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. Method | __________ Mehd Quantitative Results

Problem Statement: Structured Rationale Prompt: Negative Rationalisation: Method B Ty ——
e Reasoning enhancement in VLMSs require high quality CoT dataset, The prompt has three components: e To induce human strategy of reflective learning, we introduce
obtained via labor-intensive human annotations or costly proprietary e Caption, which gives a detailed description of the image based on negative rationales. Zero-Shot Methods
TL‘Odels- Self training algorithms presents a promising alternative for the question; e The core idea is that correct prediction means that the model has a Direct VQA 57.58 45.02
the same. ) L . ] . . .
o . . e Reasoning, which involves a detailed thought process grounded in good understanding of the image and the question. CoT =4 04 35 £ 4
e Current self-training algorithms overlook the perception component visual details: and e For samples where the model predicts the correct answer, we prompt
of multimodal reasoning. Further, the popular augmentation strate : . . . | i ; on is i Structured Rationale Prompt 53.40 40.28
“nositive rationalicati 9. h pt P ‘) J 9y e Conclusion, which gives the final answer based on reasoning. it o explain why each alternative option is incorrect. 2
positive rationalisation: causes shortcut iearning. e Training with these counterfactual explanations improves the model's Direct SFT
See-Think-Learn (STL) Self-Training Framework: ability to discriminate the correct answer from distractors. S — D s
&6 g .
Rationale: The bench is located in a / \ - N
STaR | courtyard. . Reasoning Caption: — STaR vs. STL Self-Training Methods
Generated Choice: (d) “ =2 Generation ,_ Reasoning: [INIGIGING el WO
. " |An open-source(zz7 ' ""// Conclusion: (a). Here's the context that ties everything together: Thorny ', .. , / Structured Rationale Prompt (Positive) \ ST&R 6498 4882
. . : VLM devils are lizards that live in the deserts of Australia. Theis B : ﬁ‘ tanim o ndlexmart Chuenian -
R3V ::‘a:o::lller.t;':;wooden il e < Question? ) ,§ # Correct j: Incorrect adapted to be camouflaged in a sandy desert. Figure: W ?éi :(n%l:tie[lﬁzihoic:%?JZ:t?::,?/zﬁ?ttgskﬁ:igzgIcfcfttfeegor?e‘:ﬂ:oicrengg:ead'oor?th:ha R3V 6264 4597
. M thorny devil. v image. Your response should strictly follow the format with three specific sections:
* Answer '/ Answer > CAPTION, REASONING and CONCLUSION. Response:
Generated Choice: (d Positive Rationale Prompt: 7 . - S | - Ours 67.19 99.92
| SEeeRRRERRE—— ( )_ ______ \ / 'l g / { ....... S Y‘j? i#:g:ngngeE‘r;v;gi :ed;ig‘taig r<]:i.<]ascr|pt|on of the image, particularly emphasizing
Caption: The image shows a wooden 1 *2 4 % e Performance on M3CoT Domain Splits (LLaVA): STL outperforms baselines.
bench located in a g arden settin g. The 1 c ,/’. v e = s W A A ###CONCLUSION:[Provide the correct choice based on the reasoning.]
i a : ; i g y U Al @ Correct @ Incorrect < Question: Which animal is also adapted to be camouflaged in a sandy desert?
bench ISdSIc;UbateC: |nta dirt area, and it is \ . V Choice (a) Choices (b) (c) (d) Rl bxgk Select the correct answer from the following choices: Method Commonsense Language Science
surrounae Y plants. \ (B) Figure B (a) Figure A (b) Figure B
. e : Negative Rationale Prompt: Question: Response: W /O (Cap+Neg 59.56 46.44
Queation: STL Rationale: The bench is located in a garden \Ratlonale Tralnsei_/ Which animal is also adapted to be camquflaged_ in a sandy desert? Caption: The image shows a lizard and a polar bear. The lizard is camouflaged in the / ( )
iti : : Select the correct answer from the following choices: sand, while the polar bear is not. W /O Neg 64.62 48.34
Wh is the | ti f (Ours) : i : : : Positive Rationale [Image, Question, : gk | sl | N
ere Is the location o settlng, which is typlcally found in pUb|IC @ (a) Figure A (b) Figure B Reasoning: The lizard is adapted to be camouflaged in a sandy desert, as it is able to
the bench? Select the . (Caption, Reasoning, Answer)] blend in with the sandy environment. The polar bear, on the other hand, is not OU.I‘S (W / (Cap—l—Neg)) 67.19 55.92
Correqt answ.er from the parkS or baCkyaI'dS. The dll't area and the Negative Rationale [Image, Question’ Q—////////////] Caption' _ - adapted to be camouﬂaged inasandy desert, as it is not a natural habitat for it.
zgl;%vgggyg?g ICES: presence of plants SuggeSt thatitisin a Incorrect Choice, (Caption, Explanation)] Explana;ion: [ 1 /You are an image based question-answe:‘i:r%Tes;:rT (pif\llggan image along with a multiple choi(;a\ fonclsanila) Negative Rationalization ] . ] o .
b) Beach garden, and the bench is likely meant for ¥_=_/ Sf'ff;'é’s”t!i‘:slfiﬁﬁetﬁ Seelfﬂrfhé ::é{sg;rx?: ::;Z? v(\:ir;hﬂ']'?hlg:zfgoiéPtr}?(‘e"ggr?egfglsevs etrhic;ught T e e i o e o Ablation Study. Neg: Negative Rationalization, Cap: Structured Rationale Prompt
c) Public park people to sit and enjoy the surroundings Fiqure illustrating the architecture of the . (correct choice). ' multiple choice question and an answer, your task is to t_explain why_the answeris
. proposed See-Think-Learn (STL) framework. gy | eyt i : .
(d) Courtyard J J ( ) Question: Which animal is also adapted to be camouflaged in a sandy desert? ‘gfg'?lgﬁu;ngsg)?gii:l:?:gI\IS.trE?(talélpfg:Z::thefo et o speclscions — Preferred Rationale Counts across Domains
AT LATEIRC) Generated Choice: (c) e We start with a multiple choice VQA dataset. An open-source VLM is e el T e T 120 { mem SToR 114
. a) Figure igure '
H H . ###EXPLANATION:[Provide a detailed explanation for why the answer is wrong.] '.5 _— STL 107
prompted with the Structured Rationale Prompt to generate CoT Response: SR e °
. . . .. . . s . . . The im how lar bear, a lizard, and a sandy desert. The polar bear is adapted to b uestion: Which animal is also adapted to be camouflaged in a sandy desert? >
Figure illustrating how STL addresses the limitations of existing self-training frameworks. rationale for each sample iNn the dataset. gigﬁggs?eig %ESLZ ﬁgz?zr::‘vsimw(ﬁt:l)e o lzar iis:dgpte(ei obo cZamozf;gin[?n ;Osa?]dy T the:;"owing e g y ;il
e |[f the conclusion of th ner rationale matches with th | tva Ratlonalizat e Figure A () Figure 3
Co n’[l‘ibutiOnSII the conclusion of the gene ated at -o° ae -a tches th the . You are an image based question-anZvov::it;;eeZaetr?g?/l;aat\:,ilr:wage along with a The correct choice is (a). HCIL_)
o o “ . ” ground trUth answer; WE generate POSItlve Ratlonale and Negatlve muItipIe choicg question, your task is to selectthecorrelctchoice based on the imagg. Explain why this answer is wrong: (b) o
e We propose a novel self-training framework “See-Think-Learn Rationale for the sample and include them in the Rationale Trainset. e e e e Response p
101 1 1 - PR - ion: The im ws a lizan r bear, and a san rt. The lizard i o
(STL) for VLMs that enforces exp|ICIt visual groundlng before e Base VLM is finetuned on the generated Rationale Trainset. gulest::::wmchtammal |sfa|so;dafpt|<|ed tlo be:a.mouflaged in a sandy desert? S:nﬁtoﬂﬂagzz in?I?:s?nodysdzéez,(\ir:/i?ilgi:?e Eg;;zegr"’}ss‘;ogydeset Thgilizarmis E
° . ° . . elect the correct answer rrom tne 1ollowing choices: B bl aheweris 2 all g lzardi 4 .
reasoning via a structured rationale prompt. e The fine-tuned model is subsequently used to regenerate rationales i ACORRELT W e e 5
; i ' : . . . e i , making it ifficult to spot. The polar bear, on the other hand, o
e The model iteratively generates and learns from its own structured for the dataset, enabling an iterative self-improvement process. bt i et el lressalipindoiicuelial N %
i 1Al H H H H . o ) . _ ) ) : : Fis ananim out in the environment, making it easy to spot. Therefore, the answer (b) is incorrect.
ratIOﬂa|eS, JOlntly ImprOVIng perceptlon and reasonlng. ° Through Structured ratIOﬂa|e SuperVISlon aﬂd |terat|ve I’eﬂﬂemeﬂt, the W)ecamouﬂaged|nasandydesert.Therefore,thecorrectanswerls(a). / \ / 2
e We introduce negative rationales that explain incorrect answer model progressively enhances both its perceptual grounding and \ STaR STL (Ours) j Commonsense Natural Science  Language Science  Social Science
choices, enhancing discriminative ability and robustness. reasoning capabilities Figure illustrating how negative rationalisation prevents shortcut learning. Subjective Analysis: STL rationales are preferred over STaR.
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