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Technology Motivation Challenges Evaluation 

What is a “student-generated question”? 

“testing” 

“generation” 

“self-explanation” 

Overview 

Reflections on student-generated questions 



A student creates: 

the question stem 



A student creates: 

a set of answer options 



A student creates: 

an explanation of the answer 



PeerWise 



Motivation 

“Active” engagement with the course material 

Student feedback 

“You don't really understand how 
much or how little you know about a 
concept until you try to devise a 
good, original question about it” 
 
“The aspect I found truly useful was 
the creation of questions, which 
reinforced much of [my] 
understanding while also actively 
making me clarify and solidify my 
thought processes (especially the 
explanation parts)” 



Motivation 

Dunlosky, “Strengthening the student toolbox”, American Educator, 37(3):12-21, 2013 

“Can we have the 
answers to last 
year’s exam?” 

• High stakes exams 
• Exam preparation strategies 

• Re-reading coursebook and lecture notes 
• Highlighting/underlining 
• Creating summaries 
• Forming mental imagery of text materials 
• Self-explanation 
• Practice testing 

social  
comparison  

=  
powerful  
feedback 
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Motivation 



Chi et al. “Self-explanations: How students study and use examples in learning to solve problems" Cognitive Science, 13(2):145-182, 1989.  

Roediger et al. "Retrieval practice (testing) effect" In Encyclopedia of the Mind, Sage Publishing Co., pages 660-661, 2013.  

The “generation” effect: 
• Individuals remember information better if they take an active role in producing it, 

rather than if it is provided to them [Slamecka & Graf, 1978]  

Slamecka and Graf. "The generation effect: Delineation of a phenomenon". Journal of Experimental Psychology, 4:592-604, 1978. 
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Motivation 

All supported by multiple classroom studies 



Challenges 

Not perfect 
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Challenges 

Not perfect 

“Trick” questions Poor questions Wrong answers 
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A genuine review resource 
• use of repository to prepare 

for summative exams, even 
when voluntary 

High accuracy, even 
amongst the most active 
students 
• 136 students 

submitted > 300 
answers  

• 86,430 out of 188,590 
total answers  

A typical 
large course 

(n = 1,031) 



How good are 
the student 
authored 
questions? 

+ 
Do students 

learn by 
authoring 

questions? 

Evaluation 



What proportion of questions are “good”? 

Physics 1A 
The University of Edinburgh 

We know that at 
least some are! 



What proportion of questions are “good”? 

Bates et al. “Assessing the quality of a student-generated question repository" Phys Rev Special Topics, PER, 10, 2014.  
Bottomley et al.  “A Participatory Learning Approach to Biochemistry Using Student Authored and Evaluated Multiple-choice 
Questions”, Biochem. Mol. Biol. Educ., Vol. 39, No. 5, pp. 352–361, 2011. 
Purchase et al. “The Quality of a PeerWise MCQ Repository”. In Proceedings of ACE 2010, Vol. 103. ACS, Australia, pp. 137-146, 2010. 

617  
questions 

528  
questions 

Unscaffolded activity 

• Around 1 in 10 questions incorrect 
• Different institutions and subjects 



What proportion of questions are “good”? 

Bates et al. “Assessing the quality of a student-generated question repository" Phys Rev Special Topics, PER, 10, 2014.  
Bottomley et al.  “A Participatory Learning Approach to Biochemistry Using Student Authored and Evaluated Multiple-choice 
Questions”, Biochem. Mol. Biol. Educ., Vol. 39, No. 5, pp. 352–361, 2011. 
Purchase et al. “The Quality of a PeerWise MCQ Repository”. In Proceedings of ACE 2010, Vol. 103. ACS, Australia, pp. 137-146, 2010. 

617  
questions 

528  
questions 

Unscaffolded activity Scaffolded activity 

• Around 1 in 10 questions incorrect 
• Different institutions and subjects 

Questions classified according to 6 categories: 

• Around 1 in 20 questions incorrect 
• Around 1 in 10 inadequate explanation 
• Virtually no obvious plagiarism 
• More than 75% beyond simple recall 



Do students learn by authoring questions? 

J. Hardy, S. Bates, M. Casey, K. 
Galloway, R. Galloway, A. Kaya, P. 
Kirsope & H. McQueen. "Student-
Generated Content: Enhancing 
learning through sharing multiple-
choice questions", International 
Journal of Science Education, Vol. 
36, Iss. 13, 2014  

H. McQueen, C. Shields, D. Finnegan, J. 
Higham & M. Simmen. "Peerwise 
provides significant academic benefits 
to biological science students across 
diverse learning tasks, but with 
minimal instructor intervention", 
Biochem. Mol. Biol. Educ., 1-11, June 
2014 

L. Singh. "Technology enhanced 
peer learning with PeerWise: 
Experiences and perceptions from 
a developing country" In Caribbean 
Teaching Scholar, Vol. 4, No. 1, 5-
22, April 2014 

M. Casey, S. Bates, K. Galloway, R. 
Galloway, J. Hardy, A. Kay, P. Kirsop, 
H. McQueen. "Scaffolding student 
engagement via online peer 
learning". European Journal of 
Physics, Volume 35, Issue 4, 2014 

Very robust correlations between  
student activity and exam performance 

More than a dozen papers report this using PeerWise alone (four published in 2014) 



Only experimental group could author – all students could answer 

“Authoring” “Non-authoring” 

Novice  
programming  

students 

randomised 

n = 364 n = 365 

Create 3 questions 
Voluntary answering 

Voluntary answering 

Do students learn by authoring questions? 



“Authoring” group performed significantly better (although a small effect size) 

Performance on summative test by group 

“Authoring” “Non-authoring” 

Novice  
programming  

students 

randomised 

n = 364 n = 365 

Create 3 questions 
Voluntary answering 

Voluntary answering 



• All 1139 questions 
were coded for topic 
– logical and relational 

operators 
– while loops 
– matrix manipulation 

• Students authoring 
on a given topic 
much more likely to 
answer related test 
questions correctly 
 

Performance on related test items 

Logical / relational 

operators 

While loops Matrix 

operations 

Exam Question Topics Denny, P. “Generating Practice Questions as a Preparation Strategy 
for Introductory Programming Exams”, In Proc. 46th ACM Technical 
Symposium on Comp Sci Ed, SIGCSE'15 (to appear March 2015) 



Conclusions 

• PeerWise is a simple way to support a 
student-generated question activity 

• Students value practice questions 
authored by their peers, answering them 
voluntarily prior to exams 

• Students are capable of authoring a 
repository of relevant, high quality 
questions 

• Generating and answering practice 
questions can be an effective learning 
strategy 

Thank you 
paul@cs.auckland.ac.nz 


