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Example generation: 

background



Example generation
“an important and effective pedagogical 
strategy whose potential is rarely 
exploited yet which promotes active 
engagement in mathematics” (p. x)

• Sketch a cubic

• …which does not go through the origin

• …and which is monotonic

• …and for which the inflection slope is 
negative



Example generation

• Suggested prompts:

• Make up an example.

• Make up an example with some 
constraints.

• Add constraints sequentially.

• Make up another or more like or 
unlike this.

• …



STACK e-assessment

• Randomisation

• Algebraic input

• Robust grading

https://stack-assessment.org/About/

https://stack-assessment.org/About/


Quadratic intersections

Kinnear (2019) http://doi.org/10.5281/zenodo.2565969

http://doi.org/10.5281/zenodo.2565969


Linear algebra

Jie Xin Ng (2022) https://osf.io/a6k2d/

https://osf.io/a6k2d/


Linear algebra

Jie Xin Ng (2022) https://osf.io/a6k2d/

https://osf.io/a6k2d/


Research agenda

Errors and 
feedback

Students

Design and 
implementation

Affordances

Mathematical 
skills

https://maths.github.io/e-assessment-research-agenda

https://maths.github.io/e-assessment-research-agenda


Research agenda

https://maths.github.io/e-assessment-research-agenda

https://maths.github.io/e-assessment-research-agenda


Studying example generation

https://doi.org/10.1080/14794802.2022.2152086

G2

G4

https://doi.org/10.1080/14794802.2022.2152086


Comparing e-assessment

with pen and paper

Ben Davies
University of Southampton

Paola Iannone
University of Edinburgh



How do students respond to

e-assessment versions of

example-generation tasks?



Give an example…



Study 1: Analysing responses

• Embedded in a first-year undergraduate course, Proofs 

and Problem Solving

Written

• 2020/21

• N=333

• Week 8 homework 
(Best 8 out of 10 count 
for 25% of course)

STACK

• 2019/20

• N=322

• Week 8 “reading test” 
(Best 8 out of 10 count 
for 5% of course)



Written task



Available at https://stack-demo.maths.ed.ac.uk/demo/course/view.php?id=18

STACK version

https://stack-demo.maths.ed.ac.uk/demo/course/view.php?id=18


Comparing success rates
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Written



Task A:

90%
(258 of 286 

correct 

responses)



54%

22%
12%

10%

Task B:



58%

20%
14%

+13 others

Task C:



72%

27%

Task D:



Summary of findings

• Students performed better on the written 

task than on the e-assessment version

• Greater diversity of examples in written 

responses



Limiting the example space to piecewise 

functions only makes the task more difficult.

The format of the STACK task was unfamiliar.

Students tried harder on the handwritten task.

Timing and assessment context… 

So what on earth is happening? 
Some conjectures… 



Study 2: Interviews with students

• Volunteers recruited from the same 

course in 2021/22

Written

• 11 students

• In person, video 
recorded

STACK

• 8 students

• Via Teams, with shared 
screen recorded



Example generation strategies

Trial and error

Recall or otherwise generate 
examples and test whether they 

have the desired property

Transformation

Start with an example which fits 
some part of the properties then 
make changes to bring it closer

Analysis

Isolate desired features and 
deduce the conditions they 
impose on examples, and 

gradually refine

Antonini (2006); adapted from Edwards and Alcock (2010)



Do the students use different strategies?

Trial and error Transformation Definition Analysis

“in that box there”



Do the students use different strategies?

Trial and error

Transformation

Definition Analysis

Trial and error used 

more often on STACK



Initial thoughts

• E-assessment format adds challenge

– Using the interface

– Expressing answers

– Encouraging strategies that seem to be less 
effective

• Some of the challenge may be helpful (e.g. 
drawing attention to piecewise functions)



Thank you!
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