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Background: Motivation
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Background: Motivation

* However.....
* One-size-fits-all: improvement levels can be below 10%

 Artificial Intelligence (Al)?



Background: Motivation

It is about predicting difficulty and understanding
which learners are struggling.



Background: Relying on experts to determine case difficulty
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Purpose

Can we personalise self-assessment modules for

reporting radiographers.



Methods



Methods

(there are actually three scenarios)



Methods

A new case, Interactions of other users with case X

called case X and other cases similar to case X

\

Rating of User A
Sots . for Case X

UserA’s
previous ratings
of a set of cases

»




Methods

* We used "Funk's SVD”: Matrix Factorization technique
* Originally proposed for “Netflix challenge”

* 100M ratings (from 1 to 5) of 17K movies by 500K users.
* Arrives as a triplet of numbers: (User, Movie, Rating).

* Problem: User A, Movie X not in the database



So let us benefit from other domains:

 Netflix: User A; Movie X

* Reporting radiographers: Learner A; Case X



Methods

* Twenty-four reporting radiographers
* 60 mammographic cases: 20 cancers, 40 normals

* 1-5 probability-of-abnormality score



Methods

e Adifficult cancer caseis a case, rated 2 or less

e Adifficult normal caseis a case rated 3 or more.



Methods: defining difficulty

* |[eave-one-out cross-validation to evaluate performance

* Abaseline model based on average ratings



Results



Results (cancers)

The AUC for detecting difficult cancer cases:

0.78



Results (normals)

The AUC for detecting difficult normal cases:

0.84



The proposed model vs Baseline

SEREIE Proposed Model

Cancer 0.66 0.78
Normal 0.71 0.84




The idea can be extended to other populations....

« Eg. 260 radiologists, 12 breast physicians, and 207

radiology trainees



The proposed model vs Baseline

Baseline Proposed
Model
Cancer 0.73 0.87

NelgneEll 0.6/ 0.70




The idea can be extended to other diseases...

Eg. COVID-19



Eg. Covid 19
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Overall conclusions

* |nitial results are promising for predicting difficulty for:

Existing user

* Being implemented (Data, data, data)
* Implications beyond mammography (and beyond radiography/medical
imaging)
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