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Abstract

REEFAA (LLM) TEHCH BT i
B ZE HIR T o 33k S8 R AR P B T 9L
fHH TR LLM 598 ERPASEE S Lo 7E
UL AR, AT E HAE AR E TG 5 1
EWE P2 G AH. AT TR
7 LLM FE U M AT 55 i 8L R 51
SRR SROLET XSO HAS, LA
B ARES (IR, FIRAiE. B
. ZEEE . Byl SEE) R
WAy, WAMEHIE . TR, TEIX LT
55 B RIS INGRB0 s S A2
DHFE—ERR, WERVHIBF SR
. XA E KB HORF 3R
WA, HEIEME, BERPERE T
. L, FRATE B B A
ZHT, WHEKHE LLM 7E HARE & P E
L5 R R I

1 5%

HE - WMZiETE. Z2XFEl. 2T A
T BRI R B T S s 0 B v A A 2 ST R
T 7, TR A LR 2OE AR G0 1E ROk B 2 1,
K% 28 T H (Gligorea et al., 2023) . M1E
Al R X 1 SB35 3 1 R 4 AR R L
S, XL TR L T o E SBCH P
)5 % (Leon, 2024; Rooein et al., 2024; Mosher
etal, 2024) . RETEF AL GPT, Gemini Al
Llama (OpenAl, 2023; Team, 2024; Roumeliotis
et al., 2023) ZBAGHKe A W Sy, IR SE R
B AT RE % 345 B B Ry 22 A 2 > $R 1 S 38
(Kasneci et al., 2023; Algahtani et al., 2023) ,
RAERZHGX L RAGEFHEA (LLMs) 7£
ZIEE ERVE T TSR, EEAIR AT
RO TEBEWE T, RIC/HENAMTE
FATRES BRI , i e S S
SCAEINRIEAT ARF-45 . #E LLMs [ )R
* Co-first authors sorted alphabetically.

"We release the collected dataset and code publicly
at github.com/eth-Ire/multilingual-educational-llm-bias. The

dataset comprises 91,000 automatically evaluated model out-

puts across six languages, four tasks, and five models.
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P BT . RAENERR R, H
TEHCH O A2 17> 2, A4 LLMs
CA) iz R F AR T F 1%
FALS AT RS PEAG, RF LLMs W] Tt d ]
eSO E I, wamREE . Sk
REAIA—El oo EATE SN

TEIX I AR, FRATTA R KBRS A
ZFEE T A EAS e T T — 5
SCUERFSE . FATHE T A S BE M XSS
(G A e Ry N Y L A O O i v s N e i
SAEETS) , XEALSAA W 55
TXREFER. R, IRATEEIEIOELE NN
P (BIHE. BTRhiAdE. NG . 285
W Gog 2B ) Pl T LA R
HESHA (Claude, Gemini, GPT40, Llama
F11 Mistral ) [R2E80 .

TATMEGIR R, RETCENRIN L 35
Hifv7, {HZE/D%T GPT40 1 Gemini-2.0-flash
XN BAEBLA 5, HAEF 52 Z A
Ko HATEEI, STERAMLL, TS
HE PR RAET.
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2 Jiik
TN RIS =AW BV T S5 S

« SEEMK: AL AT LLMs FEIHAL S0
BOM B E A B BEA B B AE 55 . FRATTA
W I M5 ) FB R A R R A 2 R AT 55
RXEAT S BAR M RE S B A MG, (HE %
TEHARNTEE H TSR — AREAT 55

o BATEFE MY FNTEIHIRLEAL N AT 53
INHIAESS, BN, fREEA TR WSR TR DA
B2 it I 2AEAR IG5 2 ML 55
RIS, 3200 5 PR REA MBS T0 %
E U

CIEEANEW: e, RANTTFEEAREF
[B) PR 4F AT LL R IR FE A, DA Rl L
BONFEIEF RS . X R AR E TRATTAS B
1% BLEU 1, COMET (Papineni et al., 2002; Rei
et al., 2020) XAFEITE FAH K H8H5 o

B, FATERE TR AT

fE55 12 SR,  BEEM—AEEDT
T2 oA R AR DRI, X o ER
PRI RS (Liu etal., 2023) o A 7E 3714
R N (E 795 0 U 4R ) B At _E A
BT ARG, AR S AT E 1
Vel XTI ZHRIETT, BATH L RIE
BRI, X 2R P e B R R X
VeI, FEATHI X LR A A THIAT 55
LLM 2R fit— e, 224am (k) 2%
%, PAKPUAS R BERAH DR . Bty B AR
At L ZRBIH B SRR AR A MK SR
A AE A B A P AL B ) =T
i, LLM A0 I DY A e 39T r 32 H 1 6 F)
A& (UL Example 1 THERG1). AT H
P = A A AR A HE AR 14 R PP A LLML Y
T TARERLA UM PO AT I £ — A,
BEMLELHERHERG RN 25 %.

1155 20 IRUERE.  AIESAE RSN —
A KA R A MU AR R I e R, B
A iU KIS BUEE SN A G STNTELEA(N]
FE L O B8 BT 1B B iR B, . LLM
FHRSAG— DI, A ERE S, I H I
A — AP ATHERY KL, LLM A2 M HP e 4%
G A EMR A R TR, R 4
FATRERYSBE, (A — RV IERI R . X
ANEGFG, OB 7oA, it
I B R T A B S B MR P Lk A R B A AT T Y
Bii. ARG, W25 2 P R C,
EATRRAS A R B ASURE TR
TEI, TR, AR R 25 8t ) ) I

%, LLM W] fig i — L83 215 SOk
IERfRY B, T2 IR ATAR R . I,
AT PRI 2 RUR LA IER . BEVLEEEHE
WA 25 % , WRAER RS Z 0 R AT
PeRE, WEREN 33 % .

WA )i, RS S A 2 DA
P, B IR B A SR [T 2
XTI, WRRAAT T XU RN LLM (KA
EEAL) RS Bl A R 2 IF g
PR . FRATE LB LLM i 5— M 55
) LLM, ER2E4, SRIPAG AT SR 1. &
Ui R 2 AR B AR T MR, (B H A #i LLM /]
PAVITRIERRE 2. 224 LLM 84 /R bR IEE 2
SERAREEH, R R AR . BT
SRR E R, BUN H Rk A A
BHIEFER, MAEBREHREER. ¥4
LLM #2185, WA KZEINEAS 8. QR
e E R B B R R TE%, A
RN WERAEEA S e O T BAS ),
PRSI o AT 55 S i 3l 515 5
BEATVEAL, AR ) 2RI 5 2
() FES R AT~ P 35 (L

X IGAT 45551251 36 P 1 HoAAT 55 2/ DAE WA
HEHAAR. H%, B MEZRXHE
55, BIEARBMERM SN Hik, &4
AR E T 244 LLM [ 3R30, R4 LLM
M 218 e IR TR S b e, XL
PR 2R ARG N 4500 LLM SR Bs 1 715 18 I
HE¥E k.

— AT 2] P R A F A (LLM)
WL B H ILBE il XSS R — AN e
SR a2 A PR A BT 7. BRARTRAT T
Z I EE SR, XA L A R
S HAHN T2, AHIRATAT DA DA 35500k
IRXAMESS . — B FIIPLAs e i L —
A BT L P 3 ke RS e R 12 AR A B
P

FAI6E Ik B Duolingo W¥&iE — VLA ih
SLAM %45 4E (Settles, 2018) [ HeiEm]1, X
SE AR I AU . FRATIE R AL
PR E BFEH TR, By aEg >
MEPARHE M )£ AT PERA DA 45 e B
VA s =< i 5y R D O o a5 g N B O
+, FRATE R A B MR
P vy Ho A A rp BE ML PR AN [F] F], ok
B — A T ELEN R, AT REIR RN R IR
FIPEFIHERRPE . LLM Rf X i 1h A4S R L AR
A BIHEATIE S, WA 1 (SERANTER)
5 (SEFEMNIR), HIHBLPELRA S BE— ™
FEBARI A I, — 25 1 B
RS20 40 %,

BTATERE T /SME S HATEE . EIHE . 2
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Language family Script Wikipedia CommonCrawl Speakers

English Germanic Latin 6973K 42.8 % 1500M
Hindi Indo-Iranian Brahmic 165K 0.20 % 609M
Arabic Afro-Asiatic Abjad 1259K 0.68 % 411M
Farsi Indo-Iranian Abjad 1034K 0.74 % 127M
Telugu Dravidian Brahmic 111K 0.02 % 96M
Ukrainian Slavic Cyrillic 1371K 0.62 % 39M
Czech Slavic Latin 566M 0.10 % 12M

Table I i F R (MR (RRIE 2025 ), DARBEINIRIE 578 A AR IE S A B Ry kR Bl (2025 4

3 HYERA L SCE A CommonCrawl HF L) .

jpn

kor
yuguu
kan tur cmn swa
Eli;er%ugu amh
~ tha
= mar deu . ;
s Ben English Jav
c T hau
3 bhoHindi bem vie
€ quj ; ind
S urd Ukrainian n
pnb por fra
Czech spa ita
tgl
es. apc arz
Farsi apd P
Arabic

Component 1

Figure 1: kT URIEL/lang2vec [ 1EYEAFRENHE S
AT 2 AR B ARE . FoA 1L b il i iE =
B BRI R A4, HAlEF DA ISO 639/4 2
HIEARR .

FEENE . PEE . SR EIEMBE R, AMNE
WAIFIIEA TR, XEETRFERMmTZ
FERIE T RRE . IIZREE H A R R KT DA
KORRITE S K. EIHE (B RE-HER 2408 )
MZR S EE GEPMERE) RETREBER
KEGFEZES, BENMEHES KR CE, I
HA¥ CommonCrawl FlI4EELH B I FRRA L
BB PR AT IESRA T XA B 2 Bl
EUF P RBGESHAIVERE L, S =
TEANBE 78 TR L3R AT 138 A 40 1) 65 ) 7 R
AR T F R R SRS EEIE S PHZ
1k

F T IPAGFRAT SIS T B2 2R, TR
{11 7 URIEL 2K % 22 %4 %2 (Littell et al.,
2017) #11 lang2vec , EA1RET— Ry A5
% A AR R AL TR S A R R
MR KA RS, FRATHEIUT syntax 4f
fiE, FEXF 40 FEF LT T K-NN Fl PAkH
FUERRAR, X LE F AR AT A% O S 5

HE MR i) ZiES  (ARYE Ethnologue
(Eberhard et al., 2025) ) NG HE. FAVME
2 2 R VR R R 5 R AR ) 4550 31 — 4k
e, AR — A 4EiE SRR . X 3R
ITRERE T HLAL (I, Figure 1) FATIArkiE 51
FXPAREZFENE, A EE S ST —4
Sz RS ], AR R, RATIE S
PP (SR ERT) B R
it

FATE L ALAS BRI BUT A Lk s F AT
% . $%H GPT4 £ R4 (2, Figure 5) , &
i1 ] Azure Translate X T 45 7~ il §H 15 AL H A
S R, XN IREIEES LSS A TH
AN . F55E b, AETFh AL SRS
ey b Sre e N e LA N I (EW N (T g R
BEAG) TR, X — B — 1538 TH
11 COMET 2% (Rei et al., 2023) 43§ #3F
SOOI ?2) . SRR TRATIER B B E A H
T8 5 BB R) B ATART 2 55 S BE e ff it AT R
TR LLM, SR, FRATU358 W] PAZE[A]
—FEE P AN E LLM R, BTG
LLM fif Fl i 2 M R B iesoh, iR =0
—A~LLM EA BB E NS P ERRYL, &
ATAT AR S (5 AT 55 1 S 0 O R 2 L 10
Y

FATVEAL T 75 PP H 205 5 6E J7 0 32 2 AR
e B et R BUE S . GPT-40, Gemini
2.0 Flash, Claude 3.7 Sonnet, Llama 3.1 405B.
Mistral Large 2407 il Command-A . F&A 18 ir g
REESERFE BB E . X TR, A6
T — P SRR K R R YA, HEE
KA RRE TN S, RETEsRh
PR P EOREFZE R . WRPESGR, H AR
FERFHE R A SR B H AR 5 AR R S
TRAR, HBEFRATZE T PR

XEFAREAMESS, AT 1000 MEEAAAR
HRATER, X LAEAZ BRI L
WU, B TRIFSAESS TR 200 NREAS, AR5
S Z IR
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English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude  Gemini Mistral Cmd-A

English 976 % 962% 951 % 94.0%  95.0% 95.3 % 97.6 % 962 % 95.1 % 94.0 % 95.0 % 95.3 %

Hindi -945% -932% -919% -898% -918% -932% -95.5% -93.6% -89.6% -90.4 % -90.6 % -91.4 %
Arabic -959% -93.0% -920% %x86.0% -926% -934% -959% -93.0% -928% -90.9 % -92.0 % 94.0 %
Farsi -948% -933% -93.0% -875% -927% -931% -951% -944% % 680% -883% % 66.9 % -93.6 %
Telugu 2952% -922% -899% -869% -89.7% x855% -942% -908% K 686% x83.6% *355% k7119 %
Ukrainian | -95.7% 949 % -929 % 933% 944 % 94.9 % -95.6% -943% % 56.6% -90.4% 94.2 % 93.9 %
Czech 9%9% 951% 945% 923% 945% 94.1 % 96.6% 958% *702% %816% K 41.0% 94.5 %

Table 2: R SUE SIS S (HERITE) . FRATHEM 95 % BASFE (R IARiCHE B3R TIHEN LR (2
B10% =%, B5%=%, HMH-).

English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude Gemini Mistral Cmd-A
English 53.4 % 382 % 170%  51.1 % 48.5 % 39.7 % 53.4 % 382% 17.0% 51.1 % 48.5 % 39.7 %
Hindi -48.7 % 356% -13.0% -43.6% -405% -31.6% *321% *134% x62% -443% *18.6% K 188 %
Arabic -496% x287% -139% -453% x388% -333% -488% % 10.7% 163 % 48.1% Kx278% *289%
Farsi 502% x279% -113% -449 % -413% %309 % -45.9 % -316% 163% -440% % 33.5% 2355 %
Telugu c452% x27.6% -104% -434% K340% x263% *139% *127% x61% x37.7% *155% *95%
Ukrainian =~ 503 % -332% -13.0% -448 % -413% -322% *359% % 19.6% *8.1% 528% *x31.0% x272%
Czech 49.9 % 378% -141% -46.5 % <416 % x30.7 % *427% %261 % 192% -46.6% *355% -35.6 %

Table 3: [UBHEREAE S5 HOLE R (MERGA) o FRATTERI 95 % EASRE ¢ KuIAmic 45 R e 2 Ay 1 o0
(ZPR10% =% , ZMMLS %=x, K- ).

Harmonic mean Success/1-Telling
GPT40 LLama Claude Gemini Mistral Cmd-A GPT4o LLama Claude Gemini Mistral Cmd-A
English 94.7 % 97.0% 221% 93.0% 82.0% 955%  96.0/25% 97.5/1.0% 96.5/84.0% 93.5/1.0% 82.0/0.0% 96.0/1.0 %
Hindi 90.5 % 927% 242% %x722% T3.5% -884%  95.0/85% 93.0/0.5% 89.5/75.5% 77.5/10.0% 73.5/0.0% 91.0/5.0 %
Arabic 91.4 % 89.7% 243% -842% 152 % 87.4%  94.5/59 % 90.0/0.5% 91.0/77.0% 86.0/3.5% 75.5/0.5% 93.0/10.5 %
Farsi -856% x813% 287% T12% -658% -77.8%  89.0/6.5% 87.5/11.5% 91.5/745% 78.0/1.5% 69.5/7.0 % 91.0/23.0 %

Telugu *50.1% %*395% 27.7% -589% % 29% % 40.7% 77.5/40.5% 77.5/51.0% 85.5/69.0% 61.0/4.0% 59.0/57.5% 63.5/33.5 %
Ukrainian 91.2 % 915% 235% -812% 715% 909 %  93.0/35% 92.0/1.0% 91.5/78.0% 84.0/55% 71.5/0.0% 93.5/5.0 %
Czech K 438% K 441% 172% 702% % 29% %k 21.5% 65.5/32.5% 73.5/42.0% 90.0/80.5% 71.5/2.5 % 52.5/51.0 % 77.0/64.5 %

Table 4: 5 AL B4R (RAFYE BEEIRAEM) o ERIAEHA, MREREZRTIE (2
DHIEEZE 10 % =% , 2/DHIEEZES B=x, HWHK - ), WHEM 95 % EiF t K ThRC. &A1
FRm R s, RIS g B -

English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude Gemini Mistral Cmd-A

Hindi 915% 741% 921% 71.6% 824% T19%  938% 885% S65% 865% 816% 813%
Ambic  98.6% 979% 992% 988% 975% 99.0%  988% 983% 672% 98.6% 978% 97.9%
Farsi 953% 935% 960% 964% 923% 966%  968% 960% 610% 964% 941% 962 %
Telugu  772% 337% 81.0% S519% 487% 252%  828% 468% 407% 821% 611% 156%
Ukrainian 98.0 % 97.3 % 96.9 % 96.5 % 97.3 % 98.3 % 98.1 % 97.9 % 85.3 % 97.7 % 98.4 % 98.2 %
Crech 087% 983% 989% 983% 97.5% 988%  993% 988% 808% 987% 995% 992 %
Table 5 B AT UG (EHIE).
. \!_-I: >, RN AY
3 gk A1 Mistral 1 ). Bl & W RIA L NFT,

\ ) L ORAERRATE T F e, 2R R — ok
AT, FAE T IARATHRREESE. 3% Command-A ‘7 7 15 (Cohere et al.,
JUAE Section 2 FPARIIYIAL 55 ERSER. 3 2025) . % —J5 T, Mistral {5 H T 12 Fh 57
ZLEIRAN Tables 2 to 5 fR. FRTES WA T b B b A
. e e . Bl AA . 28 5 [E1EFE CommonCraw] 14
SEUDM R S BADR BRI, SRS g e M BT, PN SR T DA
il & Z I 2B A e MR . FRARE.  wummy. xIFHiEm SR IE P
TERrEES (ONEAERPE) fRAld ) JEER R, AR P B () 1F 2R R
iﬂﬁm9ﬁﬁﬁ§%%ﬁ“ii%%§§ Be, 4 NAh. B8N, HESTIRAE EAR T
H 553 % , BT EiER 67.8 % , FEEIER Qe - e ot
P el SO ol HAERNE, TTRRAE HIER LR 3%
%o . TR A BT LI Rl 22 B 2 th T
I S BRI B A S R AR 22
B, F2 EERCR A %2 iy Command-A
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BORIMERERN 8Pk, Mistral 75 JE 305 E
g — st s (G m2E ' =0.204) . BN,
BAEHE IR AR S EE N SAT S e ek
W, RAETER—AF 5 0 HAbE S Rl
Command-A F§iF—2 (CEWRZE *? =0.179)
Ueak, BB ATRE 28 5 ENEHEBRAE AT 2 b
Command-A {38825 FH EBGE — 2. 55—
I, Gemini J&f—80% (P2 *? =0.075),
1M HA RS RIS CP59h 743 %
). GPT4o J2 L H A AFryMAd (719 76.9 % ),
Ifii Claude F P2 (P 50.0% ), EZHT
SR A 55

R SRR BUESFRL, (BLE R IBTESS
(PRI 25 . JR4E Claude 398 R R i %=, [
I PR L B ML BT 25 (S EE e R R A 1% —
F4 £ A, FE Table 9 By iE—H 434
SR, PR T B S IER A R R
S, HEYES AR CThie R AT A,
KSR A A R 2 A R R . 7
R BRBIAE R PPN 55 LB R b, HER
PEE R ST AR, XEHREER T
Z RIS H R KA (Koemi et al., 2024;
Zouhar et al., 2025) . ‘EANFEIREAT S TH 2220
N, REBEFD AN (RIS R
DR ) #AE 90 43 DA bo BSAT S5 I AE R
WRUFIE S Z BRI A2 —Bokid, BF
AR BN AR S A R R BUOAME, R
Claude 7EfT A 15 5 HAERRIUAME . B H H R
TR AL 2 JIT A A 2R A 3 T T O 1) S Rk
RUE I R KK

PSCHRMPRERSE R . BR TS, (A
FoE R LU R R R B I (P 1.6
% F166.2 % ). f514M& GPT. Llama. Gemini F/l
Mistral 7E #1455 1, DA M Gemini 7E U5
G, BAARZEEN FENARRKR. HE,
A SER 22 R IA] B X T B A A
e, MAZHEBEHNBEMES S, X6
FIA—LEEIENE . TEIR AT, AT RS-
FRE R s . XS 20 E N I IE T
RNGOEVE, —DMEINER AR, RN
YerE AT AR DR SR AEREOR R T, S T A
PEREE A .

4 HEIAfE

TEPE R M) 218 5 48 B 2R R ALIE S
BUTETE QN SCA A B AT TE (Brown et al.,
2020) SRR R A, HHACHE S
%% (ITS) (Corbett et al., 1997; Pal Chowdhury
etal., 2024) A ENEN TH. SCHFRE

TR ME 45 SR T ORI, S8
ST

RTENMTEBEARE TN, FlanzshissA4
H.3h (Schmucker et al., 2023) . #4 L ZHH T
178 (Liu et al., 2023) , PASABRDEEFE SCF )T
(Opedal et al., 2023) ,

B T ReE S, LLMs R & AT HAbE
)2 >] . (Cui and Sachan, 2023) iff3% | LLMs
TR T 2 0 B 3 B A A > A2 i i
I, T (Wang et al., 2023) WIBF5E T % 375 20
IR QT B 2A AR BRAR . Ak, LLMs iR
B FH R PP 1B Y5 T 1 AR R R ME R 1 (Koemi
and Federmann, 2023; Omelianchuk et al., 2024;
Freitag et al., 2024) , {23 B s b AF SCE4 (Pack
etal., 2024) , FHHE_IEBIEP AL MR 5t
(Han et al., 2024) ,

AR LLM fESeif R &, (HEqqE
HAWVEF R RE A T AF, Xk T
TEF I ZRiE R R b s BRI = i B AR M.
4, Koto et al. (2023) V447 IndoMMLU, &
o oR T BB NS IR 2 ] S 2 ) fiE
5. 25 Ui, Holtermann et al. (2024) JH# T
LLM 7 137 M5 iR, HreER
A TFAric b5 mg . Li et al. (2024); Armengol-
Estapé et al. (2022) #t— 25 K IS ZRE5HE L Bl
EHREZ IAAAEAR R IAE e, FRRERIA T
TR S AR 5 2 R 220 . TN
e i, Armengol-Estapé et al. (2022) & IR
B GPT-3 Atk TS h R MR 4, (HH IR RE
J13Z BN %iE AR R

T 1 TAEFF 46 38 0 g o 215
H )5 . Cohere For Al fJ Kaleidoscope (Salazar
et al., 2025) fI Aya (Ustiin et al., 2024) 23 H
BTE R Z 115 S, T SEA-HELM (Su-
santo et al., 2025) A1 ECLeKTic (Goldman et al.,
2025) )45 5 U8 AR m A B T S RIS
PR EREVEAL . X LESE )R T R B2 1E T A
He R AT L R TEA

FEH ) BOE E T TR R RIE S
PR BN ) R B . ATl E 2 AT 55
W AT BN RN T B H . BT,
FAHEZ MERFNE S P TS AL, DA
B R BT B AT T IR St 3 R

5 ik

BAVAT T AN E BB RE S RBAERR T
YOEZ AN SFIE S BT E A5 1%
. AT LIS, BIRITERRIIRMNT
HAE T, (A5 HMBIARIEZ A B2
BR. B, 1% GPT4o A1 Gemini 2.0
EAIES LRI GLW—, JG 080
Gho BATERERS, FEMRZIEFTIESH, T
HHRRECR S BIRE S BE SR EORE M,
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FEE A DO N ISR T A B RE Y
Mra I AE S P aedt Tl R, Fef1d
HEE B R R AE R AT 55 A _ BRI n]
RESRZE, HILEERRE 2, SoRibhrE
BRAERFE TR H _ R A BE M AT 5 1R B
et R

6

SR PR

ST 7R ) LG R DA H AR ML R B 2 1 i
o WEMET AR TIEEAZESIET 2
YEZ B P4, XT3 R E BT 2 b
By, I i E 17 URIEL $RAE 25 8] H 8 90
FTUERA . [RlRERL, FRATHIRDE T /5F LLM. 7E
XGOS, LA (21, Table 6 ) #FAR
BT E T, AR T AR SO R &R DAL
Rt 5%

Ak, WEiETAR, BRR R E AR
o — NN RIAR I RAAME S BN
1B, BT 2 iE T FEN i MMLU (Xuan
etal., 2025) , {HAFEXFRATIA BT 5 XAkt
FTAL PR S ARE R R R UR

B, IXAUTSH AN RE e AR 2 F 4k
H A, BRI R 2R 5 R AT 55
Z R 515 T T0 K0 B AR
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Input Options

Question:  Which  A: Confuses powers and multiples,
number is the great-

est? the surd rather than the number in front,
Student answer:

6.079

must be multiplied by the same amount

Question: What is
the lowest common
multiple of 8 and 4

A: Subtracts instead of adds when answering worded problems,
B (correct): Confuses factors and multiples,
C: Rounds up instead of down,

? D: Adds instead of multiplying when expanding bracket

Student answer: 4

B (correct): When multiplying a surd by an integer to write as one surd, squares the number under

C: When ordering integers, orders from the digits at the end instead of the digits at the start,
D: Does not understand that when multiplying both sides of an equation by an amount every term

Example 1: Two examples of the misconception identification task (English).

Input Options

Question: 6 pencils

A (student answer): I think you have made an arithmetic error when halving ¢1.50. Use short division

cost ¢1.50. How to divide by two,
much do 3 pencils B: I think you have used the incorrect notation for money. Consider how the monetary values in the
cost? question are written,
Student answer:  C (correct answer): If 6 pencils cost ¢1.50, then 3 pencils cost half of ¢1.50, which is ¢0.75 or 75p.,
25p D: I think you have found the cost for one pencil. The question asks for the cost of 3 pencils.
Question: A film A (student answer): This isn’t quite right. Remember that there are 60 minutes in an hour, not 100 :),
starts at 8.50pm. B:Ithink you’ve confused your method a little. Noticing that 2 hours and 52 minutes is just 8§ minutes
The film lasts less than 3 hours is super, just make sure you add and subtract in the correct directions though :),
2 hours and 52 C (correct answer): Almost there! Take care to notice how many hours and minutes you’re adding
minutes. What  here. Is your answer 2 hours and 52 minutes later than 8.50pm?,
time does the film D: Adding 2 hours to 8.50pm gives 10.50pm. Adding 10 minutes on takes us to 11.00pm, and adding
finish? the remaining 42 minutes gives 11.42pm.
Student answer:
11.02pm

Example 2: Two examples of the feedback selection task (English).
Math Problem Student’s (Incorrect) Solution Correct Solution

Sam sells bread. He has a target of selling 120
crates of bread in a week. One week he was
closed on Monday and Friday. Over the week-
end he sold 20 crates. On Tuesday he sold 15
crates, on Wednesday 12 crates, and Thursday
18 crates. By how many crates was Sam off
from his target for the week?

Sophia is thinking of taking a road trip in her
car, and would like to know how far she can
drive on a single tank of gas. She has traveled
100 miles since last filling her tank, and she
needed to put in 4 gallons of gas to fill it up
again. The owner’s manual for her car says
that her tank holds 12 gallons of gas. How
many miles can Sophia drive on a single tank
of gas?

Sam had 5 days to sell bread because he was
closed on Monday and Friday. He sold a total
of 20 + 15 + 12 + 18 = 65 crates of bread from
Tuesday to Thursday. Adding the 20 crates he
sold over the weekend, Sam sold a total of 65 +
20 = 85 crates of bread in a week. Sam was off
from his target by 120 - 85 = 35 crates of bread.

Sophia used 4 out of the 12 gallons of gas in her
tank, so there are 12-4 = 8 gallons of gas left
in the tank. If Sophia can drive 100 miles on
4 gallons of gas, then she can drive 100/4 = 25
miles per gallon. Therefore, with 8 gallons of
gas left in the tank, Sophia can drive 25 x 8 =
200 miles on a single tank of gas.

During the whole week
Sam sold 15 + 12 + 18
+ 20 = 65 crates. Sam
was off his target by
120 - 65 = 55 crates.

To find miles per gal-
lon, divide 100 miles
/ 4 gallons = 25 miles
per gallon. To find how
far Olivia can go on
a single tank, multiply
25 miles per gallon (E
12 gallons = 300 miles.

Example 3: Two examples of the tutoring task.
English Source Original Translation Perturbed Translation Language
9g Ua TIXE P THIER & T§ U3 TRE T THIER B Hindi
o pblabll G g 59 110 2Ll e g5 1in Arabic
Itis a kind of tomato. -, S ja K e s ol Ko £ 85 ol Farsi
28 ¥ BEDD LIrer. 28 ERIF0Lrsn BEB LI, Telugu
Bin BnnuBaioTh pi3HOBUAOM TOMarTiB. BiH € pi3HOBUAOM TOMATiB. Ukrainian
Je to druh rajete. matka to druh rajete. Czech

Example 4: A single example of the translation grading task for non-English languages.
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Model API Total Miconception Feedback Tutoring Translation

Mistral Mistral API $410 $135 $135 $90 $50
Claude Anthropic $470 $ 150 $ 150 $ 105 $75
Command  Cohere $ 400 $125 $125 $85 $ 65
Llama Together.ai $450 $ 145 $ 145 $ 100 $70
GPT40 Open Al $ 60 $18 $18 $14 $10
Gemini Google Genai $20 $7 $7 $4 $2

Table 6: SLERIY R ESE ] . AELIEBL BB ML BT . BAZ $ 1810, BLANAA KL $ 500 fiF4)
A5

English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude Gemini Mistral Cmd-A
English 0.0 % 0.7 % 0.1 % 2.1% 0.0 % 0.9 % 0.0 % 0.7 % 0.1 % 21 % 0.0 % 0.9 %
Hindi 0.0 % 1.6 % 0.4 % 23 % 0.0 % 0.4 % 0.0 % 0.9 % 0.2 % 2.5 % 0.0 % 0.1 %
Arabic 0.1 % 1.7 % 0.2 % 2.1% 0.0 % 0.2 % 0.0 % 1.1 % 0.3 % 22 % 0.0 % 0.1 %
Farsi 0.0 % 1.8 % 02 % 2.0 % 0.0 % 0.3 % 0.0 % 1.6 % 0.2 % 2.9 % 0.0 % 0.1 %
Telugu 0.0 % 0.1 % 0.0 % 22 % 0.0 % 0.4 % 0.0 % 0.3 % 0.1 % 1.7 % 0.0 % 0.0 %
Ukrainian 0.1 % 1.6 % 0.1% 22 % 0.0 % 0.3 % 0.0 % 1.8 % 0.4 % 1.6 % 0.0 % 0.1 %
Czech 0.1 % 1.6 % 0.1 % 1.9 % 0.0 % 0.7 % 0.0 % 1.4 % 0.0 % 0.7 % 0.0 % 0.5 %

Table 7: PH BINRARAT 55 W Y 551 %

English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude Gemini Mistral Cmd-A
English 0.0 % 0.3 % 0.0 % 1.3 % 0.0 % 0.0 % 0.0 % 0.3 % 0.0 % 1.3 % 0.0 % 0.0 %
Hindi 0.0 % 0.0 % 0.0 % 1.1% 0.0 % 0.1 % 0.0 % 0.0 % 0.0 % 1.0 % 0.0 % 0.2 %
Arabic 0.0 % 0.0 % 0.0 % 1.5 % 0.0 % 0.1 % 0.0 % 0.0 % 0.0 % 2.1 % 0.0 % 0.2 %
Farsi 0.0 % 0.0 % 0.0 % 12 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 1.1 % 0.0 % 0.1 %
Telugu 0.0 % 0.0 % 0.0 % 1.7 % 0.0 % 0.1 % 0.0 % 0.2 % 0.0 % 1.8 % 0.0 % 0.1 %
Ukrainian 0.0 % 0.0 % 0.0 % 0.9 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 1.3 % 0.0 % 0.0 %
Czech 00% 00% 00% 11% 00% 00% 00% 00% 00% [BI0%N 00% 00%

Table 8: [ BT 55 A [ 45 12 2%

English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude Gemini Mistral Cmd-A

English 237%  458% 150% 278% 23.0% 351% 237%  458% 150% 278% 23.0% 351%

Hindi 303% 423% 196% 349% 299% 479 % 55% 189% 81.7% 332% 689% 113 %
Arabic 280% 541% 195% 353% 329% 440% 219% | 81.7% 13.6% 224% 364% 495%
Farsi 285%  525% 825% 31.6% 326% 455% 21.6% 521 % 151% 293% 303% 289%
Telugu 292% 556% 815% 352% 331% 524% 783% 738% 89.5% 379% 109% 188 %
Ukrainian 273% 494% 803% 327% 335% 452 % 473% 697% 811% 207% 46.7% 49.7 %
Czech 279%  395% 802% 302% 31.8% 49.0% 349% 595% 618% 23.0% 331% 38.0%

Table 9: I IEFAT 55 RV IR & R LR

English prompt Translated prompt
Language GPT40 LLama Claude Gemini Mistral Cmd-A GPT40 LLama Claude Gemini Mistral Cmd-A
Hindi 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.2 % 0.0 % 0.0 % 0.0 %
Arabic 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 3.7 % 0.0 % 0.0 % 0.0 %
Farsi 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 %
Telugu 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.5 % 0.0 % 0.0 % 0.0 %
Ukrainian 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 1.5 % 0.0 % 0.0 % 0.0 %
Czech 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 0.0 % 2.8 % 0.0 % 0.0 % 0.0 %

Table 10: HHiE W4T 55 B LY B R o
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A R
Al 'ff% %EI i%maub\%']
FAVEN T — R =R

Systemprompt :

You are an expert math tutor who knows about all grade-school level math misconceptions. Your task is
to select the accurate type of misconceptions your student has based on the (incorrect) answer he/
she gives to a multiple-choice math question. You will be given 4 misconceptions types. Your selected

misconception type should correspond to the given question and answer. Explain your reasoning

Usermessagel :

Question: {QUESTION}

Selected Answer: {SELECTED_ANSWER}
Misconceptions:

A. {Misconception 1}

B. {Misconception 2}

C. {Misconception 3}

D. {Misconception 4}

58 B SR AT Y B R RO B R B RS o Bl S B TR B o k. 2 s, 3R
MIERETHE_FZHPHEE.

Usermessage2 :
Now based on your above explanation, output the option corresponding to the correct misconception.
Only say 'A', 'B', 'C', or 'D' without any other text. Do not say anything else.

X B R AE R, RS EHAN, HEIE A, B, ‘CH D WER, kL=
X 20 K. W%&ﬁ&@%%,W%ﬁEﬁﬂv*

W BT T Gemini Z SMAFTARAL . 7E Gemini FYFHL T, AT H generate_content
ik, AT AEM RS, HFAFR N PEE .. EXMELT, REERREE, &
NIEE AR ) R G s d TR 2 if), (A P E R

Geminimessage :
You have previously given the following answer and explanation:
{COT}
Now based on your above explanation, output the option corresponding to the correct misconception.
Only say 'A', 'B', 'C', or 'D' without any other text. Do not say anything else.

HE, &e a5 PEE 2 HF
%@%@ Mhﬁﬁ ARG, HPIEE 2 AT B A B AR S .
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A2 %5 BT

Systemprompt :
You are an expert math tutor who specialises in providing precise and helpful feedback for grade-
school level math questions. Your task is to select the correct explanation for a student's given
answer to a multiple-choice math question.

You will be provided with:

- A math question

- A specific answer chosen by the student (which can be correct or incorrect).

- Four possible explanations (labelled A, B, C, and D).

Your selected explanation should accurately correspond to the given answer. Provide your reasoning
for selecting the explanation.

Usermessagel :
Question: {QUESTION}
Selected Answer: {SELECTED_ANSWER}
Feedbacks:
A. {Feedback 1}
B. {Feedback 2}
C. {Feedback 3}
D. {Feedback 4}

5 e e S L 14 B (L ELAEAS 7] L X EAT R . SR EERIE AL B 5 C, IRAS I
BRI B R AL S D B0, ERAEALE Co BERR B 5 BB B i sE. A5,
ML TR M ER.

Usermessage2 :
Now based on your above explanation, output the option corresponding to the correct explanation. Only
say 'A', 'B', 'C', or 'D' without any other text. Do not say anything else.

X UEER A i A A A2 28 FRATTE BT ZE B, EENRE] ‘A, B’ ‘C’ 8 ‘D’ IR, £ 201K,
WERBEAWENER, WL E LY.

XA IS T Gemini 2 AN T ERLAL, 4152 Gemini, #EF{# fi] generate_content J5
%, BHEERTAEMRAES, FARrBErHPEE . TEXFER T, fERE RS, o016
M FEP RS R RS THAd, (HHFEER:

Geminimessage :
You have previously given the following answer and explanation:
{COT}
Now based on your above explanation, output the option corresponding to the correct explanation. Only
say 'A', 'B', 'C', or 'D' without any other text. Do not say anything else.

o HE, e S HHEE 2 MFE. FEEHBERERTRRR, RERER. HHEE 2 A
Gemini JHE BRI HARE S . BATF B0 ER B IS ORE X RFF AL
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A3 155 Hhi%

Studentsystemprompt :
Student Persona: {STUDENT_PERSONA}

Math problem: {MATH_PROBLEM}

Student solution: {STUDENT_SOLUTION}

Context: You need to role-play the student, {STUDENT_NAME}, while the user roleplays the tutor. {
STUDENT_NAME} thinks their answer is correct. Only when the teacher provides several good reasoning

questions, {STUDENT_NAME} understands the problem and corrects the solution. {STUDENT_NAME} can use
calculator and thus makes no calculation errors. Send <EOM> tag at end of the student message.

Teachersystemprompt :
A tutor and a student work together to solve the following math word problem.
Math problem: {MATH_PROBLEM}
The correct solution is as follows:
{GROUND_TRUTH}

You need to role-play the tutor while the user roleplays the student, {STUDENT_NAME}. The tutor is a
soft-spoken empathetic man who dislikes giving out direct answers to students, and instead likes to
answer questions with other questions that would help the student understand the concepts, so that
she can solve the problem themselves.

{STUDENT_NAME} has come up with a solution, but it is incorrect. Please start the conversation, one
line at a time, aiming to figure out what is {STUDENT_NAME}'s solution and what is wrong with it.
Then try to get her to fix it.

Xk Py SE g Ao - BB S RO eE A . AT BRI e, AR
PR R B .

www.xueshuxiangzi.com



JRE B TR Bl o i sE . 25, BATGR TR _FHPER.

Usermessage2 :
Now based on your above explanation, output the final score from 1 to 5. Only say '1
or '5' without any other text. Do not say anything else.

toorpr gy uge

XHZER M Y 2 B A R . AN ST AEMERIE] 17, 27, 3, 45 HER, E2E
’EZO Wo QEARBAUHNESE, WHLSE 0 LY.

B IE BT Gemini Z /MR T AT, FF Gemini &ML F, FA1f4 F generate_content
FE, GHEHEERTIEMRES, HFARrR—HPEE. XM, EFREEAEE)E,
FATHAH R RGH R TR AR, EHFEEWT:

Geminimessage :
You have previously given the following answer and explanation:
{COT}
Now based on your above explanation, output the final score from 1 to 5. Only say '1', '2', '3', '4',
or '5' without any other text. Do not say anything else.

HER, —H#Ar 5 R FIEE 2 M.

ﬁ/l\fh@ﬂfﬁ/l\/j?iﬁﬁﬂm — WA GRS SR, AR SR
BT IR 2400 98 SCH R if, LANGUAGE S Brix o He SChh 44, ) Hlndl\ AI'abIC\
Farsi, Telugu, Ukrainian I Czech. 4f# H &R ~f, £&%#E/x~. HAWHE 2 1 Gemini
HEBEFERBERIES. RN FIHEREEHAERE. RMOWEHESHHNA, B

‘ga’ , B, e, 3000, YKpaiHcbKa, and Cestina o
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B R

IEFRATE R R 2, — D RIEFHEAEEME S ERIUAE, A BERERIET
IR BORGT . Xl RE R MCE F BAER R R £ T . XU H AR, FHobLEsBliE RS
AR VT B[R] BE T AT F R — T IR T IR A PR R . Rl , FRATRIFRATAEE T (RIS
T BTRAATE . S SiE AT BN HIE ) /R4 BRI RS E T T N DA . X FaMiES, 3841
AT T SUBRRNRRAT S5 ) 10 AR, DA SEHEETP 4155 i 20 /N1

TEEIHER RO, ME—EE I R S5 A K, UHE S BE g A M,
AN RRNZAELM . SR, X2 —AMEY A8, XEFETES (-, U+2212) ZFEPH
IEFAF (7, U+002D) Frfsft, MImiLiE yfs iR DU FEE YL S04 . T LLM 20001
52 i i Unicode i VE R, IXRNIZB MR, BRItz Ah, 08 —S/ N A HR, (HEE
FEIH R .

TEFTHATE PR R TS AL B . BUAh, TR e —Se et it . filan, X HEH
THIREIERE SN “travel” —IaP@IEN “liyusaafie” , EXHEHBRLEU “WRIT". FERIEEAES T,
PTATEA LB FH s R FEREET, BRI FEORIEE B SO RARERIR SR . B
w, FERHIE “co-interior (ff)” XAMARS, HWET “co” FIZK, HEiFT “interior” ¥4, E
TE HE PG XA A AT DA, BAEEEARE Y, XA RE S BRI . A B AR 15
S0 PRIME R A T A AR

TEEHLE S, FRATEB TG, TR —n 2 SCiRAR, S H B AT X 1 BN b
VRS R UEMELAREAR . 4N, “round” IXAMEIAAKZPA “approach ($Eir)” MR SUAHM, A%k
BT “circle ([H|[&)”, 1 “property” iXAMAEIANRZPA “quality (Fi&)” IR SCHH, Zk
FFERL T “possessions (F7=)7. IMkAh, 4515 “Not Quite” HEFEHIEEM, 72212 “Not Enough” R
B, ATRERCR “quite” FEEDHLIEHEA X A . SR, FRER| ER S, [ “Almost” —ii]£s
BRI A, REAREMEN TR SO Ul AR, BERmBFEENE, 58T
FRYAREEGR, XEWREFERRA LK.

B Bon AR, FTRER BN F5 TR, A —miabidieg, HEEEEr
AN —A/DNAGEZE, (A Python FIIE ik \b\w+\b” 47 1] 1 FUAS A i 2> 78 B b i
HOR BN AR A R B HI] . SR, A PR E R, 2 SRR RIS
NEGE
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Results for prompt in English
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Results for prompt in target language

Y3323 %S'v6
ueluenin %6'€6
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