oy
O
)
=

fr
>
=2

k1 o
k)
o> o
ox
ol
o

ok o

[0 oft & E H g

ko
o
&
o
Anj
Ho
o
Kl
>~
>
. rr
@ 2
ol fy
. }

-

&
Iy
=
é
o
» El oo
>
o Mo
iu)
o2
o o
2
o

o M
m

oE‘,

o N

N

9

Ll

ko

e
rh o
o,
-
ofx
ol
——
N
k1
fo
=il
=
%
N
N

> olr i

ox ot
l’ﬂ _O, ol
Hr

b 4o

o}@ % QleHis). 2
Y7} Pke oS AskE T glon, ol nfet
S4e FR8 a8 I ZASL YcHI6)

El
>
1o 1o

%
>

A} 2
oM ngxo= Z ou7t gk, 2t Y TE SHE
MEs] EAska i o =Rl Al g-slof SR WALl
et AR} o] @tETh Hed] HH o RS Felst
= Aol obyzt shgAke] At g3 oA 7tshof 517
mEoll wAre] AlZHA B2 B AXIH. Dol &5t

-

2

1 S V= gk e A|a1skal Zlo] Q= o]E AT
317] SIgt WA ol B R, o)F 453 T 4
= et Aoj= (LMol 7Rkt A
7 w2 A SAEHA HEZ g7} HEA o) zl:ﬂ@—_} S =
R R e PR P AR RS %
717k sofual flem(17], A3 Al *11'4101] ARt Mz
7} wjeictel e mAlsfof gt ol ghuhs| WslE 1
ATH12, 18]. M&4] sHdg7t7E ARt ebAl= A4 + 7F
X]E ooko]- s o]q_
A, %PGXH AA o8l S @%ﬂﬂ oot
4

off

]-}\HEO IL}xﬂL} Shs gl—Eoﬂ o]._ 4;}2{43; il—%a].

o= TH = O =

o o] &3t AnpEo] AR AHA o] Abx P2
AR, ofH B4F AlZF Alg S EHE ©w5
J5t 29122 AL wshr ek 417] ot}

gl

A, " B, O 2R go] AhEEe ¢
o
3

o

e

e o
ty 3

oﬁL’—LI
>,

!
N

FH oz A ey ¢ 33 fEolMe
o 2Al7} g Eoeldh doRt oo o
=7 927} ¢t stoety, 27 0] HlEA] 45212 WA
o|ale} H|mA Alalol 7|EkiTI L ©HAsly] o] L),

Moox xR R LU
o2 of

ol
ol
Mo

O

S, 12 18] WALl st B o] A H
Aolth. WAHS SH4) AHE-Eo] el ehyEstobd thop

=
T o
¢ gg oztEe 24

3l shgo] AA| olsl] -2 whotsh
of gtrt. olajgh AEA ek Wyt whedt A SH S
ol gt5o] e FX5ke 2 H42 24 OP— o g4
Ao}, v @A o7 BE o] AnES tiitoz
Zo] Q= B4 pshs A2 gofish At =S g
otm, 27H g7 g7 FE e g ojojxith
ol2{5t Agtoll A thes] A E Al AMR-S FASHAY &
A o B2RhS ERlshs B2 LA sfjdao] | 4 glrt
Q38 WA= Aol AEe AatEo] AR shEate] 7Y
Az o|g| 5 7|Hto 2 2 Zi91x] HUs| BEAS 4= 9o
of gttt o] 5 fIsh shEARe] ARl 3 ofsf o] ZolE =
2 4= Qle AAF o) FUSE “AA| ofsf £ Xk Bt

A7 27,
A, WP AL Atje] SRk sirte) A4 o]
of AFL B2 HUSHA shehgrlet ko z Aol

of gt} o]2|gh M3}r} o] ol xopit 7= Sh5o] A2
S B IR e s o= Xl%ﬂ% 22 545 AdE 4 o
t}. wheba] wAte] Hr B ol A4 o]

O
oo
o 472 e Ade 4 9 Aze B}
BAYsHE o] AlFsi.

2.2 AT 7|8t 3237}l %3t 75

22 BALe] BUE BEkS Zo|HAE

%_ ]o]- P o]‘— EHO]'OE o] .J_;q‘—( )
CAlE= 71 7t AA} of|A] vEEA - ig;ﬁ

= 4
statol, wAtt xﬂﬂ Aol A Hojut 49
H ]E = 23 x4 s»J-Eoﬂ 1:-] ko /\] 7F

m?hé‘ﬁ
o T 4o
ol

B

wEH19]. 8 OJAIL sHAgo] LT A
A ?4574 2 WA} AEA BrALt

oA shetel7] olete et 4o P4 4 )

K
H

7

lO _l
U
rr
N
1p
Y

HU

5 =

4>

;

QA

°

o

1)

[t []-N

0 0_91_',
o 1o fok
o m rit
HL o 1o

o M
o

of, A7} Tl OIEHES&} 4 A

g }E—?i x}a]uﬁﬂ OPF— ‘1}-
43 Ao
A (Learning Analytlcs)a 5 J o34
At} g5 B4 skgxte] &5 HlolHE
Al A gl E A (descriptive) 0}1, ol g3
redictive)at™, sk H2FS A% (prescriptive)
o] WS 2SI o2t 24 At iz
4 (adaptive learning) 2.2 AZAE o0, A 72l
Toll At et A=E At §5] =

€(2023)2 Alet 238 sh5S& 915t 24 9
|A] A EE #|otslgl o™, Table 12 o]& Q0oFAz

|eH21].

ﬂlﬂ'

o ™ N
o F‘lE or 2
2 ox ol

o gy

N p[g;

_La

oo rr

9>
A ©

It

B m%‘

ko

s

o
i
[eX
HI

o o

SR 19 RS o o

»
o

14



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 4, 2026

Table 1. Example Analyses for Al and Adaptive Learning Applications Hz], A (Analy31s) CHA| = A3l AAFLof|A] oju] £=3) %]
Category Description Row, B Ale] wsH &8 Y PPt = MY A
- Scores from formative and summative assessments T HAESH, 25 uA A A2 B8 AAAE AL o
- Number of logins and total learning time o=l ala 51 ol Al 9L A5l Es] mol ododo] o L=
- Subject—specific progress levels S F&ol tiek At B, 53] B7F 99 27
Descriptive | Time spent per subject gotiet. L A, ot 2 S3ke 1y 4 HrkE Ad
Frequoncy of sy pln oeaion and eminders SHE 24 W7} BUge) Wargol mawiglon, ol
- Class—wide and individual average data A= B o] Taix MA. S 95t 7% Atg2 &
- Comparative analytics by student axo]
- Probability of achieving specific learning goals °© N(; = o _
Predictive - Identification and early alerts for at—risk students 0508 éﬁl(DeSIgn) Ao o A4 9
. Péobal;ility of cocliirse completion based on grades My oA _E_@I A} EUE ZYE AA S o5t 4] 7=
and performance data
H} A o]al= =35} A _,, L ‘A] o
- Feedback addressing the affective domain IR A AR g EEdkinh =23 A el A _]
Prescriptive | Curriculum or content recommendations S & Ad =4 ry, ‘Hrp oo 249 o=g), ‘uk=
- Personalized learning—strategy suggestions = - P - >«
- Provision of analyticgsummagrijf re[gf)rts F = Al wARe] BrF e BA, AR S
sy =’ ‘9 J7} Al 2] A] B A~I7;<o ol& nu
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F9 W& Table zoﬂ A AIsHATH
Table 2. Research Procedure, Content, and Outputs
Phase ‘ Content Outputs
- Review of prior studies on the educational use of generative Al and student assessment . L
. D . . - Literature review findings
Analysis - Examination of teacher needs analysis survey results from a prior study
I . - Teacher survey results
- Identification of key needs in student assessment
|
- Derivation of core platform design principles based on prior studies and needs analysis results - Design principles
Design - Design of an assessment cycle consisting of task submission, item generation, assessment, and - Conceptual architecture &

result review

- Structural design including system architecture, ERD, and task flow diagrams

menu structure diagram
- Screen design specification

Development

- Implementation of a prototype platform using Python—based Streamlit
- Development of item and feedback generation functions using GPT-4
- Conducting expert usability evaluation and refining system functions and UI/UX

Platform prototype
- User manual

15



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 4, 2026

4. 733 A1 7|9 g7 ERE 2

4.1 715 7|9 ZHE A o

AT 7]%t S 7}
22-25]9t S WALE o §F o B At F9HY
or BN 415 EOiE EYES] AA Y& =&
o}, 5], ghgAke] AA| olsf S Xdsto] H7ke] 2
E4E A5 £8TY FAl0l, wARe] M woE B
dot= B AR E Agsithe A7 542 A deol 1
5] AASHATE. ok=2] A3 AtollA AAIE AT B7He]
A 9 7T A Aol 245 tiE-Hwske 2
= &9l o] 24 =olot AR us A A4 £ U= 7]
5 MY A dgE =&ctut st ol=d S
5ol A 7]5ol 7]8ket AA| HelE o2 2ol =5k
o}

AR, AA olaf 5 A FA Hrtolth. £ EHFL
SEF olsl A4 2 sRH E5S &5 7 54
o] @5l H4E AtEche 22 dol, eEAke] AA old)

un
=)
o,
)
)
e
rd
N
19
iu)
ofN
foly
o
i)
na
L
ol
Shl
ook
olo
it
Ml

stol E2W7 A 5 02 Ad YR E A gt TAH
ol vlw-Ega) sHel olal S22 sl W 4 Uk
= 2|3t}

AR, 9Ed e 2 gelolt. o) HH £
A Azke 527} HolE S el s AW
279 ol e s Agsl, 1 Ado] 7uket jelste
mEuwe At ols WAlAL ARA wEhe met
ste B4 AR E, oAl st AYeR 7ed
4 9.

A, aAte] Mo 2 wA geolth. Al A4S

AT W= So tha) HEH WA Weke wAtel
=2 o] Wote) AEAT W8H A4S fATT
ChAUA, ZHEEa A Bl ey
A 215449 725 o
R
of A, Sel gt A4 B Aefolch AR 7
2 8he AL A 25 9l A A} 3

2
2
'l
N
N
olr
s
of

s FAEEeH, 72+ ol digt A
7]°5- Table 3oi| A A5ttt

Table 3. Design Principles Based on the Core Functions of a Generative AI—Based Student Assessment Platform

No Design Principle Description

Needs Analysis Basis

Platform Functions References

Diagnoses students’
understanding and
thinking beyond score
calculation.

Assessment centered
on diagnosing
students’ depth of
understanding

- Teachers reported that
score—oriented assessment is
insufficient to capture students’
understanding processes.

- The need for process—oriented
assessment in performance
tasks was emphasized.

e . . Seong et al. (2024);
Artifact—based item generation Baidoo-Anu & Ansah

- Peer assessment support (2023)

Provides multiple
sources of evidence
to support teachers’

judgments.

Multi-layered
2 evidence for
assessment judgments

- The need for an assessment
judgment structure that does
not rely on a single scoring
result was identified.

Park(2025); Miao &
Holmes(2023)

- Separate presentation of item
and peer assessment results

Provides feedback
tailored to students’
understanding levels.

Provision of
Personalized Feedback

- A significant amount of

time and effort was reported
to be required for providing
individualized feedback. (2023)

Kim et al. (2024);
Seong et al.(2024);
Baidoo—Anu & Ansah

- Personalized feedback based
on understanding analysis

Supports teachers’
final decision—
making authority in
assessment.

Preserving teachers’
4 decision—making
authority in assessment

judgment.

- Concerns were raised
about potential errors and
overreliance on generative
Al highlighting the need to
preserve teachers’ professional (2023)

Miao &
Holmes(2023);
Baidoo—Anu & Ansah

- Teacher review and revision of
Al-generated results

. Enables assessment
Intuitive platform

- Teachers perceived intuitive
usability as a prerequisite for

- Role—based interface Park(2025); Jakob

5 tasks with minimal - : .
structure iy classroom adoption of Al- - Task—oriented menus Nielsen(2024)
cognitive load.
based assessment tools.
- Common concerns were
. . Ensures a fair and reported regarding bias . . s
Securing Ethical and rep & s . - Minimal data collection Park(2025); Miao &
6 trustworthy assessment | inaccuracy, and data privacy

Trustworthy Practices .
environment.

assessment.

in generative Al-based

- Storage of Al rationales Holmes(2023)
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Figure 1. Conceptual Architecture of the Generative Al-Based Student Assessment Platform
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Figure 6. Prototype Development Results

Table 4. Key Platform Functions by User Role

Teacher Student
No - — - —
Function Description Function Description
1 Assignment | Enter subject, assignment title, evaluation criteria, scoring | Assignment | Prepare the assignment response and upload as a
Creation scheme, and sample answers to create an assignment Submission PDF
Activit Track each student’s assignment submission, test Test Take comprehension questions generated from the
2 VY1 participation, and peer-review status; view correct/incorrect S submitted assignment (multiple—choice, short—
Monitoring . ; Participation
answers and both student and Al grading rationales answer, and essay types)
3 Grade Review test results, Al —student agreement and similarity in Peer Evaluate anonymized peer responses according to
Review peer—review scoring, and Al feedback generation status Review the given criteria and record grading rationales
. Check Al-generated feedback based on test and
Feedback Generate or regenerate Al-based feedback using test and Result V8 . ;
4 ; . . peer—review outcomes and use it for self-directed
Generation peer—review results Review

learning
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Table 5. Experts Participating in the Usability Evaluation

No Current position Area of expertise

1 Professor, K University Computer Education

2 Professor, K University Computer Education

3 Professor, S University Educational Technology

4 Professor, K University Educational Measurement and

Evaluation

Researcher, K Foundation Computer Education

Researcher, K Research Institute

5

6 Educational Technology
7 Teacher, D Middle School

8

9

Science Education

Teacher, G Middle School Science Education
Teacher, C High School

10 Teacher, Y High School

Computer Education

Computer Education
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Table 6. Domains and Indicators of the Usability Evaluation

Instrument
. Items
Category Key Indicators )
- Frequency of system errors or failures
System - Loading and data—processing speed 3
Reliability | - Reproducibility of results under identical
conditions
* Intuitiveness and aesthetic quality of menu
layout and information architecture
Ease of Use | - Ability to perform functions with minimal 5

cognitive effort
+ Suitability for learners’ levels and digital literacy

- Ease of access to desired information and

Accessibility | functions
& - Consistency of the user interface 3
Efficiency + Efficiency of navigation
- Immediate confirmation of submitted materials
- Contribution to streamlining assessment tasks
for teachers, students, and the learning process
Educational | - Accuracy in measuring learning level and 6
Effectiveness | understanding
- Support for individualized feedback and
promotion of self-directed learning skills
User - Degree to which expected features are fulfilled
. - Consistency of screen interface
Expectation S .
& + Availability of step—by-step tutorials 4
- Presence of safeguards against errors or data
Support
loss
. . - Overall user satisfaction
Satisfaction . :
& * Intention for continued or future use 3
- Alignment with the practical needs of
Intent to Use . .
educational settings
Open-—ended | - Strengths, weaknesses, and recommendations 1
Feedback for improvement of the platform
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Table 7. Item—Level Results of the Usability Evaluation

Category Item N| M | SD
1-1 Expectation Alignment 10| 4.2 10.75

System B :
Reliability 1-2 Button/Icon Clarity 10| 4.5 10.81
1-3 Layout Appropriateness 10| 4.6 | 0.66
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Category Item N| M | SD
2-1 Layout Intuitiveness 10| 4.4 1 0.66

2-2 Purpose Clarity 10| 4.2 10.98

Ease of Use | 2-3 Aesthetics & Simplicity 10| 4.4 10.66
2-4 Low Cognitive Load 10| 4.2 10.75

2-5 Student—Level Suitability 10| 4.4 10.80

Accessibility 3-1 Navigation Ease 10| 4.7 10.46
& 3-2 Interface Consistency 10| 4.4 10.80
Efficiency 3-3 | Immediate Submission Access | 10| 4.4 |0.80
4-1 Assessment Info Clarity 10| 4.3 10.78

4-2 Reduced Teacher Workload 10| 4.6 | 0.66
Holistic Achievement View 10| 4.4 |0.66
Process/Outcome Analysis 10| 4.2 10.98
4-5| Personalized Feedback Effect | 10| 4.2 |0.98
4-6 | Self-Directed Learning Support | 10 | 4.0 | 1.26

Educational | 4-3
Effectiveness | 4-4

U 5-1 Predictable Execution 10| 4.3 10.64
ser
Expectation | 972 Layout Consistency 10| 4.5 ]0.92
& 5-3 Tutorial Availability 10| 3.9 | 145
Support . -
5-4 Critical-Action Safeguards 10| 3.6 | 1.36
Satisfaction | 6-1 Intention to Use 10| 4.2 10.87
& 6-2 Overall Satisfaction 10| 4.3 10.78
Intent to
Use 6-3 Classroom Fit 10| 4.5 [0.67
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Table 8. Key Issues and Improvement Directions Identified in the Usability Evaluation

Category Key Issue Cause Improvement Direction
Lack of in-app tutorial User manual prQVlded, but _contegt_—speaﬁc Strengthen context-aware in-app guidance (e.g.,
in—app guidance was insufficient tooltips)
Functional | Partial implementation of critical |~ Warnings and confirmations for high-risk tasks Apply consistent, comprehensive safety
Enhancements safety mechanisms were applied only partially and inconsistently mechanisms to all critical tasks
Absence of Al feedback—editing | Currently only an Al feedback regeneration Add teacher—level editing and refinement
feature function is available functions for Al-generated feedback
Limited support for students’ Understanding—focused feedback alone was | Include next—step guidance or activity suggestions
Content- self-directed learning insufficient to prompt learning behaviors to foster learning actions
I Feedback Inadequate appropriateness of Technical terms and expressions may hinder Provide dual-channel feedback (teacher vs.
mprovements . . .
student—facing feedback student comprehension student) and use plain language and illustrative
examples for students
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