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Background

Methodology
LLM-based trait-wise rationale generation system

• Existing studies rely solely on essay text, lacking alignment 
with evaluation rubrics.

• Multi-trait scoring models fail to adequately consider 
interactions between evaluation criteria.

• Prompt: An introduction providing the topic, purpose, or 
specific direction for an essay.

• Rubric Guidelines: Descriptors for each trait.
• Essay : A structured piece of writing that argues a topic.

* : Co-Autor  

Representation Extraction and Scoring

• Text Encoder: Encodes essays and rationales into 
representation embeddings.

• Linear Layer: Aggregates the essay and the rationale into 
a unified representation.

• Text Decoder: Generates multi-trait score sequences.

Results
Faithfulness of rationales (RQ1)

• Compare the performance of using only Essay (green) 
versus using only Rationale (blue, orange).

• Rationale positively impacts score prediction and 
effectively explains the basis of the Essay score.

Performance comparison (RQ2)

Ablation Study

• S-LLMs (T5, Flan-T5, BART) show relatively lower 
performance, but RMTS significantly improve results.

• GPT-based models (GPT-3.5-Turbo, Llama-3.1-8B-Instruct) 
demonstrate consistently high performance.

Research Question
RQ1. What are the key findings from the analysis of LLM
generated rationales for essay evaluation?
RQ2. To what extent does incorporating rationales improve 
the reliability of multi-trait essay scoring using S-LLMs?

• RMTS without a trait rationale (red) still outperforms vanilla 
models (sky) without any rationale input.

• Trait rationales not only influence their own assessments 
but also interact with and affect the evaluation of other 
traits.

Conclusion
• The study introduces RMTS, a framework combining LLM-

generated rationales with essays for multi-trait scoring. 
• It shows that trait-specific rationales improve S-LLMs' 

scoring and enhance trait evaluation, offering significant 
benefits for formative assessments.
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