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Motivation: LLM lacks a notion of correctness
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RLVR in Tiilu 3 (2025)

Problem  What is the least positive integer multiple of 30 that can be written with only the
digits 0 and 2?
Zero-RL  To find the least positive integer multiple of 30 that can be written with only the

digits 0 and 2, we need to consider the properties of multiples of 30 ... Since 222
is divisible by both 2 and 3, it is a multiple of 30. Let’s verify: 222 is even, so it
is divisible by 2. The sum of the digits of 222 is 2 + 2 4+ 2 = 6, which is divisible
by 3. Thus, 222 is indeed a multiple of 30. Therefore, the least positive integer

multiple of 30 that can be written with only the digits 0 and 2 is | 222 |

RLVR-trained Qwen2.5-7B

 RLVR improves LLM reasoning, but not robustly, which can
result in flawed reasoning and suboptimal performance
o Lack of self-verification
o “Superficial Self-Reflection (SSR)” (Liu et al., 2025)
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V-STaR (2024)

* This “cognitive gap” is usually covered by a verifier model,
which is often trained and used separately
Question: Can we teach LLMs to verify their own

solutions to improve the correctness of their reasoning?

Conclusion

To address the above gap, we propose an RLVR training method,

RISE, that jointly optimizes reasoning and self-verification

capability on-the-fly. It internalizes the notion of correctness within

the policy, which can be leveraged both internally (self-verified
reasoning) and externally (test-time verification).

Method: RISE (Reinforcing Reasonlng with Self-VErification)
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RISE Training Process: (1) Sample a batch of problems and rollout their

chain-of-thought solutions. (gt=correct ans) (2) Reconstruct the problems and
their solutions as verification problems using a predefined template. (3) Sample
a batch of verification problems and rollout their chain-of-thought solutions.

(gt=sol reward) (4) Jointly optimize both reasoning and verification via RL.

Results and Analysis: Self-Verification Boosts Reasoning

Reasoning Self-Verification

Model MATH AIME AMC Mine. Olym. Avg. MATH AIME AMC Mine. Olym. Avg.
GPT-40 79.0 133 550 50.0 425 480 834 333 675 504 544 578
Owen2.5-7B

Base 38.3 2.1 219 119 132 175 584 459 515 484 484 505
Instruct 73.8 10.0 50.6 359 358 412 772 263 570 402 452 49.2
SFT 28.7 08 138 6.2 72 113 405 366 474 392 36.1 400
Zero-RL 745 12.1 513 342 36.7 41.7 759 21.7 565 373 41.6 46.6
RISE 748 125 559 346 367 429 838 750 725 48.6 659 69.2
Owen3-4B-Base

Base 39.4 6.3 24.1 126 17.8 200 609 726 619 594 638 63.7
Zero-RL 737 133 459 295 372 399 737 399 529 379 478 504
RISE 778 129 528 434 406 455 874 796 70.9 508 68.0 71.3
Owen3-8B-Base

Base 42.5 83 284 154 184 226 67.0 655 644 629 620 644
Zero-RL 77.6 13.8 58.1 37.7 41.6 457 797 54.1 68.8 469 569 61.3
RISE 83.0 213 594 484 444 513 918 854 874 534 722 78.1

(RISE-1.5B and RISE-3B results can be found in the paper)
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Below you are presented with a question and a tentative response. Your task is to evaluate
and assign a rating to the response based on the following clear criteria:

A% b XK Z R

Rating Criteria:

1. Missing final answer enclosed in \\boxed{ } at the end: assign \\boxed{-1}.
2. Correct response with the final answer enclosed in \\boxed{ } at the end: assign \\boxed{1}.
3. Incorrect response with the final answer enclosed in \\boxed at the end: assign \\boxed{-

0.5}.

### Question Begin ###
{Question}
### Question End ###

### Response Begin ###
{Response}
### Response End ###

Briefly summarize your analysis, then clearly state your final rating value enclosed in
\\boxed{ } at the end.

Self-Verification Prompt Template
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« Learning to self-verify further improves reasoning

« Self-verification improves faster than problem-solving
and scales well with more training compute

« RISE enhances test-time scaling performance
through self-consistency and weighted majority voting



