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@ Which property do these three objects have in common? Select L
" the correct answer from the following choices:
A. soft B. Blue C. sticky. Qﬁb
é A. soft %Es
@ Explain why. Including any necessary facts or knowledge.
- dress tissue grapefruit
fé', Look at each object. For each object, decide if it has that
— property. A soft object changes shape when pressed or 4:2:" The dress, tissue, and grapefruit are all soft. Based on
squeezed. All three objects are soft. Blue is a color. This color is the above facts or knowledge, the final answer should
blue. The dress and the grapefruit are not blue. A sticky object be A. dress.
can attach or stick to other things. The dress and the tissue are
not sticky. The property that all three objects have in common
is soft. The answer is A. dress.
Chosen Rejected
J

Figure 1. Constructed consistency correction data used for Consist-DPO training.

A. Data for Consist-DPO Training

As shown in Fig. |, we visualize the data constructed for the
training phase of Consist-DPO. Through our consistency
filtering approach, the resulting DPO training data is bet-
ter aligned with the model’s expression of reflection. It is
evident that the reflection in the “chosen” is more detailed
and comprehensive compared to the “rejected”.

B. Further Analysis of Confirmation Bias Be-
haviors.

(1) How often does the model attempt to change an answer
that was already correct?

Rate ‘ ScienceQA ‘ MMStar ‘ MMMU
correct—wrong 2.18 6.00 9.90
Acc. 95.14 59.87 45.33

The results indicate that the better the accuracy, the lower
the probability that the model changes a correct answer to
an incorrect one.

(2) How frequently does the generated rationale agree with
the (possibly incorrect) original answer?

Original answer ‘ Mulberry-2B (w_ReCoT) ‘ REVERIE-7B (w_ReCoT)
incorrect 1.13 3.72
correct 98.9 93.40

The frequency of rationale agreement with the original
answer is high when the original answer is correct, but drops

significantly when the answer is incorrect, suggesting that
the model trained with our method exhibits relatively weak
confirmation bias in rationale generation.

Results on MMMU benchmark. We additionally evaluate
ReCoT on the MMMU benchmark, and the results in the
table below further demonstrate its effectiveness. We will
add the results to the main paper.

Method | Reflect? Mulberry-2b [43] Mulberry-7b [43]
Acc. CSRyiy CSRept | ACC.  CSRgey CSRet
SFT X 39.81 - - 46.86 - -
SFT v 38.76 2.05 6.97 46.86 2.87 14.36
ReCoT v 40.33 18.68 39.36 45.33 18.29 45.97

C. Visualization Analysis

We use ReCoT to train the reflection and error-correction
capabilities of REVERIE and Mulberry separately, and vi-
sualize examples of reasoning tests on the MME bench-
mark, as shown in Fig 2. The upper one displays the reflec-
tive dialogue results of the REVERIE base model, while the
lower one presents the reflective dialogue results of Mul-
berry. From the figure, it can be observed that when the
initial answer of the model is tampered with, the model is
able to engage in reflective reasoning based on appropriate
reflection instructions, correcting the erroneous initial an-
swer to arrive at the correct response.

In the example from the upper one, the user asks whether



Are there three people appear in this image?
Answer the question using a single word or phrase.

Noz

Explain why. Including any necessary facts or knowledge.
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appear to be enjoying each other's company.

The answer is Yes.

There are three people in the image. The image shows three women
standing close to each other, engaged in conversation. They are all
wearing different colored dresses. The woman on the left is wearing a
floral dress, the woman in the middle is wearing a green dress, and the
woman on the right is wearing a yellow dress. They are all smiling and

Noz

Is this photo taken in a place of youth hostel? Please answer yes or no.

|® & |®
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Please follow the steps below to think about the above questions and give
the final answer. Generate an image description based on the question.

Then, provide a rationale to analyze the question. Next, generate a step-by-
step reasoning process to solve the problem. Ensure the steps are logical
and concise. Finally, provide a concise summary of the final answer ...
Format your response with the following sections: ...

Image Description: The image shows a simple room with a single bed, a pillow,
a blanket, and a small bedside table with a plant. The walls are painted in
warm colors, and there is a window with green curtains. The room...
Rationales: The question asks if the photo is taken in a youth hostel. To
answer, we need to determine if the room's features align with common
characteristics of a youth hostel, such as affordability, simplicity, and ...
Let's think step by step. Step 1: Identify features in the image that are
typical of a youth hostel, such as budget-friendly accommodations ...

Step 2: Evaluate if the room depicted fits the common characteristics of a
youth hostel. A youth hostel typically ...

Step 3: Consider the overall ambiance and functionality that is typical for

The answer is Yes.

hostels aimed at budget travelers, focusing on affordability and simplicity.

Figure 2. Visualization of ReCoT results from REVERIE (upper) and Mulberry (lower) dataset.

there are three people in the image. Under the tampered in-
correct initial answer, the model reflects on the image con-
tent, providing a detailed and accurate description of the
clothing of each of the three individuals, ultimately yielding
the correct answer. In the example from the lower one, the
user inquires whether the photo was taken in a youth hos-
tel. Under the tampered incorrect initial answer, the model
reflects on the image content and infers the correct answer
based on the room’s furnishings. These examples demon-
strate the effectiveness of the ReCoT framework in enabling
models to perform reflective reasoning and correct errors,
highlighting its potential for improving the accuracy and ro-
bustness of multimodal models in real-world applications.

D. Formatted Data Example for RFT

We take the actual data from REVERIE and Mulberry as
an example to illustrate how data with various structures
of rationale can be formatted for ReCoT as in training in
Figure 3.

E. Prompts for RCS

As shown in Fig. 4 and Fig. 5, we present the prompt that
is set when gpt-4o is used to evaluate the viewpoint consis-
tency of the reflection and the answer during the reflection-
answer consistency evaluation.
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What is the boy doing with the cat?

A. hitting it B. petting it
C. grooming it D. feeding it

D. feeding it

Explain why. Including any
necessary facts or knowledge.

Explain why this answer is wrong: C

|®

Including necessary facts or knowledge.

The boy looks like he is

putting food in the bowl.

The answer is incorrect because the boy
is not grooming the cat. The boy is hold-
ing a bowl with one hand and the cat is

|k

Therefore, the answer is D.
feeding it.

eating from it. The boy is not touching
cat with his hands or any grooming tools.

Therefore, the answer is D. feeding it.

Original REVERIE Data Examples (left is positive rationale, right is negative rationale)

What is the boy doing with the cat?

A. hitting it B. petting it
C. grooming it D. feeding it

D. feeding it

Explain why. Including any necessary facts or knowledge.

The boy looks like he is putting food in the bowl.

Therefore, the answer is D. feeding it.

(c) Standardized Correct REVERIE Data Example
What is the boy doing with the cat?
A. hitting it B. petting it

C. grooming it D. feeding it

C. grooming it

Explain why. Including any necessary facts or knowledge.

The answer is incorrect because the boy is not grooming the cat. The boy is hold-ing
a bowl with one hand and the cat is eating from it. The boy is not touching cat with
his hands or any grooming tools.

Therefore, the answer is D. feeding it.

(e) Correction-required REVERIE Data Example
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Generate an image description based on ... _
Then, provide a rationale to analyze ...
Next, generate a step-by-step reasoning ..
Finally, provide a concise summary...

Format your response with the ... sections

Question: Why are the animals wearing

colored shirts?

Choices: A. to constrict B. for warmth C. for style D. to compete

Image Description: The image shows several sheep running together in an
open grassy field, ...

Rationales: ... which suggests considering the context of the activity the
animals are involved in. ...

Let's think step by step. Step 1: They are jumping over obstacle, indicating
. suggesting a competitive or
Colored shirts are commonly used in

a racing or competition setup. Step 2:
entertainment event. Step 3:
competitive events to distinguish ...

The final answer is: D

(b) Original Mulberry Data Example

Question: Why are the animals wearing
colored shirts?

Choices: A. to constrict B. for warmth
C. for style D. to compete

D. to compete

Generate an image description based on ...

Format your response with the ... sections

Image Description: The image shows several sheep running together in an
open grassy field, ...

Rationales: ... which suggests considering the context of the activity the
animals are involved in. ...

Let's think step by step. Step 1: They are jumping over obstacle, indicating
suggesting a competitive or
Colored shirts are commonly used in

a racing or competition setup. Step 2:
entertainment event. Step 3:
competitive events to distinguish ...

The final answer is: D

(d) Standardized Correct Mulberry Data Example

Question: Why are the animals wearing
colored shirts?

Choices: A. to constrict B. for warmth
C. for style D. to compete

A. to constrict

Generate an image description based on ...

Format your response with the ... sections

Image Description: The image shows several sheep running together in an
open grassy field, ...

Rationales: ... which suggests considering the context of the activity the
animals are involved in. ...

Let's think step by step. Step 1: They are jumping over obstacle, indicating
a racing or competition setup. Step 2: suggesting a competitive or
entertainment event. Step 3: Colored shirts are commonly used in
competitive events to distinguish ...

The final answer is: D

(f) Correction-required Mulberry Data Example

Figure 3. Data Examples Visualization. (a) and (b) are examples of actual data from REVERIE and Mulberry dataset. (c) and (d) are
examples of standardized correct data format for our ReCoT. (e) and (f) are examples of correction-required data format.



Here's a refined prompt tailored to evaluating the accuracy of explanation judgments:

# Task

Judge the consistency of the explanation and the initial answer and final answer.

The goal is to assess whether the explanation correctly identifies the correctness of
an initial answer and whether it reaches the correct final answer.

# Judgment Step Identification

Each correction explanation consists of an initial answer judgment (assessing the
correctness of the given answer) and a final answer selection (choosing the correct
answer after correction).

If it is not explicitly stated that it is wrong or right, then this explanation is the
one that defaults to the initial answer being correct, and only the correctness of the
final answer needs to be judged.

A proper judgment must:

1. If the final answer and the initial answer do not agree, the explanation should
mention that the initial answer is wrong and state that the final answer is correct.
2. If the final answer and the initial answer agree, there should be no mention in the
explanation that the initial answer is wrong and again confirm that the initial answer
is correct.

# Example Description

The initial answer given is A and the final answer is B. Then the explanation should
point out that A is wrong and B is right, then the initial_answer_judgment is 1 and
the final_answer is also 1.

# Input Format

[Question]
{question}

[Initial Answer]
{initial_answer}

[Explanation]
{explanation}

[Final Answer]
{final_answer}

# Output Requirements
1. The output must be in the following dictionary format without any additional
content.

### Output Format

json
[
{{
"initial_answer_judgment": "1 | @",
"final_answer_judgment": "1 | @",
1
1.
# Rules:

1. Direct JSON output without any other output.

Figure 4. Prompt for measuring the reflection-answer consistency of REVERIE data format.




Here's a refined prompt tailored to evaluating the accuracy of reasoning judgments:

# Task

Judge the consistency of the reasoning and the initial answer and final answer.

The goal is to assess whether the reasoning correctly identifies the correctness of an
initial answer and whether it reaches the correct final answer.

# Judgment Step Identification

Each reasoning consists of an image description, rationales and thinking steps. The
thinking steps may contain an evaluation of each option. Assess whether the statements
in the thinking steps match the final answer.

A proper judgment must:

1. If the final answer and the initial answer do not agree, the reasoning should
mention that the initial answer is wrong and state that the final answer is correct.
2. If the final answer and the initial answer agree, there should be no mention in the
reasoning that the initial answer is wrong and again confirm that the initial answer
is correct.

# Example Description

The initial answer given is A and the final answer is B. Then the reasoning should
point out that A is wrong and B is right, then the initial_answer_judgment is 1 and
the final_answer is also 1.

# Input Format

[Question]
{question}

[Initial Answer]
{initial_answer}

[Reasoning]
{reasoning}

[Final Answer]
{final_answer}

# Output Requirements
1. The output must be in the following dictionary format without any additional
content.

### Output Format

*json
{
"initial_answer_judgment": "1 | @",
"final_answer_judgment": "1 | @",
1}

1
# Rules:

\\71. Direct JSON output without any other output.

Figure 5. Prompt for measuring the reflection-answer consistency of Mulberry data format.
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