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Abstract

Although large language models (LLMs) have become transformative, they still1

make mistakes and can explore unproductive reasoning paths. Self-correction is2

an important capability for a trustworthy LLM. While LLMs can identify error in3

user input, they exhibit a systematic ’Self-Correction Blind Spot’ - failing to cor-4

rect identical error in their own outputs. To systematically study this phenomenon,5

we introduce Self-Correction Bench, a systematic framework to measure this6

phenomenon through controlled error injection at three complexity levels. Testing7

14 open-source non-reasoning models, we find an average 64.5% blind spot rate.8

Remarkably, simply appending “Wait” reduces blind spots by 89.3%, suggesting9

that the capability exists but requires activation. Our work highlights a critical lim-10

itation in current LLMs and offers potential avenues for improving their reliability11

and trustworthiness.12

1 Introduction13

Large Language Models (LLMs) have rapidly advanced natural language processing, achieving14

state-of-the-art results on a diverse range of tasks [OpenAI et al., 2024, Anthropic, 2024, Gem-15

ini Team, 2025, Yang et al., 2025, Meta, 2025, DeepSeek-AI et al., 2025a]. However, despite their16

impressive capabilities, LLMs are known to exhibit unpredictable failures and generate inaccurate17

information [Huang et al., 2025, Bang et al., 2023, Shi et al., 2023, Nezhurina et al., 2025].18

Observing LLM self-correction behavior in natural settings is challenging due to their inherent ac-19

curacy; the rarity of naturally occurring errors makes systematic evaluation difficult. We therefore20

ask 1) Do LLMs exhibit a systematic failure to self-correct when their own output contains an error?21

2) If so, can a simple prompt intervention recover this capability without retraining?22

To answer these questions, we construct Self-Correction Bench by systematically injecting error23

into the LLM reasoning traces. This allows us to create controlled environments for testing self-24

correction and reliably quantifying performance using dedicated benchmarks.25

2 Background and related Works26

Recent work has shown that intrinsic self-correction improves performance by prompting the same27

LLM to generate feedback on their own responses [Kim et al., 2023, Shinn et al., 2023, Madaan28

et al., 2023, Kamoi et al., 2024] in multi-step prompting. Lanham et al. [2023] injects mistakes into29

reasoning chains to evaluate the faithfulness of chain-of-thought reasoning, but not self-correction.30

Simple test-time scaling [Muennighoff et al., 2025] demonstrates that appending “Wait” can improve31

reasoning significantly. We provide a behavior explanation for why it works by conducting an32

intervention experiment on unfinetuned models. Koo et al. [2024], Echterhoff et al. [2024], Jones and33
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Steinhardt [2022] show that LLMs exhibit different cognitive biases given their training in human34

data. We study how the bias blind spot [Pronin et al., 2002] affects self-correction.35

Our work contributes a systematic methodology for testing self-correction and demonstrates that36

test-time interventions can activate self-correction mechanism that otherwise was inactive.37

3 Methodology38

3.1 Self-Correction Blind Spot39

Pronin et al. [2002] introduces bias blind spot, which is the tendency of individuals to recognize bias40

while not recognizing their own. Inspired by the study, we further differentiate error comes from41

either external or internal.42

Let e denote an error injected into a response fragment. We compare the probability that a model43

M produces a correct final answer given an internal error (in its own output, rm) versus an external44

error (in the user prompt, ru).45

Self-Correction Blind Spot is defined as:46

Self-Correction Blind Spot =

{
1− PM (rcorrect|rm,e)

PM (rcorrect|ru,e) if PM (rcorrect|ru, e) > 0

0 if PM (rcorrect|ru, e) = 0
(1)

If the Blind Spot equals 1, it means that an LLM can self-correct the external error but not the47

internal error. By design, the Self-Correction Blind Spot isolates confounding factors, including48

internal model knowledge.49

3.2 Self-Correction Bench50

We introduce three datasets for measuring Self-Correction blind spot in LLMs across varying com-51

plexities. To understand self-correction failures, we must first ask: can models self-correct the52

simplest possible error? If not, a more complex error correction is unlikely.53

We begin with artificially simple errors (Self-correct Like I am 5, SCLI5) to isolate the self-54

correction mechanism from confounding factors such as knowledge limitations or complexity of55

reasoning. GSM8K-SC introduces controlled errors in multi-step reasoning tasks, while PRM800K-56

SC provides realistic erroneous completions from actual LLM outputs. This progressive evaluation57

allows us to systematically map where self-correction breaks down while controlling for reasoning58

complexity and error realism. Our benchmark can be summarized in Table 1. See construction59

details in Appendix A.60

For each dataset, we systematically inject an identical error into both model response (rm)61

and user prompt (ru), allowing us to empirically estimate both PM (rcorrect|rm, econtrolled) and62

PM (rcorrect|ru, econtrolled) under identical error conditions.63

We are aware that the Self-Correction Bench introduces various distribution mismatch for various64

models because controlled error injection may not perfectly mirror naturally occurring error pat-65

terns. However, this methodology enables systematic isolation of self-correction capabilities from66

confounding factors.67

Table 1: Dataset comparison

Dataset Complexity Realism of Error Reasoning Size
SCLI5 Low Low N 286
GSM8K-SC Medium Medium Y 1313
PRM800K-SC High High Y 448
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4 Results68

We test a wide range of open-source state-of-the-art models with a temperature of 0.0 and fixed69

token budget of 1024. We also report the result under different settings in Appendix B, which does70

not change our conclusion. We do not include close-source model because only open-source models71

support fine-grained control of injecting a prefix into the model response, limiting generalizability72

to closed-source LLMs. We use the DeepInfra completion API.73

We use ‘gemini-2.5-flash-preview-05-20’ to compare LLMs’ completion against the ground-truth74

answer. Due to the objectivity of the task and the provision of ground truth in the prompt, we do not75

believe there is significant bias.76

We report the Blind Spot and its standard error for each model. The standard error is estimated using77

the formula σM = σ√
N

, where N is the population size and σ is the population standard deviation.78

4.1 Non-reasoning models79

We observe statistically significant Self-Correction Blind Spot for most models across datasets -80

LLMs fail to self-correct error when injected in model completion (internal error); while they are81

able to do so when the error is in the user prompt (external error) in Figure 1. The Blind Spot, on82

average, 64.5%, exists across models of different model sizes.83

In Figure 3, we also observe a moderate correlation between the datasets, suggesting that there is a84

blind spot between tasks of different complexity, and from artificial (SCLI5) to realistic (PRM800K-85

SC) errors, demonstrating the generality of phenomenon across error types.86

Figure 1: Self-Correction Blind Spot across models

The Blind Spot motivates us to further investigate the qualitative difference of how LLMs respond87

when error is injected into the model response vs. the user response. We observe that when error is88

external, correction markers are generated 179.5% and 73.6% more frequently in GSM8K-SC and89

PRM800K-SC. This motivates our intervention experiment, which tests whether latent capabilities90

can be activated without retraining.91

After appending “Wait”, Figure 2 shows significant reductions in Blind Spot, in some cases, a neg-92

ative Blind Spot even without any finetuning. Averaging across models and datasets, the reduction93

amounts to 89.3%. This evidence leads us to believe that “Wait” and similar correction markers94
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serve as a strong conditioning token that shifts the model’s conditional probability distribution. This95

new distribution favors sequences associated with re-evaluation and correction.96

Figure 2: Self-Correction Blind Spot across models after appending “Wait”

4.2 Reasoning models97

Unlike non reasoning model, we observe smaller, even negative, self-correction blind spots in rea-98

soning models in Figure 4.99

5 Conclusion100

We have uncovered Self-Correction Blind Spot in contemporary open-source non-reasoning LLMs101

and quantified it with the Self-Correction Bench. We do not notice significant Blind Spot in rea-102

soning models. A simple prompt intervention by appending “Wait” almost eliminates this blind103

spot in non-reasoning models, revealing a latent self-correction capability that is otherwise dormant.104

Future work could extend Self-Correction Bench to cover programming, logic, and common sense105

reasoning by injecting realistic error.106
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A Dataset construction425

A.1 SCLI5426

SCLI5 is constructed by introducing error to answer of simple tasks, that can be corrected simply427

with a recall of answer, or limited reasoning. Starting with basic task can isolate any confounding428

error such as model internal knowledge and reasoning capability. Most error types are off-by-one429

error or flip error. The composition of the task is shown in Table 2. Due to the simplicity of the task,430

we do not add any reasoning before answering.431

After designing the composition and error, we generated the dataset programmatically.432

Although LLMs are unlikely to make these simple mistakes, self-correction requires error detection.433

If it cannot detect an obvious error, it cannot detect a subtle one.434

Table 2: Task composition of SCLI5

Task Count Error Type Question and Answer

Add one 20 Off-by-one Q: What is the answer of 1 + 1?
A: The answer is 3.

Subtract one 20 Off-by-one Q: What is the answer of 3 - 1?
A: The answer is 1.

Next character 52 Off-by-one Q: What letter comes after A?
A: The answer is C.

Previous character 52 Off-by-one Q: What letter comes before C?
A: The answer is A.

Larger number 71 Flip Q: Which one is smaller, 1 or 2?
A: The answer is 2.

Smaller number 71 Flip Q: Which one is larger, 2 or 5?
A: The answer is 2.

A.2 GSM8K-SC435

Unlike SCLI5, solving GSM8K (Cobbe et al. [2021]) requires multiple steps reasoning. As such,436

we injected an error in reasoning. The answer is also incorrect in a way that follows the incorrect437

reasoning. We introduce various types of error as stated in Table 3.438

Using the test set, we generated wrong reasoning using ‘gpt-4.1-2025-04-14’[OpenAI, 2025] with439

a prompt that contains the question, reasoning steps, correct answer, and error type, and order of440

reasoning step. The prompt can be found in the appendix.441

To ensure consistency of incorrect reasoning steps and incorrect answer, we prompted ‘gemini-2.5-442

flash-preview-05-20’[Gemini Team, 2025] to follow the given incorrect reasoning to arrive at the443

incorrect answer. Of 1,319 questions, 6 cannot arrive at the answer, and therefore, we dropped444

them.445

A.3 PRM800K-SC446

PRM800K[Lightman et al., 2024], derived from a subset of MATH[Hendrycks et al., 2021], pro-447

vides step-by-step annotations of multistep reasoning. The solution is pre-generated by finetuned448

GPT4[OpenAI et al., 2024], reflecting the realism of error.449

We excluded quality control and initial screening questions and those identified as a bad problem450

and the annotators had given up. To increase complexity, we only selected samples whose pre-451

generated answer does not match golden answer. Finally, we randomly sampled 1 completion for452

each question.453
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Table 3: Error composition of GSM8K-SC

Category Description
Problem Representation Errors These errors arise when the solver misunderstands or mis-

interprets the problem’s requirements or given information.
This can involve misreading the problem statement, confus-
ing the relationships between quantities, or failing to grasp
what is being asked.

Planning Errors These occur when the solver devises an incorrect or incom-
plete strategy to tackle the problem. This might include
choosing the wrong operations, setting up flawed equations,
or overlooking key components of the problem.

Execution Errors These are mistakes made while carrying out the planned steps,
such as errors in calculations, misapplication of mathematical
rules, or procedural slip-ups, even if the plan itself is sound.

B Sensitivity analysis454

B.1 Result of different temperature455

Mean accuracy measures accuracy given an error in model generation. Result under a different456

temperature does not change our conclusion.457

Table 4: Mean accuracy of models at temperature 0.0

Model SCLI5 GSM8K-SC PRM800K-SC
Llama-4-Maverick-17B-128E-Instruct-FP8 [Meta,
2025]

0.948 0.416 0.455

DeepSeek-V3-0324 [DeepSeek-AI et al., 2025b] 0.825 0.399 0.475
Qwen2.5-72B-Instruct [Qwen et al., 2025] 0.92 0.58 0.154
Llama-4-Scout-17B-16E-Instruct [Meta, 2025] 0.976 0.24 0.263
Llama-3.3-70B-Instruct [Meta, 2024] 0.538 0.275 0.246
Qwen3-235B-A22B [Yang et al., 2025] 0.563 0.073 0.348
phi-4 [Abdin et al., 2024] 0.808 0.076 0.092
Qwen2.5-7B-Instruct [Qwen et al., 2025] 0.559 0.19 0.141
Qwen2-7B-Instruct [Yang et al., 2024] 0.601 0.078 0.058
Qwen3-14B [Yang et al., 2025] 0.004 0.092 0.254
Qwen3-30B-A3B [Yang et al., 2025] 0.056 0.061 0.194
Llama-3.1-8B-Instruct [Grattafiori et al., 2024] 0.136 0.019 0.02
Qwen3-32B [Yang et al., 2025] 0.004 0.05 0.083
Mistral-Small-24B-Instruct-2501 [Team, 2025] 0.042 0.011 0.016
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Table 5: Mean accuracy of models at temperature 0.6

Model SCLI5 GSM8K-SC PRM800K-SC
Llama-4-Maverick-17B-128E-Instruct-FP8 0.955 0.423 0.469
DeepSeek-V3-0324 0.874 0.42 0.504
Qwen2.5-72B-Instruct 0.902 0.573 0.165
Llama-4-Scout-17B-16E-Instruct 0.976 0.248 0.272
Llama-3.3-70B-Instruct 0.497 0.273 0.243
Qwen3-235B-A22B 0.57 0.091 0.4
phi-4 0.794 0.093 0.116
Qwen2.5-7B-Instruct 0.563 0.183 0.127
Qwen2-7B-Instruct 0.601 0.071 0.065
Qwen3-14B 0.007 0.101 0.27
Qwen3-30B-A3B 0.108 0.07 0.232
Qwen3-32B 0.038 0.068 0.105
Meta-Llama-3.1-8B-Instruct 0.182 0.025 0.022
Mistral-Small-24B-Instruct-2501 0.122 0.02 0.038
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C Figures458

Figure 3: left: Blind spot correlation matrix middle: Scatter plot between SCLI5 vs GSM8K-SC
right: Scatter plot between GSM8K-SC vs PRM800K-SC
BCA: Before commit an answer

Figure 4: Self-Correction Blind Spot across reasoning models
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D Prompt459

D.1 Generating GSM8K-SC460

from pydantic import BaseModel

class ReasoningWithMistake(BaseModel):
reasoning_steps_with_one_mistake: List[str]
mistake_step: int
type_of_mistake: str
description_of_mistake: str
incorrect_answer: str

You are a helpful assistant that follow instructions. Output in
JSON format.

<question>
{question}
</question>

<reasoning_steps>
{reasoning_steps}
</reasoning_steps>

<answer>
{answer}
</answer>

<type_of_mistake>
{error_type}: {error_description}
</type_of_mistake>

You task is to introduce one mistake in step {mistake_step} in
<reasoning_steps> and arrive at an answer different from
<answer>.

You will output:
- <reasoning_steps> with mistake
- the step that contains the mistake
- type of the mistake
- description of the mistake
- incorrect answer

Figure 5: Output schema, system prompt and prompt for generating GSM8K-SC dataset
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from pydantic import BaseModel

class Calculation(BaseModel):
incorrect_answer: float

You are a helpful assistant that follow instructions. Output in
JSON format.

<question>
{question}
</question>

<description_of_mistake>
{description_of_mistake}
</description_of_mistake>

<incorrect_reasoning>
{incorrect_reasoning}
</incorrect_reasoning>

You are given a question, a description of the mistake, and the
resulting incorrect reasoning.

Your task is to follow the incorrect reasoning to arrive at the
incorrect answer.

Figure 6: Output schema, system prompt and prompt for validating GSM8K-SC dataset

D.2 Automatic evaluation461

from pydantic import BaseModel

class Evaluation(BaseModel):
is_correct_answer: bool
is_correct_reasoning: bool
is_backtracking: bool
is_admitting_mistake: bool

You are a helpful assistant that follow instructions. Output in
JSON format.

Figure 7: Output schema and system prompt for automatic evaluation of error in model
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# FOR SCLI5
<question>
{question}
</question>

<golden_answer>
{golden_answer}
</golden_answer>

<given_wrong_answer>
{given_wrong_answer}
</given_wrong_answer>

<completion_from_model>
{completion_from_model}
</completion_from_model>

The model was provided a wrong answer <given_wrong_answer>, and is
required to self correct and arrive at the golden answer.

You have to assess if <completion_from_model> :
- has backtracked
- has finally provided the answer that matches the <golden_answer>
- has provided correct reasoning
- has admitted the mistake.

# FOR GSM8K-SC AND PRM800K-SC
<question>
{question}
</question>

<golden_answer>
{golden_answer}
</golden_answer>

<given_wrong_reasoning>
{given_wrong_reasoning}
</given_wrong_reasoning>

<completion_from_model>
{completion_from_model}
</completion_from_model>

The model was provided a wrong step in the reasoning process
<given_wrong_reasoning>, and is required to self correct and
arrive at the golden answer.

You have to assess if <completion_from_model> :
- has backtracked
- has finally provided the answer that matches the <golden_answer>
- has provided correct reasoning
- has admitted the mistake.

Figure 8: Prompt for automatic evaluation of error in model
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from pydantic import BaseModel

class EvaluationErrorInUser(BaseModel):
is_correct_answer: bool
is_correct_critique: bool

You are a helpful assistant that follow instructions. Output in
JSON format.

Figure 9: Output schema and system prompt for automatic evaluation of error in user
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# FOR SCLI5
<question_and_user_answer>
{question_and_user_answer}
</question_and_user_answer>

<golden_answer>
{golden_answer}
</golden_answer>

<response_from_model>
{response_from_model}
</response_from_model>

The model was provided with <question_and_user_answer> from user.
You have to assess if <response_from_model> :
- contains correct answer that matches the <golden_answer>
- contains correct critique of <question_and_user_answer>

# FOR GSM8K-SC AND PRM800K-SC
<question_and_user_reasoning>
{question_and_user_reasoning}
</question_and_user_reasoning>

<golden_answer>
{golden_answer}
</golden_answer>

<response_from_model>
{response_from_model}
</response_from_model>

The model was provided with <question_and_user_reasoning> from
user.

You have to assess if <response_from_model> :
- contains correct answer that matches the <golden_answer>
- contains correct critique of <question_and_user_reasoning>

Figure 10: Prompt for automatic evaluation of error in user
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