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Problem Statement: 
● Reasoning enhancement in VLMs require high quality CoT dataset, 

obtained via labor-intensive human annotations or costly proprietary 
models. Self training algorithms presents a promising alternative for 
the same.

● Current self-training algorithms overlook the perception component 
of multimodal reasoning. Further, the popular augmentation strategy 
“positive rationalisation” causes shortcut learning.

Contributions:: 
● We propose a novel self-training framework “See-Think-Learn” 

(STL) for VLMs that enforces explicit visual grounding before 
reasoning via a structured rationale prompt. 

● The model iteratively generates and learns from its own structured 
rationales, jointly improving perception and reasoning.

● We introduce negative rationales that explain incorrect answer 
choices, enhancing discriminative ability and robustness.

Motivation
Structured Rationale Prompt:
The prompt has three components:
● Caption, which gives a detailed description of the image based on 

the question;
● Reasoning, which involves a detailed thought process grounded in 

visual details; and 
● Conclusion, which gives the final answer based on reasoning.

See-Think-Learn (STL) Self-Training Framework:

● We start with a multiple choice VQA dataset. An open-source VLM  is 
prompted with the Structured Rationale Prompt to generate CoT 
rationale for each sample in the dataset.

● If the conclusion of the generated  rationale matches with the 
ground truth answer, we generate Positive Rationale and Negative 
Rationale for the sample and include them in the Rationale Trainset.

● Base VLM is finetuned on the generated Rationale Trainset.
● The fine-tuned model is subsequently used to regenerate rationales 

for the dataset, enabling an iterative self-improvement process.
● Through structured rationale supervision and iterative refinement, the 

model progressively enhances both its perceptual grounding and 
reasoning capabilities.

Method Quantitative Results
Negative Rationalisation:
● To induce human strategy of reflective learning, we introduce 

negative rationales.
● The core idea is that correct prediction means that the model has a 

good understanding of the image and the question.
● For samples where the model predicts the correct answer, we prompt 

it to explain why each alternative option is incorrect.
● Training with these counterfactual explanations improves the model’s 

ability to discriminate the correct answer from distractors.

Method

 Figure illustrating how STL addresses the limitations of existing self-training frameworks.

         Figure illustrating the architecture of the proposed See-Think-Learn (STL) framework.

STaR vs. STL

              Figure illustrating how negative rationalisation prevents shortcut learning.

                Performance on M3CoT Domain Splits (LLaVA): STL outperforms baselines.

           Ablation Study. Neg: Negative Rationalization, Cap: Structured Rationale Prompt

                                Subjective Analysis: STL rationales are preferred over STaR.
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