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Motivation 1

A novel assessment method, motivated by the desire to

ask open-ended/conceptual maths questions,
get students to think about their writing/presentation.

More information/background:

Jones, I. and Sirl, D. (2017). Peer assessment of mathematical
understanding using comparative judgement, Nordic Studies in
Mathematics Education 22(4):147–164.

Jones, I. and Alcock, L. (2014). Peer assessment without
assessment criteria, Studies in Higher Education 39(10):1774–1787.
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Motivation 2

Maths assessment traditionally demands a fairly detailed/rigid
mark scheme.

Not very conducive to asking open-ended or
extended-response type questions.

Comparative judgement offers a solution.

And it allows peer assessment.

=⇒ I have used it in 1st year calculus and 2nd year probability.
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Example 1: First year calculus

Consider the function f : R2 → R given by

f (x , y) =


0 if x < 0,
x2 if x ≥ 0 and y ≥ 0,
−x if x ≥ 0 and y < 0.

Describe the properties of this function in terms of limits and
continuity.

You should explain and justify your answers, and you may do so
both formally and informally, using any combination of words,
symbols and diagrams.
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Example 2: Second year probability methods

Suppose that the seaside town of Infibeach has an infinitely long
straight road running east-west, with a large tower beside it in the
centre of town. A beach joins the northern side of the road, and if
one travels d ≥ 0 miles along the road (in either direction) from
the tower then the beach at that point is e−d miles wide.

If a visitor to Infibeach chooses a spot to sit on the beach
uniformly at random from the whole beach, what is the expected
width of the beach at the place they sit?

You should explain and justify your answers. You may do so using
any combination of words, symbols and diagrams.
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Comparative judgement (& peer assessment)

Analogy: it is relatively hard to reliably judge how heavy an
object is, but easier to judge which of two objects is heavier.

Repeated pairwise judgements can be used to order the
‘weights’ of several objects.

In our context ask ‘which response shows the best
mathematical understanding?’ (Expert judgement)

A statistical model assigns a relative quality to each response.

(Get students to do the judging. Little training required.)

Validity & reliability questions answered. Misfitting judges
and scripts identifiable.
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Online CJ engine: NoMoreMarking.com
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Algorithm output

Estimates ± 1 standard error
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The fiddly bits

Moderation

Lecturer / PGR demonstrator does lots of judgements
Flick through submissions in rank order
Use misfit statistics

Assigning marks

Convert relative qualities to marks by (i) subjectively looking
at the list of relative qualities, (ii) including solutions of ‘known
quality’ and/or (iii) including artificial grade boundary ‘scripts’
Assign marks for the peer assessment element too
In my 10% class test:

20 for standard short-answer questions
15 for the CJ question; award marks 0,3,6,9,12,15

5 for doing 20 judgements with more than half
consistent with final rankings
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The statistical model: the Bradley–Terry model

(As often used in sports modelling)

Assume that script i has ‘quality’ or ‘score’ λi
(for i = 1, 2, . . . ,N).

If scripts i and j are compared then

P(i beats j) =
eλi

eλi + eλj
.

Given results of pairwise comparisons, estimate the
‘best-fitting’ scores.

How much data is required? Guidelines from other settings
are 10 judgements per script. I have used 20.
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Timeline

Early Provide information & a practice run.

T-7 days Distribute the question. Warn tutors, lecturers, etc.
not to help. Encourage talking to each other.

T-time Write answer in class test.

Scan/upload answers to online CJ tool.

T+3 days Demonstrate judging in a lecture.

Students start judging.

T+10 days Students stop judging.

T+14 days Release marks (and ‘traditional’ feedback).
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Survey of students

Paper-based in-lecture survey just after judgements were
completed.

5-point Likert scale responses (Strongly agree to Strongly
disagree) to the statements

The ER element was beneficial for my learning
The CJ element was beneficial for my learning
The whole exercise was a positive change to the standard class
test format

Open-response questions about what was good, what was bad
and any other comments or suggestions.

Yes/no question: did you do the practice question?

70 responses, roughly a quarter of those who took the assessment.

11 / 14



Survey: ER element was beneficial
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Survey: CJ element was beneficial
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Concluding thoughts

Helps developing subject-specific and transferrable skills

Students seem to generally think of it positively

. . . but don’t get personal feedback

Exploring using traditional peer marking instead
(using coarse rubric-based marking with 3-4 criteria like
correctness, words/maths connections, organisation/layout)

More:

Jones, I. and Sirl, D. (2017). Peer assessment of mathematical
understanding using comparative judgement, Nordic Studies in
Mathematics Education 22(4):147–164.

Jones, I. and Alcock, L. (2014). Peer assessment without
assessment criteria, Studies in Higher Education 39(10):1774–1787.

david.sirl@nottingham.ac.uk
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