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Figure 2: Examples of results with different prompt configurations. Text in blue highlights differences in the prompts.

All figures shown here are from Winoground (Thrush et al., 2022)
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Question: What is the direction of this push?

Options:
(A) Toward the stick.
(B) Away from the stick.

Answer: The answer is (B).
The direction of a push is away
from the object that is pushing

The girl pushes the pinata away
from the stick.

push, relatedto, away)
push, antonymof, pul)
pull, relatedto, toward) :

Fig. 1. Comparison between different multimodal prompting strategies. The unique components in each prompting strategy’s

corresponding response are highlighted in varied colors. Note that GPT-4V is used in this example.
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Figure 2: The overall architecture and the retrieval mechanism of the bi-modality retrieval module.

fext

embedding library

retrieve

(

retrieve

Question: Birds e
warmblonded Wam-
ded

Rs Birds, mammals, fish,
repiles, and amphibians arc groups of
animals

Answer:

ScienceQA-based
Knowledge library

RMR

; g } Question: Which ocean
| ishighighied?

Rationale; Oceans e huge bol

alt wate. The word has five oceans. All
of the ocemns are comnccted,

world ocean. Thisisthe Atlntic Ocsan

Answer Theanswer i the Athnic Ocean.

Demonstration Pool

Question 1

Test Question
‘Which property dothese two.
objects have in commont

(A)trnsparent (B) frzy (C) yellow

ede

k-

Demos Construction
Demo 1
Whihproery do s e cict e
(anwllenllm fuzzy (C)yellow
CoT- Anolyect s

Therefore, The answer is B

!

Question2

Module

What typeof rock is soria?
() igneous () metamorphic (C) sedimentary

[ crosmodat Retriever |

e

T —
OEED DEED Ny ——
e g

which poles are closest to

each other. The north pole of

T S—

aticnalo one magnet s closest to the (LD
Question: Wil these magnets attract or repel Generation Inference.
each other?
Context: Two magrets are placed as shown. S0, these magnets wil atiract
Hint Mognetsa atract pul ogethr. Magnets each other

that repel push ap:

Options: | (A) aliract ®)repel

Figure 4: Overview of our Multimodal-CoT framework. Multimodal-CoT consists of two stages: (i) rationale
generation and (i) answer inference. Both stages share the same model structure but differ in the input and
output. In the first stage, we feed the model with language and vision inputs to generate rationales. In the
second stage, we append the original language input with the rationale generated from the first stage. Then,
we feed the updated language input with the original vision input to the model to infer the answer.
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Question: Which type of force from the baby's hand
opens the cabinet door?

(A)pull  (B) push

Limitations of existing MCoT methods:

1. limited multi-rationale semantic modeling Optionsg:\/l_\\/?
2. Insufficient Ioglcal robustness Phase I: Rationale generation Phase II: Answer generation

R-1: The baby applies effort to the cabinet door, Rationale: -+ baby’s Rationale: «++-+- The
ope . . . . causing it to swing open. | he force dir hand directs a force inward.  direction of this force is
3- VUInerablllty to mlSIGadlng Inte rp retatlons . ldentitymg it as a ‘,Ml“, The force 1n this direction away from the baby‘s hand.

This force is a push. @

R-2: The cabinet door is opened by the baby's hand @ls classified as a pull.\

, creating a pulling action.

4. Insufficient alignment of human cognition.

- Revealing and [ 5
R-3: The act of opening the door occurs because the Correcting Rgeasoning f
baby’s hand directs a force inward. The force in this Traps Lo

direction is classified as a pull.
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i i 1 1mi 1 e o oo 7| Output: The answer is (A). Output: The answer is (A).
- - he infant's hand exerts pressure on ¢ cabinet " "
Multi-rationale INtegrated Discriminative (MIND) R-N: Th infan’ hand oxerts pressure on the e A USE e Oulput The anhvar s
ted inw. he baby _this +/J Rationale is correct! Rationale is incorrect! The
R constitutes a pulling force. || <o baby’s hand directs a _correct is as follows: «++++*
“Understand — Reth]nk —> Correct” force inward. The force in @Thc door swings open
@) Understand problem-solvin this direction is classified  Toward the child, which is
{ derstanap g asapull. typical of a pulling force.

Unlike traditional single rationale supervision, our MIND reasoning framework incorporates diverse positive
rationales to model the diversity of human reasoning, while simultaneously leveraging challenging negative
rationales to reveal potential reasoning pitfalls.
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Dataset Construction Paradigm
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[ Original Rationale: The baby's hand applies a force to the cabinet door. This
force causes the door to open. The direction of this force is toward the baby's

and. This force is a pull.

L. v

Positive Rationale-1: The baby's hand exerts a force on the cabinet door,
resulting in its opening. The direction of the force is toward the baby's hand,
indicating a pulling action.

Positive Rationale-2: When the baby places their hand on the cabinet door )
and applies a force, the door opens. The force is directed toward the baby's
hand, which is a pull.

Negative Rationale-1: The baby's hand applies a force to the cabinet door. |
This force causes the door to open. The direction of this force is away from the
baby's hand. This force is a push.

.
-

A

L A

[ Negative Rationale-2: The baby's hand applies a force to the cabinet door.
This force causes the door to open. The direction of this force is opposite to the

baby's hand. This force is a push.

N J

We propose a Multi-rationale INtegrated Discriminative (MIND) reasoning framework, which is designed to endow
MLLMs with human-like cognitive abilities of “Understand - Rethink - Correct”, and achieves a paradigm evolution
from passive imitation-based reasoning to active discriminative reasoning.
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______________________________________________________________________________________________________________________________________________________________________________

| Rationale-pos-1_| ( (f)riginal Rati}(l)ngle: The baby' % llllalgld applies %fl(l)ycef: to the cabine(ic c%loolr). "ghis )
Question ; N Split . e orce causes the door to open. The direction of this force is toward the baby's
Qwen3-235B-A22 %gtsl%ﬁi% Cli ;n » | il os | L and. This force is a pull. )
Options DeepSeek-R1-Qwen-8B  , 4 b—mr—e— — 7 1 ctcccc :
2 P Q 5 | Rationale-pos-n | [ Positive Rationale-1: The baby's hand exerts a force on the cabinet door,
3 Ve R : DY 'S . : ,
Answer <S resulting in its opening. The direction of the force is toward the baby's hand,
L indicating a pulling action. )
Rationale > - : : 2
Caoti D Positive Rationale-2: When the bab¥ places their hand on the cabinet door
aption @ —— and applies a force, the door opens. The force is directed toward the baby's
DeepSeek-V3 KO\ I Rationale-neg-1 | hand, which is a pull.
RICPGRCS DeepSeck-R1 Rationale- | _ Split I Rationale-neg-2 | ; i ' :
nee-batch 1 £ Negative Rationale-1: The baby's hand applies a force to the cabinet door.
Prompt-Neg £ Clean = .euees This force causes the door to open. The direction of this force is away from the
l Rationale-neg-n | L baby's hand. This force is a push. )
[ Negative Rationale-2: The baby's hand applies a force to the cabinet door. |
This force causes the door to open. The direction of this force is opposite to the
. . L baby's hand. This force is a push.
Field: Science Field: Science, Commonsense, Math Field: Commonsense -

Positive Prompts: “{7ask-related information}”\n You are an intelligent agent with both perception and reasoning abilities. Based on the given context,
please make random content adjustments to “{Solution}” within a range of 10% to 50% while ensuring that the semantics remain unchanged. Please
output {Repeat number} different solutions. Each output format is “Adjusted Solution:”. Use*“\n\n~~~ \n\n” to separate them. The output must be in the
required format.

Negative Prompts: “{Task-related information}”\n You are an intelligent agent with both perception and reasoning abilities. “{Solution}” is the
explanation for the above problem. Based on the given context, please make minor edits to “{Solution}” to reverse its meaning and ensure the correct
answer cannot be logically derived, while keeping most of the original words and structure intact. Please output {Repeat number} different solutions.

E ScienceQA —» ScienceQA-RAD M3*CoT —» M3CoT-RAD A-OKVQA — A-OKVQA-RAD
+ Each output format is “Negative Solution:”. Use*“‘\n\n~~~ \n\n” to separate them. The output must be in the required format.
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1 and. S Torce 1s a pull. ) |
| o Active Logic Discriminati dC ti [ Positive Rationale-1: The baby's hand exetts a force on the cabinet door, | + _ + — _ — |
E ctive Logic Discrimination and Correction K resulting in its opening. ?111131 g;rﬁeggznpﬁ{ﬁgz t;l(’crtl‘cg ris toward the baby's hand, J S hard — BOttom- k ( { Si } ) 3 S hard — Top- ]{j ( { S’i } ) :
! 7‘1 ( iti i -2: When the baby pl heir hand on the cabinet d :
5 = R D At |[FRERERE TR ) N 5
: Mode ~ o e By s e et | Linca = ReLU(Sy40q + 71 = Syara) :
H Multi-Rationale-Pos L baby's hand. This force is a push. ) '
. IR/ Al IR (" Negative Rationale-2: The baby's hand applies a force to the cabinet door. | '
1 et o This %orce causes the door to open. The direction of this force is opposite to the 1
: L baby's hand. This force is a push. :
. P2CL-I: Multi-rationale positive learning P2CL-I: learn the shared causal and logical chains expressed in |
: L= Lpos + 0 Lonea different linguistic forms, avoid overfitting to a single standard :
: N rationale. |
E Lpos = _ER+ Zlogp(Rt = Rt ‘ Ia Q7 07 C) i
; P2CL-II: Active | ; discriminati 4 . P2CL-1l: guide the model in identifying and correcting erroneous
: -1lI: Active logic discrimination and correction . . . . . . !
: g reasoning, forming a self-reflective and logic repairing reasoning
i Lpar=-Eg,,, > logp([A Rf]=[A,R{]| Q) mechanism. |
1 t 1
L e e e |
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Table 1. Main results (%) on the ScienceQA dataset. Learning = Learning and training methods. Size = backbone model size. NAT = Table 3. Main results (%) on the M®CoT dataset. “Random” and “Human” performance are the average accuracy by three attempts. Red
natural science, SOC = social science, LAN = language science, TXT = text context, IMG = image context, NO = no context, G1-6 = denotes the best result, and blue denotes the second best result.
grades 1-6, G7-12 = grades 7-12. Red denotes the best result, and blue denotes the second best result. 3 Science Commonsense Mathematics
Model Leamning | Size | NAT | SOC | LAN | TXT | IMG | NO | GI6 | GI-12 | Awg ool iz Tang | Namml | Social | Pliysical | Social | Temporal | Alsebrd | Geomety | Theary | °°0
Random = g 4028 | 46.13 | 2925 | 4745 | 40.08 | 33.66 | 39.35 | 40.67 | 39.83 Random B 32.70 3062 | 2671 3297 | 2222 20.33 3571 27.50 23.81 28.56
Human = = 90.23 84.97 87.48 89.60 87.50 88.10 91.59 82.42 88.40 Human - 97.83 92.62 94.31 96.28 9241 88.71 87.23 88.75 85.71 91.61
MCAN [71] Fine-tune | 95M 56.08 46.23 58.09 59.43 51.17 55.40 51.65 59.72 54.54 Tool-Usage Methods
Top-Down [2] Fine-tune 70M 59.50 54.33 61.82 62.90 54.88 59.79 5727 62.16 59.02 HuggingGPT [47] 175B 17.57 2093 10.33 8.70 14.75 9.76 11.35 2250 9.52 14.60
BANI[20] Finestane | [L12M | ‘6088 | 4697 | 76664 | 6261 | 260 | (6391 | 3083 | 6394 | 2937 VisualChatGPT [60] >175B | 30.00 | 3628 | 7.78 | 4348 | 2992 | 3333 21.99 2125 2857 | 2592
?]FL*TF[Q 1(;] R as et e e o e [T gz;g iy 1dealGPT [70] - 3173 | 3163 | 2623 | 5652 | 5000 | 2683 | 2057 | 3000 | 3810 | 32.19
1 4 ne-tune X g it % - y B 5 5
\};?‘Ch{gggr[i? ?ne—tune 191011\;\[4 g;;g 2(;?2 2??3 gg?? 23?3 g;gi 2222 g;gg 2}33 Chameleon [35] - 43.87 26.05 ZS‘ZM-ShS?A;ithOdSW.?JO 48.78 17.73 26.25 23.81 34.29
1sual y4 ne-tune 4 A " . . * " & o
GPT-35 [3,[4] ] Few-shot | 175B | 7464 | 69.74 | 7600 | 7444 | 6728 | 77.42 | 7680 | 68.89 | 73.97 Kosmos-2 [43] . 10.43 2861 | 2118 | 33.33 17.77 28.46 2143 21.25 14.29 23.17
GPT-3.5 w/ coT [59] Few-shot | 175B | 7544 | 70.87 | 78.09 | 7468 | 67.43 | 79.93 | 7823 | 69.68 | 75.17 InstructBLIP [8] 13B 3839 1 3052 | 2627 | 7667 | 70.66 | 35.77 30.00 22.50 1905 | 3594
ChatGPT w/ coT [1] Few-shot | 175B | 78.82 | 7098 | 83.18 | 7737 | 6792 | 86.13 | 80.72 | 7403 | 78.31 LLava-V1.5[31] 13B 3697 | 2746 | 2022 | 5222 | 2355 27.64 22.86 45.00 4.76 27.05
GPT-4 w/ coT [1] Few-shot - 8548 | 7244 | 9027 | 8265 | 7149 | 92.89 | 86.66 | 79.04 | 83.99 CogVLM [56] 17B 52.61 3742 | 2691 55.56 | 54.13 29.27 29.29 32.50 23.81 37.19
Chameleon (ChatGPT) [35] | Few-shot - 81.62 | 70.64 | 84.00 | 79.77 | 70.80 | 86.62 | 81.86 | 7653 | 79.93 Gemini [52] = 73.93 41.25 31.21 56.67 71.49 62.60 30.71 27.50 28.57 45.17
Chameleon (GPT-4) [35] | Few-shot - 89.83 | 74.13 | 89.82 | 8827 | 77.64 | 92.13 | 88.03 | 83.72 | 86.54 GPT4V [1] S 80.09 54.66 | 43.95 87.78 67.77 82.11 42.14 43.75 42.86 56.95
Gemini+RMR [50, 52] Few-shot - 9179 | 9426 | 89.64 | 9140 | 89.69 | 91.01 | 92.84 | 89.78 | 91.75 Finetuning Methods
LLaMA-Adapter [73] Fine-une | 6B | 8437 | 8830 | 8436 | 83.72 | 8032 | 8690 | 85.83 | 8405 | 85.19 LLaMA-Adaper [73] 7B 62.56 7229 | 3021 7692 | 59.67 72.36 30.71 38.75 38.10 54.89
LLaVA [31] Fine-tune | 13B | 9036 | 9595 | 88.00 | 89.49 | 88.00 | 90.66 | 90.93 | 90.90 | 90.92 LLaVA-V1.5 [31] 13B 68.72 7241 | 4086 | 8352 | 64.61 69.11 35.71 45.00 38.10 59.50
LaVIN [36] Fine-tune 7B 89.25 94.94 85.24 88.51 87.46 88.08 90.16 88.07 89.41 CogVLM [56] 17B 65.88 77.52 29.09 81.32 65.43 75.61 3571 46.25 47.62 58.25
UnifiedQApqse [19] Fine-tune | 223M | 68.16 69.18 7491 63.78 61.38 77.84 72.98 65.00 70.12 MC-CoTpgse [49] 223M 53.55 63.98 43.56 61.54 69.55 29.27 42.86 33.75 28.57 53.51
UnifiedQAp,sc W/ coT [34] | Fine-tune | 223M | 71.00 | 76.04 | 7891 66.42 66.53 81.81 77.06 | 68.82 | 74.11 MC-CoTyge [49] 738M 42.65 67.43 50.56 58.24 60.49 56.10 57.86 62.50 14.29 57.69
DDCoTyqsc [76] Fmegune | 223M | 88172 | 8GR || SO | 87.59 | 8334 | 18808 | 8858 | 8510 | 8734 Multimodal-CoTyase [74] | 223M | 4171 | 4649 | 3990 | 5934 | 6091 | 27.64 1857 35.00 2857 | 4485
DPMM-CoTpqsc [13] Fine-tune | 306M | 9272 | 87.85 | 89.91 | 9272 | 9048 | 91.29 | 9145 | 90.11 | 90.97
Multimodal-T-S¢iQpqsc [55] | Fine-tune | 223M | 9152 | 9145 | 9245 | 9194 | 9033 | 9226 | 92.11 | 91.10 | 91.75 NG h:dprlove?em 2 'M 32'33 ) 16'6? 1 34'41 IR B 4ﬂ 4'28 ? L7 08 (1'72 IT 26'12; f ‘;'76 T 12‘53 T
Multimodal-CoTy,. [/4] | Fine-tune | 223M | 8406 | 9235 | 82.18 | 8275 | 8275 | 8474 | 8579 | 8444 | 8531 ultimodal-Coliar,. 741 | 1738 550 | 5019 | 43.56 | 63.7 62.6 33.33 0.1 L2y 857 HE,
MIND;,5. (Ours) Fine-tune | 223M | 93.07 | 96.74 | 87.09 | 9242 92.76 89.27 | 9291 | 9117 | 92.29 MIND,,;;4. (Our) 738M 79.62 66.41 48.57 81.11 69.42 5122 50.71 61.25 47.62 61.56
Tame et ) 7 0011 | 4391 | 4911 | 9671 | 10011 4539 | 7129 | 6731 | 6981 Improvement = 34124 | 16224 | 5014 | 17374 | 4814 | 17894 | 10004 | 0001 | 19054 | 12.83 ¢

ScienceQA dataset M3CoT dataset

Table 2. Results (%) on the Multiple-Choice task of A-OKVQA
dataset. Red marks the best result, and blue the second best.

Model Learning | Acc. Model Learning | Acc.
CoT [59] Few-shot | 48.1 Pythia [17] | Fine-tune | 49.0 H _ H
o Lol oot et | Vi (1 | Fine e | Compared to Multimodal-CoT, our MIND improves accuracy by
ClipCap [41] Few-shot | 56.9 | LXMERT [51] | Fine-tune | 51.4 o/ _ 0,
IPVR (OPT-66B) [5] | Few-shot | 48.6 | KRISP [38] | Fine-tune | 51.9 6.98% - 20.0% under the same parameters'
IPVR (GPT-3) [5] | Few-shot | 58.7 | GPV-2[18] | Fine-tune | 60.3
Multimodal-CoTyqse | Fine-tune | 50.6 MINDy e Fine-tune | 70.6

A-OKVQA dataset
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1
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1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
: MC-CoTpase [49] Fine-tune | 223M | 91.87 84.59 93.00 | 9228 88.30 92.75 90.64 90.64 | 90.64 MIND,,... (Our) 223M 72.04 63.09 4331 82.22 65.29 4.72 4929 61.25 BEEE 57.38
| ase . 4 : . : s e . : 5
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Table S1. Break-Down ablation experiments on ScienceQA, A-
OKVQA, and M3CoT datasets. “Imp.”: Improvement.

ScienceQA | A-OKVQA M3CoT
Schemes P2CL | MCA Acc. | Imp. | Acc. | Imp. | Acc. | Imp.
Baseline X X 19029 - 65.85 - 52.67 -
MINDqse Ww/o P2CL | X v 190.36|0.07 1} | 68.03 | 2.18 1} | 55.69 | 3.02 9
MINDygse Wo MCA | X 92.15|1.861|70.13|4.28 {4 |56.34|3.67 |
MINDy, s (Ours) 4 v 19229 2.00 1} |70.57 | 4.72 1} | 57.38 | 4.71 9

Table 5. Performance analysis of generating rationales using dif-
ferent large models on the ScienceQA dataset.

Large Models Acc. Large Models Acc.
Baseline 90.29 | DeepseekR1-Qwen8B [12] | 91.49
Qwen3-235B-22A [65] | 91.61 Deepseek-R1 [12] 90.73
DeepseekV3 [29] 90.87 Final Mix 92.29

)

z
8
g
3
8
<
p3
S
S

Table 6. Performance analysis of different numbers of rationales
on the ScienceQA dataset. “x /N’ denotes /NV-fold expansion.

Rationales Acc. Rationales Acc.
Original (21K) 90.29 x100 (2.1M) | 91.58 (1.29 )
x10 (210K) 91.42 (1.13 ) | x500 (10.5M) | 91.91 (1.62 1)
x50 (1.05M) 91.56 (1.27 1) | %1000 (21M) | 92.29 (2.00 1)

Table 7. Performance analysis of visual feature extraction methods
on the ScienceQA dataset. VFE: Visual feature extraction

VFEE Models Acc. VFE Models Acc.
SAM-Base [22] 90.80 SAM-Huge [22] 91.25
DINOv2-Large [42] | 91.06 DINOv2-Giant [42] 91.51
CLIP-B16 [44] 91.51 CLIP-L14-336 [44] 91.98
BLIP-Large [25] 91.49 | BLIP2-flan-t5-xxL [26] | 92.29

)
S
5

Accuracy (%
8

—— Training epochs = 20
Training epochs = 50
—— Training epochs = 100
—— Training epochs = 200
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______________________________________________________________________________________________________________________________________________________________________________

1. removing the P2CL-I alone leads to a 0.66% drop.

Table 8. Performance comparison of MIND with different settings
on the ScienceQA dataset. The left and right arrows indicate the
injection operations at the input and supervision of P2CL-II, re-

2. removing the P2CL-Il stage alone resulted in a
significant performance decrease of 1.93%.

spectively. Pos: Positive rationales. Neg: Negative Rationales. 3. When the model outputs only an answer, providing a
Schemes Acc. Schemes Acc. positive rationale input is more effective than a
MIND w/o P2CL-I 91.63 MIND w/o P2CL-II 90.36 negative one.
Pos — N/A 91.20 Pos — Pos 91.20
Neg — N/A 90.64 Neg — Pos 91.72 4. Injecting a negative rationale input while supervising
Pos— N/A or Neg — N/A | 91.37 | Pos — Pos or Neg — N/A | 91.39 with a positive one yields notable gains. Compared to
Pos— N/A or Neg — Pos | 91.96 | Pos — Pos or Neg — Pos | 92.29 ”Neg 9 N/A”’ ”Neg 9 POS” directly improves 1.08%
(from 90.64% to 91.72%); compared to“Pos - N/A or
“Understand — Rethink — Correct” Neg - N/A”, “Pos—> N/A or Neg = Pos directly

improves 0.59% (from 91.37 to 91.96).
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Table 9. Evaluation on input perturbation task across multiple datasets (100 test samples per dataset).

______________________________________________________________________________________________________________________________________________________________________________

Original Plausible Irrelevant Incomplete Selective Logical

R AR Tl Erro;gJ Type | but Wrong Distractor Reasoﬂing Evidence | Misbinding
SiBeHEDA Multimodal-CoT e 84.0% 34.0% 43.0% 47.0% 66.0% 35.0% 41.0%
MINDy,, s 91.0% 90.0% 91.0% 88.0% 93.0% 89.0% 91.0%
A-OKVOA Multimodal-CoT s 52.0% 16.0% 19.0% 16.0% 37.0% 4.0% 19.0%
MIND,, 68.0% 67.0% 68.0% 67.0% 67.0% 65.0% 69.0%
M3CoT Multimodal-CoTp, s 42.0% 25.0% 34.0% 14.0% 46.0% 8.0% 13.0%
MIND; s 55.0% 59.0% 55.0% 59.0% 60.0 % 56.0% 60.0%

Table 10. Compatibility and generalization assessment of MIND. The left and right arrows denote training and testing.

Setting M2CoT (Train set)—>M?3CoT (Test set) M?3CoT (Train set)->ScienceQA (Test set)
Models Qwen2.5-VL-7B | Qwen3-VL-8B | Qwen3.5-9B | Qwen2.5-VL-7B | Qwen3-VL-8B | Qwen3.5-9B
Origin (No SFT) 60.96 (+24.89) | 65.83 (+22.31) | 70.02 (+18.63) | 82.74 (+6.32) | 90.57 (+1.18) | 90.71 (+1.39)
Baseline (MIND w/o MCA, P2CL) | 77.31 (+8.54) | 77.74 (+10.40) | 7597 (+12.68) | 83.80 (+5.26) | 88.16 (+3.59) | 85.00 (+7.10)
MIND (Final) 85.85 88.14 88.65 89.06 91.75 92.10

Table 11. Rationale quality assessment on multiple datasets. Total score: 10. The scores are “ScienceQA / A-OKVQA / M?CoT”.

Metric Overall Correctness Relevance Coherence Solving Process
Multimodal-CoTy s 8.12/6.85/3.63 7.49/5.49/2.22 8.64 /8.03 /4.69 8.35/7.88/4.12 8.00/6.00/3.47
MINDy,s. (P2CL-I) 8.40/7.47/5.34 8.01/6.48/3.94 8.73/8.30/6.40 8.55/7.99/5.85 8.32/7.09/5.18
MIND;,, . (P2CL-1I) 8.53/7.94/5.54 8.08/6.71/3.84 8.88/8.98/6.81 8.71/8.60/ 6.17 8.44/7.46/5.34
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Question: Will these magnets attract or repel each other?

A. attract | I B. repel |

True Answer: The answer is (B).

Options: ScienceQA #843

Gold Rationale: Will these magnets attract or repel? To find out, look at which poles are closest to each other. The north pole of one
magnet is closest to the north pole of the other magnet. Poles that are the same repel. So, these magnets will repel each other.

'\>l

Multimodal-CoT |

are different attract. So, these magnets will attract each other.

Answer: The answer is (A).

)=

Rationale: Will these magnets attract or repel? To find out, look
at which poles are closest to each other. The south pole of one
magnet is closest to the south pole of the other magnet. Poles that

— =
| MIND |

Rationale: To decide if the magnets attract or repel, check the
poles closest to each other. The north pole of one magnet is near
the north pole of the other. Like poles repel, so these magnets will
repel.

Answer: The answer is (B). BECAUSE: The input Rationale is
correct! To decide if the magnets attract or repel, check the poles
closest to each other. The north pole of one magnet is near the
north pole of the other. Like poles repel, so these magnets will
repel.

True Answer: The answer is (C).

a. The people are mostly about the same age. they are sitting in desks. The men look like students.

. . J
e 2\
Problem: They are likely having pizza at what kind of event?
Options:
| A. family | | B. gaming |
| C. academic | I D. social | A-OKVQA #7111

,‘)'

Multimodal-CoT |

up and eating pizza. They are all dressed up and eating pizza.

Answer: The answer is (D).

=

Rationale: The people are all dressed up and eating pizza. they
are probably having a social pizza party. The people are dressed

,§|

Rationale: The group is eating pizza in an office setting. The
pizza is a common sight at social events, but the context suggests
a more casual, family-oriented gathering.

Answer: The answer is (C). BECAUSE: The input Rationale is
incorrect! The correct one is as follows: The group is eating pizza
in an office. Pizza is a staple at academic gatherings. They are in
an office.

MIND |

Question: Do you know the depth of the point farthest west? 7987
Options: M:CoT #11139 se12
A47km | [B68km | [C.24km | [D.53km

asn g

Gold Rationale: H

Step 1: To start, pinpoint the directional marker on the map. The directional marker indicates the

cardinal directions (North) and shows the orientation of the map.

Step 2: Identify the westernmost point. The western extremity is represented by A.
Step 3: Once you've located the westernmost point, seek out the contour lines that intersect with it
or pass nearby. Map contour lines connect points with matching depths, demonstrating variations

in height.
Step 4: Ascertain the Depth.

3406

2211

1135

0,000

- Identify the contour line that intersects or is nearest to the westernmost point.
- Read the corresponding color, and compare it with the color in the legend.
- We can roughly gauge that the depth stands at approximately 6.8 kilometers.

Step 5: Therefore, choice "(B) 6.8 km" is the answer.
True Answer: The answer is (B).

3

| Multimodal-CoT |

Rationale:
Step 1: First, locate the directional marker on the map. This
marker signifies the cardinal directions (North) and indicates the
map's orientation.
Step 2: Find the point farthest to the west. We can find that C the
westernmost point.
Step 3: Once you've located the westernmost point, seek out the
contour lines that intersect with it or pass nearby. Contour lines
are lines on the map that connect points of equal depth. They
represent changes in depth.
Step 4: Establishing the Depth.

- Locate the contour line that intersects or is nearest to the
westernmost point.

- Analyze the associated color and match it with the legend.

- We can make an approximate estimate that the depth is around
6.8 kilometers.
Step 5: Hence, choice \"(B) 6.8 km\" is the answer.

Answer: The answer is (D).

=

,§|

Rationale:
Step 1: Start by locating the directional marker on the map. This
marker shows the cardinal directions (North) and sets the map's
orientation.
Step 2: Determine the westernmost point. Point A is the furthest
west.
Step 3: After identifying the westernmost point, examine the
contour lines that pass through or near it. These lines connect
points of equal depth and show depth variations.
Step 4: Estimating the Depth.

- Find the contour line closest to or intersecting the westernmost
point.

- Compare the color to the legend.

- The depth is roughly 6.8 km.
Step 5: Hence, the correct choice is \"(B) 6.8 km.\"

Answer: The answer is (B). BECAUSE: The input Rationale is
correct!
Step 1: Start by locating the directional marker on the map. This
marker shows the cardinal directions (North) and sets the map's
orientation.
Step 2: Determine the westernmost point. Point A is the furthest
west.
Step 3: After identifying the westernmost point, examine the
contour lines that pass through or near it. These lines connect
points of equal depth and show depth variations.
Step 4: Estimating the Depth.

- Find the contour line closest to or intersecting the westernmost
point.

- Compare the color to the legend.

- The depth is roughly 6.8 km.
Step 5: Hence, the correct choice is \"(B) 6.8 km.\"

MIND |

)
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4 A Question: What kind of cake is in the bottom row?
Question: Complete the text to describe the diagram. Solute particles moved in both directions across the permeable membrane. But more .
solute particles moved across the membrane (). When there was an equal concentration on both sides, the particles reached equilibrium. Options:
Obptions: | A. red velvet | | B. cherry |
ptions: A #13736 e ~ A-OKVQA #17623
A. to the left than to the right | |B. to the right than to the left . | C. lemon meringue I | D. apple |
° °
Gold Rationale: Look at the diagram again. It shows you how the solution changed during the process of Gold Rationale: This kind of cake is known for its texture and color, giving it its name. The cake is red.
diffusion. Before the solute particles reached equilibrium, there were 4 solute particles on the left side of | The coloring of this cake will give it away upon seeing it. it is usually topped with a cream cheese icing.
the membrane and 2 solute particles on the right side of the membrane. When the solute particles reached .
equilibrium, there were 3 solute particles on each side of the membrane. There was 1 more solute particle : True Answer: The answer is (A).
on the right side of the membrane than before. So, for the solute particles to reach equilibrium, more ° *
solute particles must have moved across the membrane to the right than to the left. ° A k@ ) } 3—)
d ( . . A B
True Answer: The answer is (B). | Phase I: Rationale generation | |Phase II: Answer generatlonl
,\@ 3:) Rationale: The cake in the bottom row is a cherry. Tts spherical Answer: The answer is (A). BECAUSE: The input Rationale is

incorrect! The correct one is as follows: The bottom row’s cake is
red velvet. Its petite size and reddish hue are unmistakable.

I mihnsolJRssionaltpeneration shape and reddish color are clear indicators.

Answer: The answer is (B). BECAUSE: The input Rationale is

Rationale: The diagram demonstrates diffusion. Initially, the left incorrect! The correct one is as follows: The diagram illustrates ; J
side had 4 particles. and the right side had 2. At equilibrium, both peorreet 4 - R - e diagr .
sides had 4 particles. The right side’s gain of 1 particle indicates dlﬁ"usmp.. In}lmﬂ_\g 4 par l.ldc.\ were on lhc_lcll zm.d 2.«m.lhc right.
:mre movement to {l;e right than to the Teft At equilibrium, both sides had 3 particles, indicating more - ~
. articles moved to the right. . . . . .
L parte € ) Question: What kind of place is this most likely to be?
- N Options:
| A. A motorcycle gang meetup spot I
Options: B. A shopping mall
P SchenceOA #1392 | pping | MECoT #9153
A. green algae | |B. water mold | |C. golden algae Q | C. A park I
| D. A restaurant l e
Gold Rationale: Decomposers help break down dead organisms into simpler matter, such as nutrients. These nutrients can then help — -
plants and other organisms grow. In a food web, there is an arrow pointing from another organism to a decomposer. There are no arrows Gold Rationale: The motorcycles lined up on the street together suggest that this place is a gathering spot for a motorcycle gang. There
pointing from a decomposer to another organism. The water mold does not have arrows pointing from it to other organisms. So, the are many people here. The booths lined up in the background suggest that there are food stalls. Many green trees in the background

water mold is a decomposer. The bacteria do not have arrows pointing from them to other organisms. So, the bacteria are decomposers.
The green algae has arrows pointing from it. So, the green algae is not a decomposer. The golden algae has an arrow pointing from it. So,
the golden algae is not a decomposer.

suggest that this place icould be a park. Based on the inferences, it is most likely that this is a park (C) rather than a motorcycle gang

meetup spot, a shopping mall, or a restaurant.
> \

Answer: The answer is (C). BECAUSE: The input Rationale is

True Answer: The answer is (C).

3 z | Phase I: Rationale generation | ) ,J—£> 3

Answer: The answer is (B). BECAUSE: The input Rationale is

True Answer: The answer is (B).

3

| Phase I: Rationale generation |Phase 1I: Answer generati011| | Phase II: Answer genel'ation|

Rationale: Decomposers break down dead organisms into simpler Rationale: The motorcycles parked in a row on the pavement,

incorrect! The correct one is as follows: Decomposers break down i ! i : art! : .
nutrients, supporting plants and other organisms. In food webs, dead organisms into simpler nutrients, supporting plants and other indicating a motorcycle-centric setting, and the green stalls mconcm'l The kC(ZiH'eCt onc 1s ?S follows: Thdc prcscnccbf_’f
: . : P . OV . - O oy . .
arrows point to decomposers, not from them. Green algae has organisms. In food webs, arrows point to decomposers, but not positioned nearby suggest a food-serving area. The gathered motorcycles parked in a row on the pavement in lca‘tes a public
arrows pointing to it, so it’s not a decomposer. Water mold has from them. Green algae has outgoing arrows, so it’s not a crowd indicates a social gathering, typical of a motorcycle gang area, and the green stalls positioned nearby suggest a food-serving

area. The crowd gathered indicates a social gathering, typical of a
motorcycle gang meetup spot. The greenery indicates a green
space, often used for public events. Therefore. the correct answer
is C) A park.

L

arrows pointing to it, so it’s not a decomposer. Golden algae has
arrows pointing to it, so it’s not a decomposer.

decomposer. Water mold has no outgoing arrows, so it’s a
decomposer. Golden algae has outgoing arrows, so it’s not a
decomposer. Water mold has no outgoing arrows, so it’s a
decomposer.

meetup spot. The greenery indicates a green space, which is often
used for public events. Therefore, the correct answer is A) A
motorcycle gang meetup spot.
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1 Question: Which of the following organisms is the decomposer in this food web?
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