
Structured peer assessment using Thurstone ranking

No more marking. Ever.

Why this is needed

Teachers in England spend 30% of their time on lesson preparation and marking,
according to official statistics. The percentage is probably similar across the rest of the
UK, Australia and New Zealand. Assessment is central to most modern teaching
methods, so the percentage looks set to grow in future. And that's a shame, because all
the time you are marking, you are not actually teaching.

To rescue the time you need to actually teach, we have to get rid of the marking. We
can either automate it (Yacapaca does this with quizzes) or we can pass it back to the
students as self- or peer-assessment. The system we are now testing is a prototype
online peer assessment platform.

Some core concepts

The system is based on the principles of L. L. Thurstone, who in the 1920s developed a
statistical model now known as Thurstone Ranking to produce a scale from best to worst,
from building blocks of simple judgements that "this is better than that". Specifically, we
have implemented Thurstone's 'Case 5' algorithm in software.

We were also inspired by the work of Prof. George Neumann on prediction markets - a
method of combining the intelligence of many non-experts to make predictions that are
typically more accurate than those acknowledged experts in the same field.

Prediction Markets (and their kissing cousins Decision Markets) are examples of
crowdsourcing techniques. In our case, we are interested in any technique that will
amplify students' good decisions, and attenuate their bad decisions.

Finally, we built on the work of Alastair Pollitt and Tom Bramley at at Cambridge
Assessment (aka Cambridge Examinations Syndicate, aka OCR). They have
experimented successfully (PDF) with high-stakes assessment using Thurtone ranking by
traditional 'expert' examiners.

Why Thurstone ranking is better than markschemes

In a markscheme, the author must define exactly what answer is required for the
student to gain a certain number of points. This forces students into formulaic
responses, and penalises creative solutions or additional research and explanation.

Thurstone ranking simply asks "which of these two is better?" It is therefore extremely
good at assessing higher-order thinking.

Additional benefits are
• No need to train the markers to be consistent; inconsistencies are actually a

benefit. This is why we can use students as markers.
• No need to write a detailed markscheme.

Drawbacks are
• Not an exact match for current examinations.

http://en.wikipedia.org/wiki/Thurstone
http://en.wikipedia.org/wiki/Law_of_comparative_judgment
http://en.wikipedia.org/wiki/Prediction_market
http://en.wikipedia.org/wiki/Crowdsource
http://www.cambridgeassessment.org.uk/ca/digitalAssets/113798_Could_comparative_judgements.pdf


• Inappropriate for very short, factual answers.

Where you come in

So far, we have built a very basic web-based prototype marking system based on
Thurstone principles. We have tested it small-scale with adults, and so far it works as
expected. Now we need to let real teachers assess real pupils with it.

What we are asking you to do is
1. Write one or more tests (single or multi-question) for your pupils.
2. Try the test with at least one class.
3. Tell us about your experiences, good or bad. Better yet, let your pupils tell us.

We honestly don't know if this will really work in real schools. All that I can promise is
that you will have a really interesting time finding out!



The Thurstone ranking prototype

What the student sees

1. Start at http://budurl.com/thurstone
You will see that the site has no images or design, because it is a prototype.

2. Select "Student"

3. Select your test from the dropdown. Note that there is no 'login' for students;
you just go straight to their test.

4. Select your name from the second dropdown.

5. You will immediately see the first question. After you have answered it, the
second will appear, and so on until you have answered all the questions in the
test.

http://budurl.com/thurstone


6. When all the students have finished, the comparison phase can start. You are
presented with two answers, and must choose the better of the two. You may
(it's a teacher option) also be asked to explain your decision.

7. When you have finished all the comparisons, you are done. Wait for the last
student to finish, and the results will be ready.



7.

The Thurstone ranking prototype

What the teacher sees

1. Start at http://budurl.com/thurstone
You will see that the site has no images or design, because it is a prototype.

2. Select "Teacher"

3. Enter the login and password. You will be provided with these separately. Note
that there is only one, and we all share it. Please don't alter or delete anybody
else's tests!

4.
Here is the list of tests. You can add a new test using the field at the bottom.

5. Click on your test to open it. The first thing is to enter your question(s) one at a
time. Remember that the question must be sufficient to challenge the student to
higher-order thinking. Simple, factual responses don't work in this system. Until

http://budurl.com/thurstone


we all have more experience, I recommend a maximum of three questions. You
may want to specify the length of answer you expect.

6. Now add your students. You can paste them in from a spreadsheet, or type them
one per line. You need forename and surname. Note that the system will attempt
to run with as few as three students, but to get sensible results you do need a
class-full. You can also set the number of comparisons per student: the default is
7 but this may be too many for student to manage in a multi-question test.

7. The test is ready! Tell your students to start.
8. You can watch the answers as the are entered. If you have multiple questions,

the resulting table will be quite wide and you will have to scroll around a lot. This
stage is optional: strictly speaking, the teacher does not need to see the answers
at all.



9. The Scores is a logfile for our analysis: it doesn't really help the teacher at all.

10. When students are finished, you can immediately view the results. The final
ranking is on the right hand side, called "Combined". You can ignore everything
else if like; here is an explanation of each if you want it.

◦ Text: the initial, unmodified ranking of students' responses.
◦ Conformance: how good is each student at marking? What this actually

measures is how closely the individual matches the whole-group view,
i.e. conformance to consensus.

◦ Comparisons: how many comparisons are actually being used from
each student?

◦ Outliers removed: notice the field at the top "Account marks from top [
] students". The students at the bottom of the conformance table have
probably been marking randomly. Set the 'top n students' to exclude the
least diligent (the 'outliers'), and accuracy should be improved. The
'Outliers removed' shows you the new refined results. This column
should be the closest to your own assessment of the students' answers.

◦ Judgements: When you remove outliers, you have less data in total.
This shows you how many judgements have been made about each
student. Lower is worse. In the example screenshot, only 3 judgements
for Natasha Koval leaves a serous risk that she has been mis-marked.

◦ Combined: Notice the second field at the top "Conformance rank
weighting". This sets the influence of judging activity on the final result.
The default is 1.0. The final ranking is calculated as [Text] +
[Conformance rank weighting] * [Outliers removed].



11. If you need to report grades instead of rank, the easiest way is to print off the
final page and mark in the grade boundaries with a biro. A bit old-school, but it
works!

12. Now you have finished your test. How did it go? How accurate do you think the
ranking was? What problems did you have with it? How would you like us to
change it? This is the very start for the Thurstone Ranking system. We know
there is lots to do, but we need you to point us in the right direction to turn it
into something really useful.

Please write to me with your feedback at ian@yacapaca.com or if you want to
chat, Skype me at ian_gs

Ian Grove-Stephensen
Director
Yacapaca
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