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ABSTRACT

This study investigates the impact of prompt format(Markdown, JSON, YAML,
XML) on the robustness of Large Language Models(LLMs) in both Korean and
English contexts. We evaluated the multidimensional performance of various
models by measuring three key metrics: Solution Accuracy(SA), Response
Consistency(RC), and Performance Stability(PSF). These metrics were then
synthesized into a comprehensive Practical Robustness Index(PRI). The
analysis yielded the following key findings. First, high-performance flagship
models were largely unaffected by changes in prompt format, whereas
lightweight and other models exhibited a strong dependency on the format.
Second, no single prompt format proved universally superior, and the optimal
format differed between the Korean and English contexts. Third, the PRI was
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ST validated as an effective tool for identifying models that maintain a strong
balance across the different performance dimensions. This study quantitatively
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YR demonstrates that the robustness of an LLM is determined by the complex
. interaction among model performance, task language, and prompt format, and
E2F0 20254078072 it is significant in providing empirical criteria and guidance for selecting the
aMds 2025800230 optimal model and prompt format that take into account diverse educational
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## paragraph paragraph "{paragraph}",
{paragraph} "problem:

## problems
##4# problem
#### question
{question} “choices": [
#### question_plus hoices[0]}",
{question_plus} “{choices[1]}",
#it## choices “{choices[2]}",

"question”: (questlon)
quesnon plus": (questlon plus}",

- {choices[0] hoices{3]}",
- {choices[1]} ] "{choices[4]}"
{choices{3]} }
- {choices[4]} ) 1
A J o >y

<root>
<paragraph>{paragraph}</paragraph>
<problems>
paragraph: | <problem id="Q1">
{paragraph} <question>{question}</question>
problems: <question_plus>{question_plus}
- question: (questlon) </question_plus>
question_plus: "{question_plus}" <choices>
chmces <choice id="1">{choices[0]}</choice>
hoices[0]}" <choice id="2">{choices[1]}</choice>
- "{choices[1]}" <choice i ">{choices[2]}</choice>
- "{choices[2]} <choice |d-4> hoices[3]}</choice>
- "{choices[3]}" <choice id="5">{choices[4]}</choice>
- "{choices[4]}" </choices>
</problem>
</problems>
</root>
\ J J

Figure 1. Prompt Template Used in the Study
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Table 1. List of LLM Model Used in the Study

OpenAl Google
(GPT Family) (Gemini Family)
GPT-4.1 Gemini—2.5-Pro
GPT-4.1-Mini Gemini—2.5-Flash
GPT-4.1-Nano Gemini—2.0-Flash
GPT-4o Gemini—2.0-Flash-Lite
GPT-40—Mini Gemini—1.5-Pro
GPT-4-Turbo Gemini—1.5-Flash

GPT-3.5-Turbo Gemini—1.5-Flash-8b

Naver
(HyperCLOVAX (HCX) Family)

Anthropic
(Claude Family)

Claude—3.7-Sonnet
Claude-3.5-Sonnet
Claude-3-Opus
Claude-3-Haiku

HCX-003
HCX-DASH-001
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Table 3. LLM Evaluation Metrics Framework

3.3 "5‘]—0]&].\‘1‘.]- E}-El] E'] }gZ“ Dimension Metric Description
B oo Stto] mzbol M} thopA S Aolata Accuracy Solution Accuracy for each individual
N, y Accuracy (SA) prompt format
Ol A] S F] =] o] &) 7 =] T 11
A¥/d2 grEstr] 9fsl Table 2 9 o] shojxuj2tn]H Consistenc Response Reliability of identical answers
(Hyperparameter)% A5}t Y Consistency (RC) under repeats
Performance Formity of
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Table 2. Hyperparameter Setting Value Formats (PSF) prompt formats
Hyperparameter Set Value Robustness Practical Robustness | Composite robustness score
temperature 0 (0.01 for HCX models) Index (PRI Over S, e, and PSF
top_p 0.1
top_k API Default 3174 &4 (Solution Accuracy, SA)> £ ZT2nE
FAlo] digh mdo] YgEe Uetdle AEZA (1) o 2
= — - O "HFH O g A=
temperature 32 85 Exo] Folgut nagye  © FHOERUHESED
z4ste] g EZe A" o FS F= dholuH17]
temperature ko] 00l 7Mt&45 L% 3EHS 24T A 1 i i\‘ls W
7bs o] Eoliti{1s). & A7olNE eel AP e 3 ot = N o A S
tiztetr] 9Jal temperature gh2 022 AAsiit o, S 1if correct
HCX 299] 49 API7} 3]-€3He 2 &3k 0.012 4% (om0 = \0if incorrvect
sl top_p @2 ¥4 gEo°] top_p ¥t ool == 7t
A 7hsA Be BE2E0 AR e E2e HEYS
ol AL B Arolis g9 YFEg go  HED AIES cl8siof v A 2ERE g 2
ANA As ol g2 AZF.2 e
T o= 7HsAe Adstslr] 9la) top_p 2 0.18 AH 2 Ao Hubdql xfol= ARAZ-Hel A HA
: o =] = v —
SlATh o= 71 el B2 Srole masEs shoy  (Kruskal-Wallis Test)2 &8, 4 Afole 2ozy &
-y = _ ] 1 1 S 293 oj-5lE yas|
temperature% ;1_7_” }g;(oqq_ qu_gl_ @_7}” %1‘;:1]._04 ?‘—'_]1/\6]% o(Bonferronl COI‘I’ECUOD)E =1 ?_]' \H —rJ— U (=R}
Whi B 23510 ] =
s Zojdet top k b2 ohg E2g Mg i u  (Mann-Whitney U test) 2.2 SAaigith 2t 2419 a3t
L 3l _ Sl ) =
Bfshe 7V 7k ol 2 30 22 12 Agaicig). 1= OIS AlE(etarsquared)s 249 d(Cohen’s d)&

S



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 12, 2025

eolq melo] Pkt AEA 9
%) sk A|Eolch. ol 32 B (SA)]
7 Qelx) ghom Zrixo] Woixl

RCmf)=—=Y, Y., IR, »R,,.) @
3Ni=11£j<!£3
_ [1ifR, =R,
») = 0ifR,# R,

i)

fo
o}
R

A Z|4=(Practical Robustness Index, PRI)
H Al 2 (SA, RC, PSF)& F3H4 02 1esto]
dlo] Aojd ANEg HolF= o] ofd
2HgolA A o] Helg gMeta MEStEE 5+ ¢
shube] ¥H A =t (heuristic tool) 24 71538 A&
. PRIx= Al A %(, , PSF)E 7Ishg o2 Aitsto] 4t
o} ol &4to] 7 2 siE AHEd(SA)ol PRI gholl
02l= AZ HAsH] e B4 A&7t
| &7 steob= 7t el &2 &-&sto
I =gt ol st M2 #:1(UN)o] Q1
HDI)ol| A At&go] SHAIE #5751
At HE ZoldhrH20]. & &
fole] o= AojEo] glom g o] A7
of Zro] 75t 2 48513

=
N O
=
>
gL_"
> O

o
od

o

M g o
ﬁ roll
oo
= o m

N O

IS~ W A € WD R A ) e D e I 2o o
}.ﬂ
1)
gl
W

o rlr Mo X ok mo R opok O

(@)
a)
—~ =
>~

£
o

] (4

T

PRI, =/SA,,, %RC, xPSF 4

)
AV m

Table 4. Statistical Summary of Solution Accuracy (SA) across Prompt Formats

Korean English

Model S4,,, [E/ﬁ nl‘kizg‘;] H-statistic | p-value SA,, [Ié/ﬁ nl??\;llii] H-statistic | p-value
GPT-4.1 0.791 [0.778, 0.800] 0.249 .969 0.810 [0.786, 0.821] 0.168 .983
GPT-4.1-Mini 0.800 [0.785, 0.822] 0.324 .955 0.830 [0.821, 0.857] 0.023 .990
GPT-4.1-Nano 0.794 [0.778, 0.800] 0.224 974 0.616 [0.583, 0.643] 0.252 .969
GPT-40 0.800 [0.785, 0.807] 0.203 971 0.786 [0.750, 0.857] 1.564 .668
GPT-40-Mini 0.793 [0.770, 0.807] 0.263 967 0.708 [0.679, 0.774] 0.599 .897
GPT-4-Turbo 0.794 [0.770, 0.807] 0.230 973 0.717 [0.679, 0.750] 0.358 .949
GPT-3.5-Turbo 0.794 [0.770, 0.807] 0.321 .956 0.622 [0.571, 0.679] 0.842 .839
Gemini-2.5-Pro 0.891 [0.874, 0.919] 0.605 .895 0.946 [0.917, 0.964] 1.029 794
Gemini—2.5-Flash 0.850 [0.815, 0.889] 1.480 .687 0.902 [0.893, 0.929] 0.300 .960
Gemini-2.0-Flash 0.835 [0.815, 0.852] 0.397 941 0.789 [0.750, 0.810] 0.306 .959
Gemini-2.0-Flash-Lite 0.759 [0.667, 0.815] 2.748 432 0.768 [0.726, 0.833] 0.924 .820
Gemini—1.5-Pro 0.872 [0.852, 0.889] 0.681 .878 0.839 [0.821, 0.857] 0.262 967
Gemini—1.5-Flash 0.746 [0.719, 0.778] 0.773 .856 0.771 [0.714, 0.821] 1.062 786
Gemini—1.5-Flash-8b 0.646 [0.585, 0.689] 1.164 762 0.732 [0.679, 0.821] 1.985 575
Claude—-3-Opus 0.767 [0.689, 0.844] 3.160 .368 0.929 [0.893, 0.964] 1.067 785
Claude—3.7-Sonnet 0.898 [0.881, 0.911] 0.540 910 0.938 [0.893, 0.964] 1.661 .646
Claude—-3.5-Sonnet 0.904 [0.881, 0.900] 0.672 .880 0.866 [0.821, 0.893] 0.839 .840
Claude—-3-Haiku 0.587 [0.541, 0.607] 0.513 916 0.786 [0.750, 0.821] 0.420 .936
HCX-003 0.659 [0.615, 0.689] 0.591 .898 0.616 [0.500, 0.786] 5.799 122

HCX-DASH-001 0.287 [0.156, 0.348] 6.218 .101 0.527 [0.250, 0.750] 19.985 .000%**

p <.05, **p .01, ***p (.001
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Table 5. Performance Stability across Formats (PSF) & Practical
Robustness Index (PRI) Scores by Model & Language

PSF PRI
Model
Kor Eng Kor Eng Avg
GPT-4.1 0.936 | 0.969 | 0.900 | 0.921 | 0.910

GPT-4.1-Mini 0.938 | 0.943 | 0.904 | 0.919 | 0.911
GPT-4.1-Nano 0.940 | 0.918 | 0.904 | 0.824 | 0.864
GPT-4o 0.943 | 0.927 | 0.905 | 0.896 | 0.901
GPT-40—Mini 0.933 | 0.944 | 0.901 | 0.868 | 0.884
GPT-4-Turbo 0.936 | 0.952 | 0.904 | 0.873 | 0.889
GPT-3.5-Turbo 0.950 | 0.884 | 0.907 | 0.809 | 0.858
Gemini—-2.5-Pro 0.944 | 0.980 0.937 0.970 0.954
Gemini—2.5-Flash 0.929 0.923 0.922 0.941 0.932
Gemini—2.0-Flash | 0.940 | 0.949 | 0.921 | 0.898 | 0.909
Gemini-2.0-Flash-Lite | 0.872 | 0.897 | 0.868 | 0.878 | 0.873
Gemini—1.5-Pro 0.933 | 0.969 | 0.932 | 0.932 | 0.932
Gemini—1.5-Flash | 0.901 | 0.946 | 0.873 | 0.898 | 0.886
Gemini-1.5-Flash-8b | 0.893 | 0.889 | 0.832 | 0.867 | 0.849
Claude-3-Opus 0.919 | 0.933 | 0.887 | 0.953 | 0.920
Claude-3.7-Sonnet | 0.984 | 0.967 0.957 0.968 0.963
Claude—3.5-Sonnet | 0.968 | 0.936 | 0.956 | 0.932 | 0.944
Claude-3-Haiku 0.884 | 0.951 | 0.798 | 0.907 | 0.853
HCX-003 0.855 | 0.833 | 0.824 | 0.801 | 0.812
HCX-DASH-001 | 0.769 | 0.736 | 0.596 | 0.729 | 0.662
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Figure 6. Distribution of LLMs by Korean vs English PRI Scores
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(E 1) dof e7gof w2 =edllH g3t 37](Cohen’s d) vl &4

-t Maddown | xwp | JSONwvawi | Migger | MRGEIRS T AL
Kor Eng Kor Eng Kor Eng Kor Eng Kor Eng Kor Eng
GPT-4.1 0.06 0.03 0.04 0.09 0.00 0.00 -0.02 0.06 -0.06 -0.03 -0.04 -0.09
GPT-4.1-Mini 0.02 -0.10 0.04 0.00 -0.06 0.00 0.02 0.10 -0.08 0.10 -0.10 0.00
GPT-4.1-Nano 0.05 -0.12 0.00 -0.10 0.00 -0.05 -0.06 0.02 -0.05 0.07 0.00 0.05
GPT-40 0.04 -0.27 -0.02 -0.09 -0.02 0.00 -0.06 0.19 -0.06 0.27 0.00 0.09
GPT-40—Mini 0.07 -0.03 0.02 -0.21 -0.02 -0.03 -0.05 -0.19 -0.09 0.00 -0.04 0.19
GPT-4-Turbo 0.07 0.05 -0.02 0.08 0.00 0.16 -0.09 0.03 -0.07 0.11 0.02 0.08
GPT-3.5-Turbo 0.07 -0.10 0.00 -0.18 -0.02 0.05 -0.07 -0.08 -0.09 0.15 -0.02 0.23
Gemini—-2.5-Pro 0.02 -0.21 -0.02 -0.16 -0.13 -0.16 -0.05 0.06 -0.15 0.06 -0.10 0.00
Gemini-2.5-Flash 0.17 0.00 0.21 0.00 0.07 -0.12 0.04 0.00 -0.10 -0.12 -0.14 -0.12
Gemini-2.0-Flash 0.02 -0.06 0.06 0.09 0.10 -0.06 0.04 0.15 0.08 0.00 0.04 -0.15
Gemini-2.0-Flash-Lite | 0.34 -0.27 0.06 -0.05 0.13 -0.08 -0.29 0.21 -0.21 0.18 0.07 -0.03
Gemini—1.5-Pro 0.09 -0.10 0.00 -0.10 0.11 0.00 -0.09 0.00 0.02 0.10 0.11 0.10
Gemini—1.5-Flash -0.05 -0.19 0.08 -0.25 0.05 -0.08 0.14 -0.06 0.10 0.11 -0.03 0.17
Gemini—1.5-Flash-8b | -0.05 0.33 0.12 0.17 -0.09 0.33 0.17 -0.16 -0.05 0.00 -0.22 0.16
Claude-3-Opus 0.24 -0.12 0.37 -0.12 0.15 -0.28 0.13 0.00 -0.09 -0.16 -0.22 -0.16
Claude-3.7-Sonnet -0.07 0.16 -0.07 0.28 0.02 0.00 0.00 0.12 0.10 -0.16 0.10 -0.28
Claude-3.5-Sonnet -0.10 -0.20 -0.10 -0.20 -0.10 -0.10 0.00 0.00 0.00 0.11 0.00 0.11
Claude-3-Haiku 0.12 0.09 -0.02 0.17 0.00 0.09 -0.14 0.08 -0.12 0.00 0.02 -0.08
HCX-003 0.05 -0.61 0.16 -0.29 0.05 -0.07 0.11 0.31 0.00 0.54 -0.11 0.22
HCX-DASH-001 -0.45 | -0.76* | -0.47 -0.67 -0.34 0.30 0.00 0.08 0.11 1.13%* 0.11 1.03**

p <.05 **p (.01, ***p {.001
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