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Research Papers
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Judgement: Estimating Reliability and
Managing Multiple Criteria

3. Rendering Transparency to Ranking in
Educational Assessment via Bayesian
Comparative Judgement

Andy Gray: Bayesian Comparative Judgement · RSS Conference 2026, Bournemouth - a.gray2@bathspa.ac.uk 3

mailto:a.gray2@bathspa.ac.uk


Session Overview
1. Bayesian CJ Performance
2. BCJ vs Multi-Criterion BCJ
3. Real World Experiment
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Bayesian CJ Performance
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Sampling Distribution Example
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BCJ vs Results

Entropy Random Pairs No Repeating Pairs
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MAP & EAP

Pre-Intervention: Kendal  Score = 0.07
Post-Intervenstion: Kendal  Score = 0.04
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Multi-Criteria Bayesian Comparative Judgement
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Multi-Criteria BCJ vs BCJ - DREsS Dataset

Differential Entropy Random Pairs No Repeating Pairs
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Multi-Criteria BCJ vs BCJ - DREsS Dataset
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Multi-Criteria BCJ vs BCJ - BSU Dataset

Differential Entropy Random Pairs No Repeating Pairs
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Multi-Criteria BCJ vs BCJ - BSU Dataset
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Multi-Criteria BCJ vs BCJ
W I T H  R A N D O M  W E I G H T S
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QMC Weights Transformed onto a Simplex
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Multi-Criteria BCJ vs BCJ - DREsS Dataset

Differential Entropy Random Pairs No Repeating Pairs
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Multi-Criteria BCJ vs BCJ - DREsS Dataset
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Multi-Criteria BCJ vs BCJ - BSU Dataset

Differential Entropy Random Pairs No Repeating Pairs
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Multi-Criteria BCJ vs BCJ - BSU Dataset

Andy Gray: Bayesian Comparative Judgement · RSS Conference 2026, Bournemouth - a.gray2@bathspa.ac.uk 19

mailto:a.gray2@bathspa.ac.uk


W H E N  I N  T H E  H E A N D S  O F  R E A L  H U M A N S

Real World BCJ Study
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Real Markers, Real Stakes

30 MSc critical-review submissions, split into 3 matched groups of 10.

3 experienced markers, each completing all three methods:

Traditional (TAM),
BCJ,
MBCJ

Benchmarked against the Oracle: the marks originally awarded and released to students.

CJ methods capped at 2 hours; traditional marking left open-ended, as it must run to completion.
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L E T S  TA K E  A  L O O K

BCJ Web App
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L E T S  TA K E  A  L O O K

MBCJ Web App
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Full results: per-marker breakdown

TAM BCJ MBCJ

Marker Time τ Time #Comp BTM τ BCJ τ SSR RSR Time #Comp τ RSR

1 2:17 0.36 1:07 49 0.24 0.16 0.67 0.07 2:00 37 0.13 -1.68

2 1:26 0.40 2:00 46 0.20 0.18 0.67 0.06 1:49 57 0.16 -0.97

3 1:54 0.40 1:22 50 0.18 0.18 0.64 0.05 1:22 53 0.29 -0.77

Combined 5:37 0.49 4:29 145 0.04 0.02 0.58 0.60 5:11 147 0.20 0.35
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Combined Accuracy against the Oracle

0.49
Traditional
marking

0.02
BCJ

0.20
MBCJ
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Time and effort: no accuracy tax

TRADITIONAL

112 ± 25 min
all 10 scripts marked in full

BCJ

89 ± 29 min
~48 comparisons — full
pairwise coverage

MBCJ

104 ± 20 min
~47 comparisons — near-
full coverage, per criterion
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A reliability metric reality check

The field's go-to metric, Scale Separation Reliability (SSR), fell from ~0.65 (individual markers) to
0.58 once all markers' judgements were pooled

RSR, by contrast, rose from ~0.06 individually to 0.60 combined
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B E Y O N D  T H E  N U M B E R S

What did the Markers Think?
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"[BCJ] felt somewhat like a black box... apart from the transparency the system produces in
displaying the ranking probabilities."

— Marker, on standard BCJ

"[MBCJ] made it more transparent... I could see how individual components contributed to
the overall score."

— Marker, on Multi-Criteria BCJ
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Flipping Opinions

Going in, every marker expected traditional marking to be the most trustworthy — it's familiar,
and it comes with an explicit justification for every mark.
Shown the τ scores side by side, the room's reaction was genuine surprise: traditional marking had
the worst agreement with the Oracle and the most disagreement between markers.
By the end, the consensus had shifted: MBCJ was seen as the fairer, more scalable option for
multi-marker moderation — with one persistent caveat.

"The main limitation remained the lack of direct feedback... before it could fully replace conventional methods."
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What the experts think: two very different vantage points

THOSE WHO DEVELOP CJ METHODS

An academic CJ researcher, using it in their
own teaching since 2009: reliability comes
from volume of judgements, not the statistics
dressing it up.

THOSE WHO DEPLOY IT
OPERATIONALLY

Exam-board and government-side
practitioners: cautious about priors
introducing bias in high-stakes settings, and
about CJ's holistic format hiding the
reasoning behind a decision, whoever is
doing the ranking.
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"Breaking down judgements by learning outcome makes the process feel more familiar and
intuitive to educators."

— CJ expert, on MBCJ

"MBCJ more closely mirrors traditional assessment logic, where individual attributes... are
considered independently."

— CJ expert, on MBCJ

Andy Gray: Bayesian Comparative Judgement · RSS Conference 2026, Bournemouth - a.gray2@bathspa.ac.uk 34

mailto:a.gray2@bathspa.ac.uk


Takeaways

1. BCJ process was both faster and more accurate than the traditional marking.

2. MBCJ is the one markers preferred

3. Reliability metrics provide granular pair-wise insights
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