FOPEBLOE ARERSAE H W5 S BT, JF PRI T RS E e . B
XARAE ST NFORUEZ A IR NTIRRY, (HFSCUERT, A2 w8 w2 b & X R e T2
I EBRPERBE 2 — . i, TERZUERIMIN (LRMs) JyfyitRE, H A OpenAl ) ol
#75, PAK DeepSeek R1 ZEJFJSIIAL, FE Koy, b I B HEBH A2 4 F A2 JHE BRAT 55 v
A ARG R . IR, T RGO LA ) R R RE ) OSSR R D
R AEW X2 A 5 MU SRR S TE S IS

CA 2R DU AL 5 AL 7 R RE 7 . CommonsenseQA (CSQA ) (Talmor
et al.,, 2019) {@ i3 H ConceptNet [1) 2 T e FEROR PPAL — B 1 F13H . COPA (Roemmele
etal, 2011) HyET HHEFAFZRIME R KR, 1 SociallQA (Sap et al., 2019) Akt 2z # -
Pif#. i, % MMLU (Hendrycks et al., 2021) f1 Big-Bench Hard (Suzgun et al., 2023) ix
FER L5 A L UE B AE PR A E A5 Pl TRAT 55 TR Rz AKRE )« RTT, SX SUBEMETE =S O S
FERZERRE. &%, BMEEEP TR -WEFEENIES, %5 (Talmor et al., 2019)
83 (Sun et al., 2024) . ZiE 54 @1 X-COPA (Ponti et al., 2020) I X-CSQA (Lin et al.,
2021) =BT IUA AR A RHE , AT BR ) T B A M B SO Ak e AR i 2= SR RE 7 . R,
ST 35 778 mCSQA (Sakai et al., 2024) i Fil A i 215 5 1 5 B ALIE T80 4x i A1
TR A A, BRI RGN Ty ok AT S5 MR, 3 T34l LLMs &
A REIIRE ) B R E B, feo, AT HEEETCIA SRR LLMs Jt I B SR A 2000L 13 73
Far2e, MR HERT Haz R IR AR

N R L RR ], AT T 20 A AT R R, T A AR A O
(mSCoRe), X g — I 4 B B HE I i, & 1) T v PP AG R 2L 05 5 A B AE 2 Fhis &
SRE R TR PHERLRE ). BARORTE, FATHEHENNRSR M T =AW A e s

1. 41 % 7% - mSCoRe i 5 T RIAHIGE . fiiE . VAR o SO HIiBAE NI Z Fhif 511 general
HIRRIH, PARZRER AL social FEHAIH

2. BT HAEM T mSCoRe 5IA T B at i fEB M7 ik, i XA I TR A2 B
PEATIR2E, AT AT RASEAR B b - AP A28 ) B A

3. n[4 1k mSCoRe SR AL FICH . WA BE AN RIS S SF 5K, FEZ LA
I 2R PR [l I PRFE 1 R TR SR 5L, AT RO o5 A1 55 Y

MR TTRR AT ASLEE AT -

o A4 T mSCoRe, X2 —F T AL 2015 5 38 AN SCAL R A BT 2L m] 3 R ke
HA R R BT SRR T

* flij mSCoRe, FATHZPPAL T /\Fh i C b R R BUE SR, AR RL AT,
AR HERL A

o FATA P HRAL T X FTHIMBL, PN ZRBAR DA KA P RSN 2 e PERE AT L,
FBUORAAR T LLMs R ERLRE J7 677 1)

1 HOEIE

KA B Bl fE RENE F A (LLMs) Jy T iY@ R n 7 HAE 45 Fh A 4% ) At g
AT 55 Y BLBKAE 7). 18 OpenAl ol (Jaech et al., 2024) , Macro-ol (Zhao et al., 2024) FI
DeepSeek-R1 (DeepSeek-Al et al., 2025) & #fE PR s A LERA M gm D 5 T LI 4, AR
LT 2R B A e 3450 T 22 20 BRHEF (Glazer et al., 2024; Guo et al., 2024) . X
LIRS ] 2 APy VA RIS HELRE 0T . UHE, HEURZERR (Wu et al., 2023) £ 50—
SRR, SRhiE R, BB TR 4SS B ERE . AR b, S RpEE-X Ty
VERE B HH DATE— 25 B AR T i SR RE /7 (Yao et al., 2023; Lightman et al., 2024; Besta et al.,
2024; Chen et al., 2024) . Filr B AR U T4 BORTR Ak 2% ) o ek LLMs (4 pg
i T 5k (Snell et al., 2024; Kumar et al., 2025; Hou et al., 2025) . B Rk B85 yE s 71 4
FREEAR )RR EE R, BB BAR D RSN IR 025 . mSCoRe $2H T —FhHE 24
By, HopaE— B ER R R T AR PR ERR RS REIEATARIC , AT 2 e A 20 4 L R )
FHIRAFRGII VAL

TR . RS R BLE SR (LLMs) BeFfRH R a8 ) mius 7 i ik
J& (Cobbe et al., 2021; Glazer et al., 2024; He et al., 2024; Chow et al., 2025) , & HHEHEME
M D322 96 . T8R4 1 CommonsenseQA (CSQA) (Talmor et al., 2019) .
COPA (Roemmele et al., 2011) Fl SociallQA (Sap et al., 2019) = E X FeiB# AR, 435
RFET— LA, FR XA SHD . B gl MMLU (Hendrycks et al.,
2021) #1 Big-Bench Hard (Suzgun et al., 2023) #¥f LLMs ¥EA[a] 3 1R BIAT 55 o 1972 1L BE
J1. ZiEE P R X-CSQA (Lin et al., 2021) FI X-COPA (Ponti et al., 2020) K 3EA M TE1E

1
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Seed Data Filtering

Structured Reasoning Generation

Data Complexity Scaling

Commonsense Implicitation

Q: What is essential for
performing well in an exam?

Q: What is essential for performing well in an
exam?

A: ability to communicate effectively
B: knowledge of subject

C: short term memory

D: problem-solving skills

E: preparation

Commonsense Context: <....>

Q: What is essential for performing well in an
exam?

A: ability to communicate effectively

B: knowledge of subject

C: short term memory

D: problem-solving skills

E: preparation

Reasoning Process: <....>

Commonsense Context: <....>
Q: What is essential for
performing well in an exam?
A: ability to communicate
effectively
B: knowledge of subject

mory

F:

Score the above QA pair based
on the following criteria:
Commonsense-ness: 1-5
Complexity: 1-5
Expandability: 1-5

Judge’s Scores:

Commonsense-ness: 3
Complexity: 2
Expandability: 2

Data Selection:
Prioritize questions with high
level of commonsense.
Encourage complex questions.
that can be expanded to more

sophisticate questions.

[

1. Generate Commonsense Context
2. Generate structured reasoning process
3. Eliminating answer options

.
" { ) \
LLM-Judge LLM (GPT-40 LLM (GPT-40) R 2

1. Context Expansion
2. Option Adjustment

3. Reasoning Refinement

Commonsense Context:
‘When preparing for a test or exam, students are typically
evaluated on their understanding and mastery of the subject
matter. While various skills and attributes can contribute to
success, such as effective communication and
prol ing abi al req
e

demonstrating competes
Reasoning Proces:

Step 1: Deductive Reasoning

Reasoning: Tests primarily measure a student's
understanding of the subject. Without that knowledge,
correct answers arentt possible.

Eliminated options: A, C, D, E

LLM (GPT-40)
1. Combine Context and
Question.
2. Compose Context-Implicited

d Options:

e effectively | B: knowledge of subject
D: problem-solving skils | E: preparation

< Question.

[ Context-Implicited \

Commonsense Question:
In ting

Figure 1: $ffs/E /i #2. mSCoRe WU R diife . &—P#a AR R — SRR B, 20008
SOAEA BRSO TS5, R P RS AZ OB BE T BTl

P B B B A B i PRIE . HORTAY 7 ¥R A mCSQA (Sakai et al., 2024) A
LLM 5 S 1l Bh AU & bt . SR, X e R UEAE P RO TR SCAu iy B B8l Sk itk 25
TR R BRYE . SR SO AR PR A R, DB SO IR LLMs (19 %5 7 I 7F 3
e FEAE, CulturePark (Liet al., 2024) 5] AT —7FHi LLMs 3Kz 157 3L 2 QA M HESE
PIELEE SO ARB A28 H 3, 1 CultureBank (Shi et al., 2024) Y5 T 3% H TikTok i Reddit
Er ATt 2 HE), HE S8 YR . mSCoRe £ mCSQA F1 CultureBank
(O BERS [, AT B G 2 R & SO IR — AL S T T

2 JEAERIEE

21 HRHER

HOR LYY K By B T B R0 3 s 1 A R T
RUFPBE AR T A2A7 R, (XS RiRg A
RE S AR PR T . ST NS S
PR, P LLLa ) 0B B A S, 4510 200 o
HREAR, TR RAERE TR B O B R S AR G5, JFRE
i RIGHUAE A [RGB e B X SE R . jeah, e HGE X T
FOARPERE, WRESAA 2 AR AT LS EUERE L.
SR, DARTRITPAL TS SR = AR h e 2L R IER M (Suzgun
etal., 2023; Sakai et al., 2024) , PH LT REGE AN

PEATHERT

A A PR AR AL WA R

R T RSB, FATEE T R TP IR (82 ) XS, AT i
WA, AR ATRERE AL FRATMHERL BAE AT LLM BRI s i, e e SOl
TEPRFRZ H—EUER HI4E T Pras IS PR D AR . X — I IA AN URE R GEHL T A L
PRHEPRECRE, I REN 0 A 2R A0 i F e PR SR AL — TR T RO ME S . B AR VRS A [l A
BUMIE 7 B AR T A B R fed, B ad I TR BRI 2R, B BT AR

S ERIUE

AT T —Fait e 395, TR SR T 02K,

Atomic Reasoning Step an indivisible

unit of reasoning that predominantly uti-
lizes one reasoning skill. It is a single,
coherent thought process that cannot be
broken down into smaller steps without
losing its meaning. An optimal reasoning
path (for multiple-choice QA task) uses
a minimum number of atomic steps nec-
essary, ensuring that each step is non-
redundant and contributes to narrowing
down the possible options by eliminating
one or more answer choices.

Figure 2: J5 THERILIRE X

PNITES iR PN

B AT 55 il iz N DSHERI RE . B AR NS BE 7 REAY 42 THI 70 28 B0 WA LR,
R A 7 JSE T4 E H . B, Bloom 73 SRR T — R 80H Hbnr =44

R ERACHESE . A (LT .

R (RETHR) MOBEs) (1173

). KU,

Fleishman 73 2RVAHE T B5IART. JEHN. /O BIZ S FIAE BRI 52 oA (e A2RBE Ty, F %
AFACETAEBL . SEUIAIEALTF % . BT Do et al. (2024) S5 H A I EEAFFALA
Wikipedia contributors (2025) { S AL HERICAE /N, FATHEE T —Fh il =4~ E 235141

Iy Ao
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Skills | Short Definitions |

Inductive
Deductive
Abductive

Contextual Reasoni

ilar situations to infer conclusions.
hat did not happen.

nces under uncertainty. | Us

Temporal ers a vents.

Spatial isualiz in; X

Analogical
Counterfactual
Probabilistic

Social & Ethical Reasoning
Social [ Understanding social interactions and norms. | Like-based validation systems create unhealthy approval-seeking behaviors.
Moral | Deciding what is right or wrong based on ethical principles. | Prioritizing profit over user wellbeing raises ethical concerns.

Table 1: =R R B BRI FIALE CRURBI, T “HACEAS LA TING?” X — V. HEARR AT 2R Bl L 3.2 .

o IRRREBE AR B S5 AL AR R S E YRR P AR AR I HERE . I T
B EEHERR . VAN HESAI] R HE RS, IS IRTE R AR A B PR B, DABROR
ZARTEIDHE R AP

o BB AL M TR OCR Z B AR | TEEAIZh A RE . Z2EHIAE T T IEANE 5
TN AE AN AR A R 558 R A R AE RIS, AN HUHERE . S s bl HER A B
i [ 44 FHL AT 25 ) HE P

o FESMMEBIHE R L T B S BRI E B R RE . %S00 B Ak S e
%ﬁﬁ,ﬁﬁ?%%ﬁ%\Eﬁ%ﬁé%ﬁ*%%%&%?%@%ﬁﬁﬁ%%%%ﬁﬂ
PR

FoAt 1 g It T A A B BEAY TEAR A A R B . EOR N IGE SR T AR SO T Y 1Y
WOMEBLSCRE, FRATHY B ARl — M (H A AR 2, DA K R b 52 A6 AE
RN H R HERLAE /7, ]2 50 2 1) ) B e B e Ao XA HEBE 0 SR R R A
JRATEA R T, AEFAT LLM 475 A siifi, AR PR RTETRATH ISl . B AHEA I
PP BRI FA A0 0 I R — 3268, AT REAEAE ) LU B[] A P A

2.2 mSCoRe

N T REFERMAREMER T, BATA R MTF IR T LLMs A2 il gl , e A A
TR R TR £ 4 8 H A Z PR A1 2 mSCoRe, HLARTI T, TR MENR th 2 13
VPR TR AL, AR A AR T e 4 70 P4~ 146 (1) mSCoRe-G I E T /B
RHERL, FToR H mCSQA (Sakai et al., 2024) 121 5 # R BN R T4 . X141
JRCR VAL 22 R S I DR A L I R) C R AR 1R S A5 A R (2) mSCoRe-S
FHAoK H CultureBank (Shi et al., 2024) [ ZREAL TR IR AL SR RAERL. XA AR 2>
R IHSTEA [ S SRR 2B S SR IEFIAT A 0 B2 R AR

B S REAE I 1 Aar Ak, P i A e h i AN SERIER 2 P 3 s 4 A
%ﬁéﬁﬁﬁﬁ§%%%@@ﬁﬁ,m%ﬂ%%ﬁT*ﬁ%ﬁﬁ%%ﬁﬁﬂ%ﬁLUﬂ%ﬁ
WHEPLRE ]

2.2.1 mSCoRe-G : HiHHiN

mCSQA (£1575 CommonsenseQA) ¥ CommonsenseQA %{#E4E (Talmor et al., 2019)
R \MIET, PAPPANE SR E S IR EEE /1. 3T ConceptNet, mCSQA i
BAZHEME-EE (QA) X EEESE—MBHHAE (FEE 1 s — L8R4t T — ).
A T4 mSCoRe-G, FATH—i@ 1t PAF 4 IR HEES QA X

Lo Fh T Rliid 9% . —fhy LLM EFIARTE P 4 rpli il = M PRHER P ARSI (1) R
P, (2) SR, M) ATy, H bR e IS AA R KPR HAUS R T, [
FRI AL A R e RAETE (CRARIIUAIPE 2 b e ) 72 B AR TR I R 4.1 g fit)

2. SR AHERR AR I T e AR Ak, FRATTAE T LM A B S IR 5, AR Bl
WHIEMER . Mocdl (5, M, HI-#5) wd, BAOVREE S A2 (LR
Fio JIAE PR P AOHERL th = R A (1) HEPREERE - 7 MOP BR T S ok B A1
HEBARRORRE S RE, (2) HERISCA - BT ORI BAUHERE, (3) HERRIEDT - 7E0L
R B P HERR R T8 %

3. BRA Ry T T (LRTRSC, MU, B, HERAR ), RATEE— R, ARSI
P R P MERE K- FATHY HAR AR Z G LA BN A BT, AU A
RS HeE, BEOREAMHERAE PR . XA HARE 3 A>T BRI, sl 5 Fs.
4. FREREAL: FRITUE K T IR A R, Gl R S W ERR S, X — i fy
R SORNA S A RS TR SRR MR, DB ER 4y LLMs [ 1R 30 BRI E B
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Descriptors Definitions

Examples

Cultural Topic Cultural group - topic - scenario

Japanese culture - Gift Giving - Etiquette and Practices

Social Context Settings the behavior takes place.

During a meeting in Japan, a visiting Western executive
wants to express gratitude to their hosts

Actor Who exhibit the behavior

Visiting executive

The commonsense question regarding

Question the actor’s behavior

I'm attending a meeting in Japan and would like to give a gift to my hosts.
What should I consider to ensure my gesture is well-received?

Actor Behavior Behavior of the actor

Offer a gift wrapped in traditional Japanese style as a gesture of appreciation

Recipient Recipient of the action

Japanese business hosts

Relation

Relation between the actor and the recipient | Business partners

Recipient Behavior | Behavior of the recipient

Receive the gift with both hands and show appreciation

Table 2: 3¢ § CultureBank [—4~%k £ 35 15 7] @) 61 1

JE R I, ASEZRLREDAZFTAE 1) HE P BB 3 FOR A G IE BB 58, R A R R B A L2

P .

AERE (1) s PARIHESR ek 2
HEIME R XA YA BT a2 i s
(Deng et al., 2024) FFEEHERE (Haraguchi
et al.,, 2023) [F)@1, IF4GnFRA] LI 45 A
LRI, PERETERANEH S . It
Ah, PRI PR LLMs 53z Hufl i
HAERERE 7, (EA5RE0S B R ARSI EA T
iﬁ%‘i%ﬁ PSR 5 R T e B SRR A
Ml

24T Y B TR AR VAR AL 2 R HH A SO R
WA AFFEZEBE (Davis, 2024) . AT &
PP LLMs [ R BRE 7, FRATIRH T
— A% 24 mSCoRe-S [P fin kil , Fil 25t
ZIUE SIS FRlE, FRATF
J CultureBank (Shi et al., 2024) 1E K F&A]
R FEESE, Bl Mok TikTok
A1 Reddit iy 1) B S8 44 2 1) 81 B A1 1 .
CultureBank AN LA AL T 5
RICACHEN . TR 5 AN AT SRR AT
DA G 7% AT WAEAL K N 12 2 R
F R R (- 2),

B A T~ S0 LA iy T YT A A 5 AH [
B DY A S R e A B ) B SR R
8, SR, A7 3G CultureBank %i#,
SIAT UMY ZES, fE:

F 7B ik B T AT mSCoRe-G 1 3
AARHESS, FATETIA T — AN A
—— 2 A T A (4
MR PSR 4.1 ) o HH A2 PR st &
B EL SRR @ ICR AL, FRVFFRAT I
BN 2 FE ST 5 Bk S R RR I PR

SERACHERR A i AEAR T SO R A
Z i, LLM 5 S 5E 40 M QA X X AN
E—4y s mCSQA kT QA XF, FH 4D
HAF A

222 HAESEH
mSCoRe-G A3 | IH iR, 1HIE. YAIA,

Step 1 - Data Filtering: To limit the cost while maintaining
quality and diversity, we sample a small subset from the seed
benchmarks. Each sample is scored by a general LLM-judge
based on multiple criteria for expansion potential, ensuring
that we select instances that will yield meaningful insights
when scaled complexity-wise.

Step 2 - Reasoning Generation: Provide a Commonsense
Context to expand on the given question and a detailed Rea-
soning Process that involves multiple Reasoning Steps to ar-
rive at the correct answer. This establishes a gold standard
reasoning path for each question.

Step 3 - Complexity Scaling: Modify and expand each ques-
tion to create more complex variants by expanding its con-
text, modifying the question, adjusting the answer options,
and adding additional Reasoning Steps . This creates a pro-
gression of difficulty levels for each base question.

Step 4 - Commonsense Implicitation: Combine the given
Commonsense Context with the question to generate a new,
concise commonsense question that implicitly incorporates
the original context. This process aims to evaluate the com-
monsense reasoning abilities of LLMs by ensuring that the
implicit context preserves the original reasoning process and
maintains the correctness of the answer.

Figure 3: $dA: At R0 U4~ 08
Commonsense-ness: Does answering the question rely solely
on commonsense knowledge accessible to the general popu-
lation, or does it require formal reasoning and specialized
expertise beyond everyday understanding?

Complexity: How difficult is the question to understand and
answer? Does it require minimal reasoning or a complex,
multi-step thought process to identify the correct answer?
Expandability: To what extent can the question be expanded
or elaborated upon to introduce additional complexity or di-
mensions?

Figure 4: Z(E o1 38 1 =AM HRiE.
Context Expansion: Add additional background or situa-
tional details to the Commonsense Context to increase depth
and reasoning requirements to the question.
Option Adjustment: Adjust the existing answer options to
align with the new complex question, ensure the correct an-
swer option remains semantically similar to the original. In-
troduce an additional plausible but incorrect option to in-
crease the complexity of the question that (1) increases the
complexity of the question, and (2) requires an additional rea-
soning step to eliminate.
Reasoning Refinement: Refine the original Reasoning Pro-
cess to fit the new context with an additional reasoning step
that eliminates the added incorrect option.

Figure 5: B ZME 4 =4~ F 4 5% .

HiEFI SCIENT 5 B S . X TaMES, ROTBIE T 200 017, JEEMER 0 (5

EX) FSEH 3 (BAYRAIR) . X FEEFIEF A 800 M1 X T mSCoRe-S, Al

RN R U5 (TikTok 1 Reddit) g1 200 M1~ &K, mSCoRe 7T 5,600 4>

%ﬁ#(t‘looo AT, 1600 ASH THATHE W) o ANFE S PSR G TAE R 5
RE 17N o
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AT — 212 B i el i 22 18 S B BEAT T AT Y PRAY 3ok SEASEZR B e 1 oA AR Ase
BITFRFINGRA R T35 FATRPEAE S 18 T = A SRR BIRAY A I SHOEAT
Zorik. FATHFTCH AL RORL [ 45 -

GPT-4o0 (OpenAl et al., 2024) : — MUY HIRSCIEAYE T R BEF A, 2ok A ZHk
PRI KA S B 25

General | English German French | Chinese Japanese | Avera ge
Commonsense L0 L1 L2 13|10 L 12 13|10 L1 12 13 1 Ll 12 13|10 L1 12 13|10 Ll 1i2 I3
GPT-do 805 700 725 715|750 685 710 675 | 780 740 700 635 805 785 725 655 | 820 835 795 795 | 92 749 731 695
ol 825 735 750 720 | 750 675 630 675|805 725 715 610 | 645 630 560 530 | 805 800 770 730 | 766 713 685 653
ol-mini 765 705 65 635 | 695 660 695 645 | 715 645 595 550 | 710 630 60.0 515 | 775 750 685 665 | 732 678 646 602

LLaMA-33-70B [ 785 750 69.0 700 [ 755 725 68.0 73.0 [ 785 720 670 640 [ 800 745 705 670 [ 820 855 765 78.0 789 759 702 704
LLaMA-3.1-8B 230 225 215 215|730 655 630 61.0 | 695 610 545 520 | 60.0 520 460 430 | 175 185 170 175 | 486 439 404 39.0
R1-70B 795 705 695 69.0 | 730 670 670 700 [ 760 715 695 645 | 750 705 610 650 [83.0 795 720 735|773 718 678 684

R1-8B 675 620 620 550 | 675 580 61.0 555 | 580 450 440 435 | 690 620 515 585 | 615 570 590 535 | 647 568 555 532
Aya-32B 775 670 665 660 | 705 655 665 660 | 765 690 650 605|780 670 640 600 | 795 805 700 725|764 698 664 650

Table 3: %45 27E mSCoRe-G _EMAZ S 0 (LO) #| 3 (L3) MHERTELLEL .

OpenAl ol (Jaech et al., 2024) : —A~5T GPT-4o [HEFIIYSRALAL , Rl —asbay il

G Bt AT iAl, DRI R R HE R A B 2 ) A B SR MR o B AR R AT 55

LLaMA-3.3-70B 1 LLaMA-3.1-8B (Grattafiori et al., 2024) : W4 BB AN [E S EOA TR

%%%ﬁﬁﬂ,W%?%ﬁ%ﬁ%ﬁ%ﬁﬁﬂ%%ﬁ,@ﬁm%%%ﬁﬁﬂﬁ$ﬁﬁ@%
0 %Hu o

ZZ 1M DeepSeek-R1 (R1-70B f11 R1-8B) (DeepSeek-Al et al., 2025) : —Fh M LLaMA ZE4%)
RZE) . DAHERR 2 S AL i KB LRM DeepSeek-R1 A= i W AEAS HEA T 2517

Aya-32B (Dang et al., 2024) : —/Nill ML iE B, T 200 Fif s MBI
Gi, B TR I ST K B R R ) RS

N TV, AP BECR SR, SRAITR LR RE R (Y 2.1 ) IR
ST, DHERIEZ ARSI R AR . 2 A SR IR 27 .

2.3 REEER

£ 3 H 4 HRBEBRTRA LT commomense ' 0 bl eddiiz_ sl 0% u
O Ry I EI I IIE I
* E‘ﬁgﬁﬁﬁﬁm%ﬂy?ﬁfﬁﬂ? AL e T o e e s A e
Ay, FEGSORMERCTIORIN, TERE TTT e or 2T Ty g oo o 4y 4 o o
A o 5 — ya-! X X . . . - X X X X X I
EEM TSR, T mSCoRe-G, aws 650 610 610 605 | 710 575 630 595 | 695 608 620 600
TEFTA S FIZ 2K F, GPT-4o Table 4: &H%/E mSCoRe-S |1y #EHRf1E HL#E .«
A 3 5 PR B T £ R A Tf P
o BN e O AR ME QU e (] T GPT-40 JHTHIUR/E AL, fH LLaMA-3.3-70B
MERAET G T GPT-4o. BLAh, FFUEBAUEAL A H IR B AR T HARKAY (FEFT A
KPR EP- 5 T 5 %) .

ST ANSAE R fE mSCoRe-G ', AN[ATE T BRIl Xl GER2 i T Fh 12
4 mCSQA T A T G F R M B IIE S o AN TARVIZIRR (& 8 2 ARG
R AR TR . 7E mSCoRe-S HigHt S HHHERU TR, KUK H Reddit 11
bR BT TikTok AL, X ] fEIH T Reddit (& B 2 KT “4EIXRISCAL AL
%, T TikTok SOCHET “RESMMEAIALI &5 H B AR N T R
AT RS IRAE AL B ST A EAG I BTN B I R 3E , 15 407E Davis (2024) HTdR Ay . -
R, R Aya-32B B2 200 FRARIE S RIS, HEEZIES XS H R
HEM R h R IR BAE

BRI FAT IR TR SEUR AL, M\ 8B il 70B ZHUW AL (LLaMA I R1),
FIE AL (BT 1C280) mPJE LLMs (GPT-4o fil ol). YEPIAEEMENNRH , BORRRLA
WHRIEAF. 70B M1 8B A Z (A PEREZEBAE K Z RS OL AR . SR, FRATULEE
FI A 70B i 9 2 5 AL LLMs I, Uamidh s, XA IR, ApR i R A
AMUGE R SEY R, TEHRAEB AL EB RIS ALTE T

HEPRIESR IS FRATHLER T3 F 5 A A (GPT-40, LLaMA) FfEBE5RGUARAL (0l
AIR1) . REEICIHER LRM ol ESE P RIEAE, (BEHAUES Y, B 5T HALEH
LLM, #41 GPT-4o #il LLaMA-3.3-70B, X% BB 58 0 I 25 ] B8 2 MR H IR PEHERERE U7,
XARE R T HTFEEIAES (gRSREE:) e L b N 2R sl . Alr e,
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General | Commonsense ~ Genera Commonsense Social Commonsense Social Commonsense
Ref (A) 1 (B) Ref (© o1 (D)
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Figure 6: 24 [ U Z PE ML A MEAR S 0 SR 6 I, S54RI AE (A A1 C) A1 ol fHERLLAE (B Al
D) HHERES RE AT -

LLaMA-3.1-8B JE 351 Hifr P AL 5 20K, {5 R1-8B SRILIEH,, X REAHE R SR I 2547 )
T/ NIRRT B G B ARAT 55

3 srbr
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"inductive_reasoning”: {
"short_description”: "Drawing general conclusions from specific observations.”,
"long_description”: "Inductive reasoning is a method of drawing general conclusions from specific observations.
Unlike deductive reasoning, which starts with general premises to reach specific conclusions, inductive reasoning
begins with detailed facts and builds up to broader generalizations or theories. This approach is commonly used in
scientific research, where repeated experiments and observations lead to the formulation of overarching principles
or hypotheses "
"abstract_example”: "After witnessing several instances where Event A_1 leads to Event A_2, you infer that Event
A_n will similarly result in Event A_2 in future occurrences”,
"concrete_example”: "After witnessing several instances where the weather forecast predicts rain, you infer that
rain will likely continue to fall in the future”

"deductive_reasoning”: {
"short_description”: "Deriving specific conclusions from general premises.”,
"long_description”: "Deductive reasoning involves deriving specific conclusions from general premises. It ensures
that if the premises are true and the reasoning is valid, the conclusion must also be true. Deductive logic is
fundamental in fields that require rigorous proof, such as mathematics and formal sciences.”,
"abstract_example”: "Given the premise that All X are Y, and knowing that Object x_1 is an X, you deduce that
Object x_1 must also be a Y.",
"concrete_example”: "Given All birds have feathers. A sparrow is a bird. Therefore, a sparrow has feathers”

3,

"abductive_reasoning”: {
"short_description”: "Forming hypotheses to explain observations.”,
"long_description”: "Abductive reasoning is the process of forming hypotheses to explain observations. It starts
with an incomplete set of observations and proceeds to the likeliest possible explanation. Unlike deductive and
inductive reasoning, abductive reasoning seeks the simplest and most plausible explanation for a given set of
facts, often leading to the generation of new theories or hypotheses."”,
"abstract_example”: "Observing Event B, you hypothesize that Reason 2 is the most plausible explanation among
several possible causes.”,
"concrete_example”: "You wake up and see that the street is wet. The most likely explanation is that it rained last
night.”

},

"analogical_reasoning”: {
"short_description”: "Drawing parallels between similar situations to infer conclusions.”,
"long_description”: "Analogical reasoning involves drawing parallels between similar situations to infer
conclusions. By comparing two objects or systems that share certain characteristics, one can infer that they may
share additional, unobserved properties. This form of reasoning is widely used in problem-solving, scientific
discovery, and legal reasoning to transfer knowledge from a known domain (source) to an unknown domain (target).
Analogical reasoning is also used in everyday life to make inferences about the similarities between objects or
situations.”,
"abstract_example”: "Think of Situation C_a, where Component C_a_1 interacts with Component C_a_2 in a specific
way. You encounter Situation C_b with Component C_b_1 and Component C_b_2, and infer that Component C_b_1 and
Component C_b_2 will interact similarly in Situation C_a."”,
"concrete_example”: "Just as a gardener waters plants to help them grow, a teacher provides knowledge and guidance
to help students develop.”

3,

"counterfactual_reasoning”: {
"short_description”: "Considering alternative scenarios and outcomes that did not happen.”,
"long_description”: "Counterfactual reasoning entails considering alternative scenarios and outcomes that did not
occur. It involves imagining 'what might have happened' under different circumstances, which is useful for
understanding causality, evaluating decisions, and planning future actions. Counterfactual reasoning is often used
in fields such as philosophy, psychology, and business to explore the potential consequences of different choices
or actions.”,
"abstract_example”: "Reflecting on Condition X that did not occur, you imagine that if it had, Outcome Y might have
replaced Outcome Z.",
"concerte_example”: "If you had left the house five minutes earlier, you would have caught the bus on time."
3,
"probabilistic_reasoning”: {
"short_description”: "Applying principles of probability to make inferences under uncertainty.”,
"long_description”: "Probabilistic reasoning involves applying principles of probability to make inferences under
uncertainty. It enables individuals to assess the likelihood of different outcomes and make informed decisions
based on the probability of various events occurring. This type of reasoning is crucial in fields like statistics,
risk assessment, and artificial intelligence.”,
"abstract_example”: "Evaluating that Option A has a higher probability (P(A) > P(B)) of success than Option B, you
decide to choose Option A.",
"concrete_example”: "There is a 70

},

"temporal_reasoning”: {
"short_description”: "Understanding sequences and durations of events.”,
"long_description”: "Temporal reasoning is the ability to understand and reason about the sequence and duration of
events over time. It involves comprehending time-specific data, such as the order of events, how long events last,
and the relationships between different time points. Temporal reasoning is essential in areas like scheduling,
planning, and understanding narratives."”,
"abstract_example”: "Planning your day, you schedule Event T_1 to occur before Event T_2, ensuring the correct
sequence of activities.”,
"concrete_example”: "You observe that the sun will rise in the morning and set in the evening. You infer that the
moon will rise and set at the same time.”

3,
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"spatial_reasoning”: {
"short_description”: "Visualizing and manipulating objects in space.”,
"long_description”: "Spatial reasoning entails visualizing and manipulating objects in space. It involves
understanding the relationships between different objects, such as their position, orientation, and movement
relative to each other. Spatial reasoning is fundamental in fields like engineering, architecture, geography, and
various forms of visual arts, enabling individuals to solve problems related to the physical arrangement and
movement of object.”,
"abstract_example”: "While arranging furniture, you visualize Object S_1 and Object S_2 to determine their optimal
placement within the room.”,
"concrete_example”: "A architect determining the best location for a window by visualizing the window and the
surrounding walls to determine the optimal angle and height."”
},
"social_reasoning”: {
"short_description”: "Understanding social interactions and norms."”,
"long_description”: "Social reasoning involves understanding social interactions and norms. It encompasses the
ability to analyze and interpret social situations, recognize appropriate and inappropriate behaviors, and predict
others' intentions, emotions, and thoughts. Effective social reasoning is crucial for building successful
interpersonal relationships and navigating complex social environments.”,
"abstract_example”: "Noticing that Person A behaves a certain way in Situation S, you adjust your own behavior
(Behavior B) to interact effectively.”,
"concrete_example”: "You notice that your friend looks upset after a conversation, so you decide to ask them if
they are okay."
},
"moral_reasoning”: {
"short_description”: "Deciding what is right or wrong based on ethical principles.”,
"long_description”: "Moral reasoning is the process of deciding what is right or wrong based on ethical principles.
It involves evaluating actions, intentions, and consequences to make judgments about moral issues. Moral reasoning
is central to ethical decision-making and is influenced by various factors, including societal norms, personal
values, and philosophical theories.”,
"abstract_example”: "Considering that Action M could harm Person C, you decide it is morally wrong and choose an
alternative that respects ethical principles.”,
"concrete_example”: "Seeing someone drop their wallet, you decide to return it instead of keeping the money inside
because it is the right thing to do.”
33

Figure 8: #EHHL AETENS .
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### Commonsense-ness
{
"task"”: "Evaluate the 'Commonsense-ness' of a multiple-choice commonsense question.”,
"evaluation_criteria”: "Does answering the question rely solely on commonsense knowledge accessible to the general
population, or does it require formal reasoning and specialized expertise beyond everyday understanding?",
"rubric”: {
"1": "The question requires formal reasoning and specialized expertise to answer correctly. It demands advanced
knowledge in a specific field, technical terminology, or in-depth understanding that goes beyond general life
experience. The average person, relying only on commonsense knowledge, would find it challenging or impossible
to select the correct answer without additional study or expertise.”,
"2": "The question can be addressed with some commonsense reasoning but may also require moderate specific
knowledge or logical deduction. While not entirely dependent on formal expertise, it involves concepts or
facts that are not universally known but can be reasoned through by an informed individual. The average person
might answer correctly with thoughtful consideration but could also be misled without careful analysis.”,
"3": "The question is answerable using basic commonsense knowledge that is widely shared and understood by the
general population. It does not rely on any specialized information or formal reasoning processes. The correct
answer should be apparent to most people through everyday experience and general understanding of the world.”

##

H*

Complexity

"task"”: "Evaluate the 'Hardness/Complexity' of a commonsense question.”,

"evaluation_criteria”: "How difficult is the question to understand and answer? Does it require minimal reasoning

or a complex, multi-step thought process to identify the correct answer?”,

"rubric”: {
"1": "The question is very easy to understand, and the correct answer can be quickly identified with a single,
straightforward reasoning step. It requires minimal cognitive effort, and most individuals can arrive at the
correct answer almost immediately without confusion.”,
"2": "The question is relatively easy to understand, requiring only a couple of straightforward reasoning steps
to identify the correct answer. While the question may introduce one or two elements that require brief
consideration, the overall context remains clear. Most people can find the correct answer with a small amount
of thought."”,
"3": "The question is moderately challenging, necessitating several reasoning steps to accurately comprehend
and resolve. It introduces multiple elements or scenarios that require a careful thought process to integrate
and analyze. Many individuals will need to pause and deliberately work through the connections or implications
before reaching the correct answer.”,
"4": "The question is hard to comprehend and necessitates a complex thought process with multiple reasoning
steps. It may involve abstract concepts, less obvious relationships, or misleading information that requires
careful analysis. Individuals must invest significant cognitive effort to work through the complexities and
identify the correct answer.”,
"5": "The question is very hard to comprehend and requires a long reasoning process with multiple reasoning
steps to find the right answer. It demands high-level critical thinking, problem-solving skills, and possibly
specialized knowledge. Only with thorough analysis and persistence can individuals navigate the complexity to
arrive at the correct answer.”

}

### Expandability
{
"task": "Evaluate the 'Expandability' of a commonsense question.”,
"evaluation_criteria”: "To what extent can the question be expanded or elaborated upon to introduce additional
complexity or dimensions?”,
"rubric”: {
"1": "The question cannot be expanded. It is inherently simplistic and covers a very narrow topic or scenario.
There is little to no room for introducing additional elements, dimensions, or complexity without altering the
fundamental nature of the question. The question stands effectively as a self-contained unit with minimal
potential for elaboration.”,
"2": "The question has some potential for expansion. While it currently covers its intended scope adequately,
there is moderate room to add a few additional elements or explore related themes that could introduce more
complexity. The question can be expanded moderately by incorporating extra conditions, perspectives, or
related scenarios, but such additions are not numerous.”,
"3": "The question can be significantly expanded to become a more complex question. It has ample scope for
adding new dimensions, scenarios, or layers of reasoning. By introducing additional variables, conditional
information, or intricate details, the question can transform into a more challenging problem that requires
advanced reasoning and deeper comprehension.”

Figure 9: I T mCSQA %ifiid ik REfY 1743 brnfe
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### Multicultureness
{
"task”: "evaluate the 'Multicultural-ness' of a commonsense cultural situation”,
"evaluation_criteria”: "Does the situation involve interactions between multiple distinct cultures, reflecting a
blend of practices, norms, or etiquette from each?”,
"rubric”: {
"1": "The situation is primarily rooted in a single culture, without significant influence or interaction from
other cultural norms or practices. The interactions and behaviors exhibited are almost exclusively aligned with
one cultural tradition, lacking a blend of cultural elements or considerations from another distinct culture."”,
"2": "The situation involves elements from two cultures, showing some level of cross-cultural interaction. While
both cultural influences are present, the interaction may largely reflect the dominance of one culture over the
other, with limited integration or blending of unique practices, norms, or etiquette from both cultures."”,
"3": "The situation reflects a rich blend of cultural interactions involving more than two distinct cultures.
It demonstrates a balanced integration of diverse cultural practices, norms, or etiquette. The interactions
and behaviors of the parties involved show a deep understanding and appreciation of multiple cultural
perspectives, leading to an enriching multicultural exchange."”

### Commonsenseness
{
"task": "evaluate the 'Commonsense-ness' of a cultural situation”,
"evaluation_criteria”: "To what extent can the situation be understood and addressed using basic commonsense
knowledge, without requiring specialized or expert reasoning?”,
"rubric”: {
"1": "The situation requires formal reasoning and specialized expertise to understand and address appropriately.
It involves complex cultural nuances or specific knowledge that goes beyond general commonsense understanding.
Responding effectively necessitates familiarity with detailed cultural protocols or insider knowledge.”,
"2": "The situation can be partially addressed using commonsense knowledge, but some elements require a deeper
understanding or contextual insights that may not be readily apparent to someone without specific cultural
awareness. While general reasoning can guide some actions, certain aspects benefit from additional cultural
knowledge or experience.”,
"3": "The situation can be appropriately addressed using basic commonsense reasoning. It involves
straightforward cultural interactions that do not demand specialized knowledge. Commonsense understanding of
general social norms and human interactions is sufficient to respond suitably and effectively in this context.”

}

it

Bis

Complexity

"task": "Evaluate the 'Complexity' of a cultural situation.”,

"evaluation_criteria”: "How intricate is the cultural situation in terms of nuances, number of cultural elements,

perspectives, social dynamics, and interactions, requiring varying depths of understanding to navigate

appropriately?”,

"rubric”: {
"1": "The situation is very simple, involving a single cultural aspect with straightforward practices and
minimal perspectives or interactions. Understanding and responding require little to no specialized knowledge
or awareness of cultural nuances.”,
"2": "The situation has minor complexity, incorporating a couple of cultural elements or perspectives with
basic interactions. There are some cultural nuances, but they are easily understood with general awareness.
Navigating the situation may require modest cultural sensitivity but is generally manageable."”,
"3": "The situation is moderately complex, involving several cultural elements, multiple perspectives, and
noticeable social dynamics. Understanding and responding appropriately require some cultural knowledge and
sensitivity to nuances. There is potential for misunderstandings without a moderate level of cultural
competence.”,
"4": "The situation is complex, featuring numerous cultural elements, diverse perspectives, intricate social
dynamics, and significant interactions. Navigating the situation effectively necessitates considerable
cultural competence, an awareness of subtle nuances, and an understanding of how different cultural norms
might conflict or interact.”,
"5": "The situation is highly complex, encompassing a multitude of deeply intertwined cultural elements,
perspectives, and interactions. It includes profound cultural nuances, ambiguous social cues, and a high
potential for misunderstandings. Expert knowledge and significant experience are required to address it

appropriately, as the situation may involve conflicting norms and requires advanced cultural navigation
skills.”

}

### Expandability
{
"task”: "Evaluate the 'Expandability' of a cultural situation”,
"evaluation_criteria”: "Assess the potential for the situation to be expanded by including additional cultural
dimensions, participants, interactions, and its adaptability to different contexts.”,
"rubric”: {
"1": "The situation is tightly defined within a single cultural framework, offering little room for the
addition of new cultural dimensions. It does not easily support additional participants or interactions,
requiring significant adaptation for expansion. It is context-specific and struggles to adapt to different
settings or applications.”,
"2": "The situation allows for the inclusion of some additional cultural dimensions without drastically
altering the core context. It can accommodate more participants or interactions with some adjustments to
existing dynamics. There is some flexibility for adaptation to similar contexts or applications, albeit with
moderate effort needed.”,
"3": "The situation is flexible and open, easily incorporating multiple new cultural dimensions or elements. It
naturally supports additional participants and interactions without losing coherence. It is broadly applicable
and adaptable across varied contexts and applications, maintaining core effectiveness and relevance."”

Figure 10: J{ T CultureBank %3 i e A2 1 740 b
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### LLM ROLE
You are a language model with advanced commonsense reasoning skills, capable of logical and analytical reasoning,
heuristic and intuitive thinking, comparative and hypothetical analysis, and contextual and specialized understanding.

### TASK DESCRIPTION

Given a multi-choice commonsense questions with the correct option, you task is to provide a "COMMONSENSE CONTEXT" to
expand on the given question and a detailed "REASONING PROCESS" that involves multiple "REASONING STEPs" to arrive at the
correct answer.

+ A "COMMONSENSE CONTEXT" to the question refers to the background knowledge or additional details that are generally
understood without requiring specialized knowledge, including factors such as time, place, social norms, cultural
influences, and other relevant details that shape the understanding of the topic.

+ Each "REASONING STEP" should be an "ATOMIC REASONING STEP” — an Indivisible Unit of reasoning that predominantly
utilizes one reasoning skill. It is a single, coherent thought process that cannot be broken down into smaller steps
without losing its meaning. The "REASONING PROCESS" must be as efficent as possible, only using the minimum number of
steps necessary, ensuring that each step is non-redundant and contributes to narrowing down the possible options by
eliminating one or more answer choices.

### STEP-BY-STEP INSTRUCTIONS
Following these Step-by-Step Instructions:
1. Question Comprehension: Read the question carefully along with all the provided answer options.
2. Adding The "COMMONSENSE CONTEXT": Expand on the original question by providing an additional "COMMONSENSE CONTEXT".
Ensure that the added context is relevant and enriches the understanding of the question.
3. Describe your Step-by-Step "REASONING PROCESS” to arrive at the correct answer. Each "ATOMIC REASONING STEP" must
following this sequence:
3.1. Choose a REASONING SKILL below to be used by the REASONING STEP:
inductive_reasoning: Drawing general conclusions from specific observations.
deductive_reasoning: Deriving specific conclusions from general premises.
abductive_reasoning: Forming hypotheses to explain observations.
analogical_reasoning: Drawing parallels between similar situations to infer conclusions.
counterfactual_reasoning: Considering alternative scenarios and outcomes that did not happen.
probabilistic_reasoning: Applying principles of probability to make inferences under uncertainty.
temporal_reasoning: Understanding sequences and durations of events.
spatial_reasoning: Visualizing and manipulating objects in space.
social_reasoning: Understanding social interactions and norms.
moral_reasoning: Deciding what is right or wrong based on ethical principles.
3.2. Apply the choosen "REASONING SKILL": provide a concise explanation of how the chosen "REASONING SKILL" is
applied to eliminate certain answer options or reinforce the correct answer option. Ensure the reasoning is clear and
cannot be further divided into smaller steps.
3.3. Eliminate Options: List the options eliminated in this step based on your reasoning.
3.4. Update Possible Options: Provide the list of remaining possible options after this step.
4. Generate your output in the JSON format with the following structure:
T json

{

B T R S S

"commonsense_context”: "context_text",
"commonsense_question”: "question_text",
"options”: {

"A": "option_answer_text_A",

3,
"correct_answer”: ["answer_option”, "answer_text"],
"reasoning_process"”: {
"reasoning_step_1": {
"reasoning_skill”: "reasoning_skill_name",
"reasoning”: "reasoning_text”,
"eliminated_options”: [list_of_eliminated_options],
"possible_options”: [list_of_remaining_options]

3,

"reasoning_step_n": {
"reasoning_skill”: "reasoning_skill_name",
"reasoning”: "reasoning_text",

"eliminated_options”: [list_of_eliminated_options],
"possible_options”: [list_of_remaining_options]

### OUTPUT REMINDER
Ensure that your output follows the JSON structure as instructed and demonstrated in the in-context example.

##H# INPUT:
{
"question”: "What is the best way to experience a live performance?”,
"options": {
"A": "watch play”,
"B": "go to theatre",
"C": "open eyes”,
"D": "check showtimes”,
"E": "buy tickets”
3,

"correct_answer”: ["B"”, "go to theatre”]

Figure 11: 3 mSCoRe-G  (3£3CHR) &5 H ML HERE A BRI TR -
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### LLM ROLE
You are a language model with advanced commonsense reasoning skills, capable of logical and analytical reasoning,
heuristic and intuitive thinking, comparative and hypothetical analysis, and contextual and specialized understanding.

### TASK DESCRIPTION

Given a multi-choice commonsense question with its options, your task is to modify and expand it to create a more
complex question by expanding its context, modifying the question, adjusting the answer options, and adding an
additional REASONING STEP. Your output should include the expanded context, the modified question, revised answer
options, the correct answer, and a detailed "REASONING PROCESS".

### STEP-BY-STEP INSTRUCTIONS
Following these Step-by-Step Instructions:
1. Question Comprehension: Carefully read the given question and the context, and its answer options.
2. Context Expansion: adding additional backgound or situaltional details to the "COMMONSENSE CONTEXT" to add depth and
reasoning requirements to the question.
3. Question Modificatioin: Utilize the "EXPANDED COMMONSENSE CONTEXT” to craft a more complex question while
maintaining its core concept and commonsense.
4. Option Adjustments:
+ Adjust the existing answer options to align with the new complex question
+ Ensure the correct answer option remains semantically similar to the original
+ Introduce an additional plausible but incorrect option to increase the complexity of the question
+ Keep all answer options as concise as the originals
5. Reasoning Refinements: Refine the original "REASONING PROCESS” to fit the new context. The additional "ATOMIC
REASONING STEP” must use one of the following "REASONING SKILLs":
inductive_reasoning: Drawing general conclusions from specific observations.
deductive_reasoning: Deriving specific conclusions from general premises.
abductive_reasoning: Forming hypotheses to explain observations.
analogical_reasoning: Drawing parallels between similar situations to infer conclusions.
counterfactual_reasoning: Considering alternative scenarios and outcomes that did not happen.
probabilistic_reasoning: Applying principles of probability to make inferences under uncertainty.
temporal_reasoning: Understanding sequences and durations of events.
spatial_reasoning: Visualizing and manipulating objects in space.
social_reasoning: Understanding social interactions and norms.
moral_reasoning: Deciding what is right or wrong based on ethical principles.
6. Format the Output using JSON format with the following structure:

+ o+ o+t + o+ o+ o+

+

json
{
"commonsense_context”: "context_text",
"commonsense_question”: "question_text"”,
"options”: {
"A": "option_answer_text_A",
},
"correct_answer”: ["answer_option”, "answer_text"],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill”: "reasoning_skill_name”,
"reasoning”: "reasoning_text",
"eliminated_options”: [list_of_eliminated_options],
"possible_options”: [list_of_remaining_options]
I8
"reasoning_step_n": {
"reasoning_skill": "reasoning_skill_name”,
"reasoning”: "reasoning_text”,
"eliminated_options”: [list_of_eliminated_options],
"possible_options”: [list_of_remaining_options]
i
}

### OUTPUT REMINDER
Ensure that your output follows the JSON structure as instructed and demonstrated in the in-context example.

### INPUT:

Figure 12: i T mSCoRe-G &2t A TRAGHE R (3K30) .
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### LLM ROLE
You are a language model with advanced commonsense reasoning skills, capable of logical and analytical reasoning,
heuristic and intuitive thinking, comparative and hypothetical analysis, and contextual and specialized understanding.

### TASK DESCRIPTION

Your task is to perform "Commonsense Implicitation,” which involves combining a given "commonsense_context” with a
"question” to generate a new, concise commonsense question that implicitly incorporates the original context. This
process aims to evaluate the commonsense reasoning abilities of LLMs by ensuring that the implicit context preserves
the original reasoning process and maintains the correctness of the answer.

### STEP-BY-STEP INSTRUCTIONS

Following these Step-by-Step Instructions:

1. Analyze the provided "commonsense_context” to understand the underlying assumptions and implicit knowledge required
for reasoning

2. Examine the "commonsense_question” and its associated "options” to identify key elements essential for answering
the question

3. Rewrite the "commonsense_question” by combining the original context and question to create a more new
"commonsense_question” with an "IMPLICITLY IMPLIED COMMONSENSE CONTEXT". Ensure that the new question remains clear
and understandable

4. Verify that the "REASONING PROCESS” remains unchanged in the transformed question, and confirm that the correct
answer remains the same as in the original

5. Ensure that all answer options are reasonable, relevant, and maintain their original intent in the context of the
rewritten question

6. Retain the structure and content of the "reasoning” section to reflect the logical steps supporting the correct
answer. The "ATOMIC REASONING STEP” must use one of the following "REASONING SKILLs":

inductive_reasoning: Drawing general conclusions from specific observations.

deductive_reasoning: Deriving specific conclusions from general premises.

abductive_reasoning: Forming hypotheses to explain observations.

analogical_reasoning: Drawing parallels between similar situations to infer conclusions.
counterfactual_reasoning: Considering alternative scenarios and outcomes that did not happen.
probabilistic_reasoning: Applying principles of probability to make inferences under uncertainty.
temporal_reasoning: Understanding sequences and durations of events.

spatial_reasoning: Visualizing and manipulating objects in space.

social_reasoning: Understanding social interactions and norms.

moral_reasoning: Deciding what is right or wrong based on ethical principles.

+

+ o+ o+ o+ + o+ o+ o+ o+

### IN-CONTEXT EXAMPLE:

#i## OUTPUT REMINDER
Ensure that your output follows the JSON structure as instructed and demonstrated in the in-context example.

##H INPUT:

Figure 13: /{7 mSCoRe-G (i) W& NP THER.
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### ORIGINAL QUESTION FROM mCSQA:

{
"question”: "What is the best way to experience a live performance?”,
"options”: {
"A": "watch play"”,
"B": "go to theatre”,
"C": "open eyes",
"D": "check showtimes”,
"E": "buy tickets"”
3,
"correct_answer”: [
g
"go to theatre”
]
}

#i## COMPEXITY LEVEL 0:
{
"commonsense_context”: "Experiencing a live performance, such as a play, concert, or other theatrical event,
typically involves attending a venue where the performance is being held. The atmosphere, acoustics, and visual
elements of a live performance are best appreciated in person, where the audience can fully engage with the
performers and the production. This is a social and cultural activity that often involves planning, such as
purchasing tickets and checking showtimes, but the core experience is being physically present at the venue.”,
"commonsense_question”: "What is the best way to experience a live performance?”,
"options”: {
"A": "watch play"”,
"B": "go to theatre”,
"C": "open eyes",
"D": "check showtimes”,
"E": "buy tickets”
},
"correct_answer”: ["B", "go to theatre”],
"reasoning_process": {
"reasoning_step_1": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "To experience a live performance, one must be physically present where the performance is
taking place. This means attending the venue, such as a theatre, where the live event is held.”,
"eliminated_options”: ["A", "C"1,
"possible_options”: ["B", "D", "E"]

3,

"reasoning_step_2": {
"reasoning_skill": "temporal_reasoning"”,
"reasoning”: "Checking showtimes and buying tickets are preparatory actions that occur before the actual
experience of the live performance. They are necessary steps but do not constitute the experience itself.”,
"eliminated_options”: ["D", "E"1,
"possible_options”: ["B"]

3

}
}

#i## COMPLEXITY LEVEL 1
{
"commonsense_context”: "Experiencing a live performance, such as a play, concert, or other theatrical event,
typically involves attending a venue where the performance is being held. The atmosphere, acoustics, and visual
elements of a live performance are best appreciated in person, where the audience can fully engage with the
performers and the production. This is a social and cultural activity that often involves planning, such as
purchasing tickets and checking showtimes, but the core experience is being physically present at the venue.
Additionally, live performances often include unique interactions between the audience and performers, such as
applause, laughter, or even participation, which enhance the overall experience.”,
"commonsense_question”: "In what way can you fully immerse yourself in the unique atmosphere and interactions of a
live performance?”,
"options”: {
"A": "watch a recording at home",
"B": "attend the theatre in person”,
"C": "read reviews online”,
"D": "check showtimes regularly”,
"E": "buy tickets in advance”,
"F": "listen to a podcast about the performance”
},
"correct_answer”: ["B", "attend the theatre in person”],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "To fully immerse oneself in the unique atmosphere and interactions of a live performance, one
must be physically present at the venue. This allows for direct engagement with the performance and the
performers.”,
"eliminated_options”: ["A", "C"1,
"possible_options”: ["B", "D", "E","F"]
3,
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"reasoning_step_2": {
"reasoning_skill": "temporal_reasoning"”,
"reasoning”: "Checking showtimes and buying tickets are preparatory actions that occur before attending the
performance. They are necessary for planning but do not provide the immersive experience itself.”,
"eliminated_options”: ["D", "E"],
"possible_options”: ["B”, "F"]

3

"reasoning_step_3": {
"reasoning_skill": "social_reasoning”,
"reasoning”: "Being present at the theatre allows for social interactions and shared experiences with other
audience members and the performers, which are integral to the live performance experience.”,
"eliminated_options”: ["F"],
"possible_options”: ["B"]

}
}

### COMPLEXITY LEVEL 2:
{
"commonsense_context”: "Experiencing a live performance, such as a play, concert, or other theatrical event,
typically involves attending a venue where the performance is being held. The atmosphere, acoustics, and visual
elements of a live performance are best appreciated in person, where the audience can fully engage with the
performers and the production. This is a social and cultural activity that often involves planning, such as
purchasing tickets and checking showtimes, but the core experience is being physically present at the venue.
Additionally, live performances often include unique interactions between the audience and performers, such as
applause, laughter, or even participation, which enhance the overall experience. Furthermore, attending a live
performance can create lasting memories and a sense of community among attendees, as they share the emotional highs
and lows of the performance together.”,
"commonsense_question”: "How can you create lasting memories and fully immerse yourself in the unique atmosphere and
interactions of a live performance, while also contributing to the communal experience?”,
"options”: {
"A": "watch a recording at home",
"B": "attend the theatre in person”,

"C": "read reviews online”,

"D": "check showtimes regularly"”,

"E": "buy tickets in advance”,

"F": "listen to a podcast about the performance”,
"G": "participate in a post-show discussion”

3,
"correct_answer”: ["B", "attend the theatre in person”],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "To create lasting memories and fully immerse oneself in the unique atmosphere and interactions
of a live performance, one must be physically present at the venue. This allows for direct engagement with
the performance and the performers.”,
"eliminated_options”: ["A", "C", "F"],
"possible_options”: ["B", "D", "E", "G"]
},
"reasoning_step_2": {
"reasoning_skill": "temporal_reasoning”,
"reasoning”: "Checking showtimes and buying tickets are preparatory actions that occur before attending the
performance. They are necessary for planning but do not provide the immersive experience itself.”,
"eliminated_options”: ["D", "E"I,
"possible_options”: ["B", "G"]
3,
"reasoning_step_3": {
"reasoning_skill": "social_reasoning",
"reasoning”: "Being present at the theatre allows for social interactions and shared experiences with other
audience members and the performers, which are integral to the live performance experience. While
participating in a post-show discussion can enhance the communal experience, it does not replace the
immersive experience of attending the performance itself.”,
"eliminated_options”: ["G"],
"possible_options”: ["B"]

}
}

### COMPEXITY LEVEL 3:

{
"commonsense_context”: "Experiencing a live performance, such as a play, concert, or other theatrical event,
typically involves attending a venue where the performance is being held. The atmosphere, acoustics, and visual
elements of a live performance are best appreciated in person, where the audience can fully engage with the
performers and the production. This is a social and cultural activity that often involves planning, such as
purchasing tickets and checking showtimes, but the core experience is being physically present at the venue.
Additionally, live performances often include unique interactions between the audience and performers, such as
applause, laughter, or even participation, which enhance the overall experience. Furthermore, attending a live
performance can create lasting memories and a sense of community among attendees, as they share the emotional highs
and lows of the performance together. In recent times, some performances have also incorporated digital elements,
allowing for a hybrid experience where audiences can engage both in-person and online, adding a new dimension to the
traditional live performance.”,
"commonsense_question”: "In the context of a modern live performance that incorporates both in-person and digital
elements, how can you create lasting memories and fully immerse yourself in the unique atmosphere and interactions,
while also contributing to the communal experience?”,
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"options”: {
"A": "watch a recording at home",
"B": "attend the theatre in person”,
"C": "read reviews online”,
"D": "check showtimes regularly"”,
"E": "buy tickets in advance”,
"F": "listen to a podcast about the performance”,
"G": "participate in a post-show discussion”,
"H": "engage with digital elements during the performance”
3,
"correct_answer”: ["B", "attend the theatre in person”],
"reasoning_process": {
"reasoning_step_1": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "To create lasting memories and fully immerse oneself in the unique atmosphere and interactions
of a live performance, one must be physically present at the venue. This allows for direct engagement with
the performance and the performers.”,
"eliminated_options”: ["A", "C", "F"],
"possible_options”: ["B", "D", "E", "G", "H"]
3,
"reasoning_step_2": {
"reasoning_skill": "temporal_reasoning"”,
"reasoning”: "Checking showtimes and buying tickets are preparatory actions that occur before attending the
performance. They are necessary for planning but do not provide the immersive experience itself.”,
"eliminated_options”: ["D", "E"],
"possible_options”: ["B", "G", "H"]
3,
"reasoning_step_3": {
"reasoning_skill”: "social_reasoning”,
"reasoning”: "Being present at the theatre allows for social interactions and shared experiences with other
audience members and the performers, which are integral to the live performance experience. While
participating in a post-show discussion can enhance the communal experience, it does not replace the
immersive experience of attending the performance itself.”,
"eliminated_options”: ["G"],
"possible_options”: ["B", "H"]
},
"reasoning_step_4": {
"reasoning_skill”: "analogical_reasoning”,
"reasoning”: "Engaging with digital elements during the performance can enhance the experience but is
analogous to supplementary activities. The core immersive experience is still best achieved by being
physically present.”,
"eliminated_options”: ["H"],
"possible_options”: ["B"]

Figure 14: —/~% H mSCoRe-G I T, HAELHM 0 5] 3 (iFE).,
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### LLM ROLE

You are a language model with advanced commonsense reasoning skills, capable of logical and
analytical reasoning, heuristic and intuitive thinking, comparative and hypothetical
analysis, and contextual and specialized understanding.

### TASK DESCRIPTION
Your task is to create a multiple-choice commonsense question based on a given cultural
situation in the following format:

to utilize commonsense reasoning to arrive at the correct answer. The goal is to test and
enhance the AI's understanding of cultural norms and behaviors in a specific setting.

"ATOMIC REASONING STEP” — an Indivisible Unit of reasoning that predominantly utilizes one
reasoning skill. It is a single, coherent thought process that cannot be broken down into
smaller steps without losing its meaning. The "REASONING PROCESS" must be as efficent as
possible, only using the minimum number of steps necessary, ensuring that each step is
non-redundant and contributes to narrowing down the possible options by eliminating one or
more answer choices.

### STEP-BY-STEP INSTRUCTIONS
Following these Step-by-Step Instructions:

actor behaviors, and other descriptions to understand the key elements of the situation.
CONTEXT" to the question refers to the background knowledge or additional details that are

place, social norms, cultural influences, and other relevant details that shape the
understanding of the topic.

to formulate a concise question. Ensure the question IMPLICITLY incorporates the original
context without explicitly stating it. Create the correct answer option based on the
"actor_behavior”

4. Provide Other Answer Options: Create 5 multiple-choice options (including the correct

be distractors that are relevant and reasonable but incorrect based on the cultural context
5. Describe your Step-by-Step "REASONING PROCESS" to arrive at the correct answer. Each
"ATOMIC REASONING STEP” must following this sequence:
5.1. Choose a "REASONING SKILL" below to be used by the "REASONING STEP"

+ inductive_reasoning: Drawing general conclusions from specific observations.

+ deductive_reasoning: Deriving specific conclusions from general premises.

+ abductive_reasoning: Forming hypotheses to explain observations.

+ analogical_reasoning: Drawing parallels between similar situations to infer

conclusions.

+ counterfactual_reasoning: Considering alternative scenarios and outcomes that did

not happen.

uncertainty.

+ temporal_reasoning: Understanding sequences and durations of events.

+ spatial_reasoning: Visualizing and manipulating objects in space.

+ social_reasoning: Understanding social interactions and norms.

+ moral_reasoning: Deciding what is right or wrong based on ethical principles.

steps.

step.

{
"cultural_topic”: "culture group - topic - scenario”,
"social_context”: "settings the behavior takes place”
"actor”: "who exhibit the behavior”,
"question”: "the commonsense question regarding the actor's behavior”
"actor_behavior”: "behavior of the actor - which are highly agreed upon (the correct answer
option)”,
"recipient”: "recipient of the action”,
"relation”: "relation between the actor and the recipient”,
"recipient_behavior"”: "behavior of the recipient”,

3}

The question should implicitly incorporate the cultural context, challenging the AI's ability

Provide the detailed "REASONING PROCESS" the arrive at the correct anwser option that involves
multiple "REASONING STEPs" to arrive at the correct answer. Each "REASONING STEP" should be an

1. Analyze the Provided Cultural Situation: Review the details of the cultural group, context,
2. Adding The "COMMONSENSE CONTEXT": Based on the context given in the input, A "COMMONSENSE

generally understood without requiring specialized knowledge, including factors such as time,

3. Create the "Commonsense Question”: Combine the cultural context and the persona's inquiry

answer from the previous step). Two of which should be plausible options. The other two should

+ probabilistic_reasoning: Applying principles of probability to make inferences under

5.2. Apply the choosen "REASONING SKILL": provide a concise explanation of how the chosen
"REASONING SKILL" is applied to eliminate certain answer options or reinforce the correct
answer option. Ensure the reasoning is clear and cannot be further divided into smaller

5.3. Eliminate Options: List the options eliminated in this step based on your reasoning.
5.4. Update Possible Options: Provide the list of remaining possible options after this
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6. Generate your output in the JSON format with the following structure:

“json
{
"commonsense_context”: "context_text”,
"commonsense_question”: "question_text",
"options”: {
"A": "option_answer_text_A",
3,
"correct_answer”: ["answer_option”, "answer_text"],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill"”: "reasoning_skill_name",
"reasoning”: "reasoning_text",
"eliminated_options”: [list_of_eliminated_options],
"possible_options”: [list_of_remaining_options]
B
"reasoning_step_n": {
"reasoning_skill”: "reasoning_skill_name”
"reasoning”: "reasoning_text",
"eliminated_options”: [list_of_eliminated_options],
"possible_options”: [list_of_remaining_options]
}
3

### OUTPUT REMINDER
Ensure that your output follows the JSON structure as instructed and demonstrated in the
in-context example.

### INPUT:

{
"cultural_topic”: "American culture - Dress Codes - Travel Advising”,
"social_context”: "In public settings within American culture, it is common for people to
dress casually, often opting for comfortable clothing such as sweatpants while still
adhering to dress codes. This relaxed approach to attire is widely regarded as the norm by
a significant portion of the sampled population. It reflects a preference for comfort and
practicality in daily dress, showcasing a relaxed and informal attitude towards clothing
choices in various public settings.”,
"actor”: "people - A business professional from a formal corporate background, planning a
first-time trip to the United States for a business conference, eager to blend in and
avoid any potential faux pas”,
"question”: "I'm gearing up for a big conference in the States and I'm a bit worried about
what to wear. I come from a formal work environment and I don't want to stand out in a
negative way. Can you give me some tips on what kind of attire would be appropriate for a
business setting over there? Should I be concerned about anything specific?”,

"actor_behavior”: "dress casually, often in comfortable clothing, with a preference for
sweatpants and following dress codes”,

"recipient”: "None",

"relation”: "None",

"recipient_behavior”: "None”

Figure 15: £5#{b R A: B m T mSCoRe-S.
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### ORIGINAL INSTANCE FROM CULTUREBANK:

{
"cultural_topic”: "Germans culture - Education and Technology - Travel Advising”,
"social_context”: "In German schools, both the educational institutions and students
actively participate in compulsory swimming education, which includes separate classes for
students with limited swimming skills. The goal of this initiative is to teach swimming
skills and promote integration, with students, including those with immigrant parents,
participating in swimming lessons. It is noteworthy that Muslim students are accommodated
by wearing burginis during these swimming classes, showcasing inclusivity and respect for
diverse cultural practices. This swimming education typically takes place in 5th or 6th
grade and lasts for 2 years, resulting in students acquiring advanced swimming skills.
While not universally embraced, a significant portion of the sampled population considers
this practice as a standard part of the educational experience in German schools.”,
"actor”: "German schools and students - A concerned parent planning a family trip to
Germany, looking for a comprehensive and inclusive educational experience for their
children”,
"question”: "I'm planning a family trip to Germany and I want my kids to make the most of
their time there. I've heard that schools there offer some unique educational
experiences. I'm particularly interested in finding activities that are both fun and
educational for my kids, especially ones that can help them learn new skills. Could you
recommend some family-friendly programs that might be a good fit for us, keeping in mind
that we have a diverse family background?”,
"actor_behavior”: "provide and attend compulsory swimming education, including separate
classes for those with limited swimming skills",
"recipient”: "German students, including those with immigrant parents”,
"relation”: "educational institution and attendees”,
"recipient_behavior”: "participate in swimming lessons, including wearing burginis for
Muslim students”

### COMPEXITY LEVEL 0:
{
"commonsense_context”: "In Germany, swimming education is an integral part of the school
curriculum, aimed at teaching essential swimming skills and promoting inclusivity. This
program is designed to accommodate students from diverse backgrounds, including those with
immigrant parents and Muslim students, who are allowed to wear burginis. The initiative is
generally well-received and considered a standard educational practice, providing students
with valuable life skills and fostering integration.”,
"commonsense_question”: "What unique educational experience in German schools could be
particularly beneficial for a diverse family visiting Germany, looking for fun and
educational activities for their children?”,
"options”: {
"A": "Participate in compulsory swimming education that includes accommodations for
diverse cultural practices.”,
"B": "Enroll in advanced mathematics classes to enhance analytical skills."”,

"C": "Join a German language immersion program to improve language proficiency.”,
"D": "Attend a local history tour to learn about German culture and heritage.”,
"E": "Take part in a cooking class to explore traditional German cuisine.”

iy
"correct_answer”: ["A", "Participate in compulsory swimming education that includes
accommodations for diverse cultural practices."],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill”: "social_reasoning”,
"reasoning”: "Understanding that the swimming education program in German schools is
designed to be inclusive and accommodate diverse cultural backgrounds, making it a
unique and suitable experience for a diverse family.”,
"eliminated_options”: ["B", "C"],
"possible_options”: ["A", "D", "E"]
3,
"reasoning_step_2": {
"reasoning_skill"”: "deductive_reasoning”,
"reasoning”: "Considering the context of the question, which emphasizes fun and
educational activities, swimming education stands out as it combines physical
activity with skill acquisition, unlike a history tour which is more passive.”,
"eliminated_options”: ["D", "E"],
"possible_options”: ["A"]
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### COMPLEXITY LEVEL 1:
{
"commonsense_context”: "In Germany, swimming education is an integral part of the school
curriculum, aimed at teaching essential swimming skills and promoting inclusivity. This
program is designed to accommodate students from diverse backgrounds, including those with
immigrant parents and Muslim students, who are allowed to wear burginis. The initiative is
generally well-received and considered a standard educational practice, providing students
with valuable life skills and fostering integration. Additionally, German schools often
collaborate with local community centers to offer these swimming lessons, ensuring that
students have access to safe and well-maintained facilities. This collaboration also allows
for the inclusion of parents in some sessions, promoting family involvement in the
educational process.”,
"commonsense_question”: "For a diverse family visiting Germany, interested in engaging in
both educational and community activities, what unique experience offered by German schools
could be particularly beneficial?”,
"options”: {
"A": "Participate in compulsory swimming education that includes accommodations for
diverse cultural practices and involves community engagement."”,
"B": "Enroll in advanced mathematics classes to enhance analytical skills."”,
"C": "Join a German language immersion program to improve language proficiency.”,
"D": "Attend a local history tour to learn about German culture and heritage.”,
"E": "Take part in a cooking class to explore traditional German cuisine.”,
"F": "Engage in a community art project to express cultural diversity."”
},
"correct_answer”: ["A", "Participate in compulsory swimming education that includes
accommodations for diverse cultural practices and involves community engagement.”],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill”: "social_reasoning”,
"reasoning”: "Understanding that the swimming education program in German schools is
designed to be inclusive and accommodate diverse cultural backgrounds, making it a
unique and suitable experience for a diverse family. The program's collaboration with
community centers further enhances its appeal by involving the family in the local
community.",
"eliminated_options”: ["B", "C"1,
"possible_options”: ["A", "D", "E", "F"]
1,
"reasoning_step_2": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "Considering the context of the question, which emphasizes educational and
community activities, swimming education stands out as it combines physical activity,
skill acquisition, and community involvement, unlike a history tour which is more
passive."”,
"eliminated_options”: ["D"],
"possible_options”: ["A", "E", "F"]
3,
"reasoning_step_3": {
"reasoning_skill”: "abductive_reasoning”,
"reasoning”: "While a cooking class and a community art project can be educational and
fun, they do not offer the same level of inclusivity, skill development, and structured
community engagement as the swimming program, which is a part of the school
curriculum.”,
"eliminated_options”: ["E", "F"],
"possible_options”: ["A"]
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### COMPLEXITY LEVEL 2:
{

"commonsense_context”: "In Germany, swimming education is an integral part of the school
curriculum, aimed at teaching essential swimming skills and promoting inclusivity. This
program is designed to accommodate students from diverse backgrounds, including those with
immigrant parents and Muslim students, who are allowed to wear burginis. The initiative is
generally well-received and considered a standard educational practice, providing students
with valuable life skills and fostering integration. Additionally, German schools often
collaborate with local community centers to offer these swimming lessons, ensuring that
students have access to safe and well-maintained facilities. This collaboration also allows
for the inclusion of parents in some sessions, promoting family involvement in the
educational process. Furthermore, these swimming programs often include cultural exchange
activities, where students and their families can share and learn about each other's
traditions, enhancing mutual understanding and respect.”,
"commonsense_question”: "For a diverse family visiting Germany, interested in engaging in
both educational and community activities, what unique experience offered by German schools
could be particularly beneficial, especially in terms of cultural exchange and
inclusivity?”,
"options”: {

"A": "Participate in compulsory swimming education that includes accommodations for

diverse cultural practices, involves community engagement, and offers cultural exchange

opportunities.”,

"B": "Enroll in advanced mathematics classes to enhance analytical skills."”,

"C": "Join a German language immersion program to improve language proficiency.”,
"D": "Attend a local history tour to learn about German culture and heritage.”,
"E": "Take part in a cooking class to explore traditional German cuisine.”,

"F": "Engage in a community art project to express cultural diversity."”,

"G": "Participate in a multicultural festival organized by the school.”
3,
"correct_answer”: ["A", "Participate in compulsory swimming education that includes
accommodations for diverse cultural practices, involves community engagement, and offers
cultural exchange opportunities.”],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill"”: "social_reasoning”,
"reasoning”: "Understanding that the swimming education program in German schools is
designed to be inclusive and accommodate diverse cultural backgrounds, making it a
unique and suitable experience for a diverse family. The program's collaboration with
community centers further enhances its appeal by involving the family in the local
community.”,
"eliminated_options”: ["B", "C"1,
"possible_options”: ["A", "D", "E", "F", "G"]
3,
"reasoning_step_2": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "Considering the context of the question, which emphasizes educational and
community activities, swimming education stands out as it combines physical activity,
skill acquisition, and community involvement, unlike a history tour which is more
passive."”,
"eliminated_options”: ["D"],
"possible_options”: ["A", "E", "F", "G"]
3
"reasoning_step_3": {
"reasoning_skill”: "abductive_reasoning”,
"reasoning”: "While a cooking class and a community art project can be educational and
fun, they do not offer the same level of inclusivity, skill development, and structured
community engagement as the swimming program, which is a part of the school
curriculum.”,
"eliminated_options”: ["E", "F"1,
"possible_options”: ["A", "G"]
},
"reasoning_step_4": {
"reasoning_skill”: "analogical_reasoning"”,
"reasoning”: "Comparing the swimming program with the multicultural festival, the
swimming program offers a more structured and ongoing opportunity for cultural exchange
and skill development, whereas the festival is a one-time event."”,
"eliminated_options”: ["G"],
"possible_options”: ["A"]
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### COMPLEXITY LEVEL 3:
{

"commonsense_context”: "In Germany, swimming education is an integral part of the school
curriculum, aimed at teaching essential swimming skills and promoting inclusivity. This
program is designed to accommodate students from diverse backgrounds, including those with
immigrant parents and Muslim students, who are allowed to wear burginis. The initiative is
generally well-received and considered a standard educational practice, providing students
with valuable life skills and fostering integration. Additionally, German schools often
collaborate with local community centers to offer these swimming lessons, ensuring that
students have access to safe and well-maintained facilities. This collaboration also allows
for the inclusion of parents in some sessions, promoting family involvement in the
educational process. Furthermore, these swimming programs often include cultural exchange
activities, where students and their families can share and learn about each other's
traditions, enhancing mutual understanding and respect. The program also emphasizes water
safety, which is a crucial skill for everyone, and includes sessions on the importance of
respecting different cultural practices in shared spaces.”,
"commonsense_question”: "For a diverse family visiting Germany, interested in engaging in
both educational and community activities, what unique experience offered by German schools
could be particularly beneficial, especially in terms of cultural exchange, inclusivity,
and learning essential life skills like water safety?”,
"options": {

"A": "Participate in compulsory swimming education that includes accommodations for

diverse cultural practices, involves community engagement, and offers cultural exchange

opportunities.”,

"B": "Enroll in advanced mathematics classes to enhance analytical skills."”,

"C": "Join a German language immersion program to improve language proficiency.”,

"D": "Attend a local history tour to learn about German culture and heritage.”,

"E": "Take part in a cooking class to explore traditional German cuisine.”,

"F": "Engage in a community art project to express cultural diversity.”,

"G": "Participate in a multicultural festival organized by the school."”,

"H": "Join a water safety workshop that includes cultural sensitivity training.”

o
"correct_answer”: ["A", "Participate in compulsory swimming education that includes
accommodations for diverse cultural practices, involves community engagement, and offers
cultural exchange opportunities.”],
"reasoning_process”: {
"reasoning_step_1": {
"reasoning_skill"”: "social_reasoning”,
"reasoning”: "Understanding that the swimming education program in German schools is
designed to be inclusive and accommodate diverse cultural backgrounds, making it a
unique and suitable experience for a diverse family. The program's collaboration with
community centers further enhances its appeal by involving the family in the local
community.”,
"eliminated_options”: ["B", "C"],
"possible_options”: ["A", "D", "E", "F", "G", "H"]

Ip

"reasoning_step_2": {
"reasoning_skill”: "deductive_reasoning”,
"reasoning”: "Considering the context of the question, which emphasizes educational and
community activities, swimming education stands out as it combines physical activity,
skill acquisition, and community involvement, unlike a history tour which is more
passive.”,
"eliminated_options”: ["D"],
"possible_options”: ["A", "E", "F", "G", "H"]

3,

"reasoning_step_3": {
"reasoning_skill”: "abductive_reasoning”,
"reasoning”: "While a cooking class and a community art project can be educational and
fun, they do not offer the same level of inclusivity, skill development, and structured
community engagement as the swimming program, which is a part of the school
curriculum.”,
"eliminated_options”: ["E", "F"],
"possible_options”: ["A", "G", "H"]

3,
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"reasoning_step_4": {
"reasoning_skill”: "analogical_reasoning”,
"reasoning”: "Comparing the swimming program with the multicultural festival, the
swimming program offers a more structured and ongoing opportunity for cultural exchange
and skill development, whereas the festival is a one-time event.”,
"eliminated_options”: ["G"],
"possible_options”: ["A", "H"]

3,

"reasoning_step_5": {
"reasoning_skill"”: "probabilistic_reasoning”,
"reasoning”: "While a water safety workshop with cultural sensitivity training is
beneficial, the swimming program is more comprehensive, offering ongoing lessons that
include water safety as part of a broader curriculum.”,
"eliminated_options”: ["H"],
"possible_options”: ["A"]

Figure 16: 3 Ff mSCoRe-S ff)—/Ml 1, i TRAEHFH 0 2] 3 (Kif).
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