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I Introduction

Large Language Models (LLMs) are increasingly being used in tasks
which require a break down of their decision-making process

(e.g., automated scoring, question generation, problem resolution; Garcia-Méndez et al., 2024).

Though easy to generate, LLM explanations fall short due for being
unreliable (Kim et al, 2024), lacking transparency (Sallam 2023; Kabir et al., 2024).

The challenge has shifted from generating explanations
to assessing the quality of explanations.




I Introduction

Explanations are diverse; there is usually more than one way of expressing
the rationale behind a choice.
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Explanations are diverse; there is usually more than one way of expressing
the rationale behind a choice.

No people under the age of 66 are senior citizens.
No senior citizens are children. Therefore, all people
under the age of 66 are children.

Which type of logical fallacy is this an example of?

Possible answers: (A) Faulty generalization (B) False causality
(C) Circular claim (D) Appeal to emotion  (E) Deductive fallacy

(F) False dilemma (G) Fallacy of credibility

Explanation1: The right answer is E because the statementsﬁ
rely on sophist claims. Just because A and B are true does
not mean that C is also true. (In fact, clearly it is not)

e
Explanation2: The right answer is E because the
example is hinging on a logical flaw that people

are either senior citizens, or they are children.
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I Introduction

Common practice is to use human evaluators to assess their quality.

But these evaluations often rely on intuition, rather than formal
definitions (Clark et al., 2021).
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I Vot good FOO00eO0 ‘@p What makes it

“good”?

The following
explanation 1is..

This form of evaluation is not systematic and prone to
inconsistency.




I Our proposal

5;;;;? Rubrik: a rubric for explanation quality assessment.
N

- Provides clear, consistent, and objective criteria for evaluation,
following the rubric design principles set out by Dawson (2017).

- Accounts for the diverse nature of explanations whilst also
identifying common characteristics* among them.

- (Can easily be adapted to any task.

*Identified in different bodies of literature: cognitive and social sciences, XAl and NLG. a



I Methodology: Overview

Step 1: Rubric design - Rubrik

|

Step 2: Rubric validation - CUBE dataset




I Methodology: Step 1

Type of explanation

Components
necessary parts of an explanation
that contribute to its completeness

Dimensions
necessary linguistic or content feature of an explanation that
contributes to its quality

Language Content
1.a) Action Grammaticality Conciseness
11 ; ;
222 COMMENTARY 1.b) Reason Word Chmce Appropriateness
Cohesion Coherence
2.a) Evidence Plausibility
JUSTIFICATION
T 3.a) Affective appeal(s) Stance Clarity
s52 ARGUMENT and Qualifier(s)

%/ Rubrik




I Methodology: Step 1

Type of explanation . .
Hierarchical and nested:

Argument C Justification € Commentary

______________________ — Goal: Understanding the
underlying rationale

555 A RGUMENT :l» Goal: Persuading the audience




I Methodology: Step 1
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Type of explanation

Components
necessary parts of an explanation
that contribute to its completeness

Dimensions
necessary linguistic or content feature of an explanation that
contributes to its quality

Language

Content

an
52 COMMENTARY




I Methodology: Step 1

Type of explanation

Components
necessary parts of an explanation
that contribute to its completeness

Dimensions
necessary linguistic or content feature of an explanation that
contributes to its quality

Language Content
1.a) Action Grammaticality Conciseness
11 ; ;
222 COMMENTARY 1.b) Reason Word Chmce Appropriateness
Cohesion Coherence
2.a) Evidence Plausibility
JUSTIFICATION
T 3.a) Affective appeal(s) Stance Clarity
s52 ARGUMENT and Qualifier(s)

A commentary




I Methodology: Step 1

Type of explanation Components Dimensions
necessary parts of an explanation necessary linguistic or content feature of an explanation that
that contribute to its completeness contributes to its quality
Language Content
1.a) Action Grammaticality Conciseness
HH 1.b) R hoi v A ' v
228 COMMENTARY b) Reason Word C noice ppropriateness |4
Cohesion Coherence
2.a) Evidence Plausibility
JUSTIFICATION
szm 3.a) Affective appeal(s) Stance Clarity
22 ARGUMENT and Qualifier(s)

Good commentary




I Methodology: Step 1

Type of explanation

Components
necessary parts of an explanation
that contribute to its completeness

Dimensions
necessary linguistic or content feature of an explanation that
contributes to its quality

Language Content
1.a) Action Grammaticality Conciseness

HH 1.b) Reason Word Choice [£ Appropriateness
(111
s:i COMMENTARY Cohesion Coherence

2.a) Evidence Plausibility

JUSTIFICATION

snm 3.a) Affective appeal(s) Stance Clarity
sas ARGUMENT

and Qualifier(s)




I Methodology: Step 1

Type of explanation

Components
necessary parts of an explanation
that contribute to its completeness

Dimensions
necessary linguistic or content feature of an explanation that
contributes to its quality

Language Content
1.a) Action Grammaticality Conciseness

HH 1.b) Reason Word Choice [£ Appropriateness
L 1 1]
s:i COMMENTARY Cohesion Coherence

2.a) Evidence Plausibility

JUSTIFICATION

snm 3.a) Affective appeal(s) Stance Clarity
sas ARGUMENT

and Qualifier(s)




I Methodology: Step 1

Type of explanation Components Dimensions

necessary parts of an explanation

necessary linguistic or content feature of an explanation that
that contribute to its completeness

contributes to its quality

Language Content
1.a) Action Grammaticality Conciseness
HH 1.b) Reason Word Choice [£ Appropriateness
L 1 1]
s:i COMMENTARY Cohesion Coherence
2.a) Evidence Plausibility
JUSTIFICATION
snm 3.a) Affective appeal(s) Stance Clarity |52
sss ARGUMENT Bl

and Qualifier(s)

An argument




I Methodology: Step 1

Type of explanation

Components
necessary parts of an explanation
that contribute to its completeness

Dimensions
necessary linguistic or content feature of an explanation that
contributes to its quality

Language Content
1.a) Action Grammaticality Conciseness

HH 1.b) Reason Word Choice [£ Appropriateness
L 1 1]
s:i COMMENTARY Cohesion Coherence

2.a) Evidence Plausibility

JUSTIFICATION

snm 3.a) Affective appeal(s) Stance Clarity
sss ARGUMENT

and Qualifier(s)

Good argument




I Methodology: Step 2

|

Step 2: Rubric validation - CUBE dataset
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1. Data collection 4 Tasks - Usual Fallacy Detection
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I Methodology: Step 2

-  Commonsense Reasoning
- Usual Fallacy Detection

1. Data collection 4 Tasks . . .
- Basic Reading Comprehension
- Essay scoring
Iy A
2. Explanation L Y. 75 | 6LLMs @e® ©® | 7.nnotators
Generation m . @ (4 open, 2 closed) ‘ n (4 contractors, 3 experts)

1,000 explanations/LLM /task = 24,000
110 explanations/contractor/task + 110 explanations /expert/tasks 3&4 = 2,420
Total = 26,420 explanations

3. Explanation @ 1 LLM 2 evaluators
assessment




Explanation assessment: Essay Scoring

Essay:

To: International organisation
From: Dimitris Barberis
Subject: Our green town

Introduction
The aim of the report is to write how are town take care of the
environment. [ do aresearch and this are findings.

Rubbish

We have alotofbinsaround the area, so now we can throw our
litters whenever we are. Also we have recycle bins for paper and
glass.

Cleaners
Every Saturday our local cleaning team clean the park and now

everyone can enjoy it!

Conclusion

We do everything to make our town more green, our citizens always

have new ideas that make the difference of our daily life.

Explanation:

Type of explanation

Components
REcEEEary parts of an rxplanation
bt goniribrale Bo ity comglefinars

Dimensions
nesrwary lisgunii or contfent frafure of an roplanation that
eonirutes lo iy geably

Language Content
1.a) Action Grammaticality Conciseness
asa 1.b) R W Chaies Al tatEme
22! COMMENTARY ) Reason .;n,:,r:ﬂ-l:,;"" PE:;:E{;::W
Za) Evidence Plausibility

3.a) Affective appeal(s]
and Qualifier(s)

Stance Clarity

The rightanswer is A, because this text is clearly of a low english level, with mis-conjugations of 'i do aresearch' and 'this are
findings', alongside 'our litters' and 'whenever' instead of 'wherever' show a poor grasp of language. The expression in the
final section is very heartfelt however, and the tone is excitable and keen throughout.



Explanation assessment: Essay Scoring

Essay:

To: International organisation
From: Dimitris Barberis
Subject: Our green town

Introduction
The aim of the report is to write how are town take care of the
environment. [ do aresearch and this are findings.

Rubbish

We have alotofbinsaround the area, so now we can throw our
litters whenever we are. Also we have recycle bins for paper and
glass.

Cleaners
Every Saturday our local cleaning team clean the park and now

everyone can enjoy it!

Conclusion

We do everything to make our town more green, our citizens always

have new ideas that make the difference of our daily life.

Explanation:

Type of explanation

Components
REcEEEary parts of an rxplanation
bt goniribrale Bo ity comglefinars

Dimensions

nesrwary lisgunii or contfent frafure of an roplanation that

conkrules lo iy

gaalily

Language Content
1.a) Action Grammaticality Conciseness
asa 1.b) R W Chaies Al tatEme
22! COMMENTARY ) Reason .;n,:,r:ﬂ-l:,;"" ]:E:hp;{;::m
Za) Evidence Plausibility

JUSTIFICATION

HEARGUMENT

3.a) Affective appeal(s]
and Qualifier(s)

The right answer is A, because this text is clearly of a low english level,

expression in the final section is very heartfelt however, and the tone is excitable and keen throughout.

- GOOD!

Stance Clarity

. The



I Methodology: Step 2

- Commonsense Reasoning (HellaSWAG)
- Usual Fallacy Detection (LOGIC)

1. Data collection 4 Tasks - Basic Reading Comprehension (RACE)
- Essay scoring (Write & Improve, BEA’19)
. L ' A\
2. Explanation “ 7% | 6LLMs @e® ©® | 7.nnotators
Generation m . @ (4 open, 2 closed) ‘ n (4 contractors, 3 experts)

1,000 explanations/LLM /task = 24,000
110 explanations/contractor/task + 110 explanations /expert/tasks 3&4 = 2,420
Total = 26,420 explanations

3. Explanation @ 1 LLM
assessment

920 explanations jointly assessed by the LLM and human evaluators.
4,140 explanations assessed by the LLM only.
Total = 5,060 explanations assessments.

2 evaluators




I Results: Source of bad commentaries

100.00%

80.00% ’
I \
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| |
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grammaticality word choice cohesion conmsencss appropriateness coherence
Contractors Experts m All Humans Open LLMs m Closed LLMs mAllLLMs | Overall

Low-quality LLM explanations are due to lack of conciseness.




I Further Results

- The types of explanations varied depending on task difficulty

(e.g., more arguments in essay scoring).

- Task accuracy and our typology correlate
(e.g.justifications coincided with higher task accuracy as opposed to commentaries).

- LLMs and humans tend to output justifications
(i.e. providing evidence).

Our results demonstrate the usefulness of our rubric.




I Conclusion

To address the lack of widely-agreed definition of what constitutes a
good explanation, we propose:

% Rubrik, a general-purpose rubric for evaluating the quality of LLM-
generated and human-written explanations.

7 CUBE, a dataset of 26k explanations written by both humans and LLMs

across four tasks (Commonsense Reasoning, Fallacy Detection, Reading
Comprehension, Essay Scoring), to validate the rubric.

We hope to advance explanation quality assessment in the future.




Thank you!

Contact us: dg693@cam.ac.uk, gjg34@cam.ac.uk
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