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•  Web-based Multiple Choice Question 
repository built by students 

•  Students: 
–  develop new questions with 

associated explanations 
–  answer existing questions and rate 

them for quality and difficulty 
–  take part in discussions 
–  can follow other authors 

peerwise.cs.auckland.ac.nz	
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As a question author….. 
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As a question answerer ….. 
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•  2007-Summer 2010 
–   45 institutions 

–   260 courses 

–   20661 students have contributed 

–   57324 questions have been written 

–   1527574 answers have been submitted 



•  Feb 2011 
–   77 institutions 

–   557 courses 

–   33757 students have contributed 

–   94207 questions have been written 

–   2308854 answers have been submitted 



•  Oct 2012 
–   308 institutions 

–   1905 courses 

–   94961 students have contributed 

–   379464 questions have been written 

–   8172405 answers have been submitted 



 

 



II. Use at UoE 



Use of the system at Edinburgh, 2010-present 

•  First-year, calculus-based introductory courses 

•  Semester 1: 
–  Newtonian mechanics 

•  Semester 2: 
–  Waves and modern physics 

•  Cohort: 
–  Approx. 200-300 students 
–  75% male, 25% female 
–  50% majors, 50% non-majors 

 



Pilot year (2010-11) – replace single handin 
 
PeerWise was introduced  
in workshop sessions  
in Week 5 
 
Students worked through 
structured example task  
and devised own Qs in groups. 

 
All these resources are available online (see final slide) 
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An assessment was set for the end of  
Week 6:  
 
Minimum requirements: 
 
•  Write one question 
•  Answer 5 
•  Comment on & rate 3 
 
Contributed ~3% to course assessment 
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Rollout year 2011-12: 3 hand-ins replaced 
 
Same requirements each 
time (w1, a5, r&c 3) 

 
•  Activity 1: intro as before 
•  Activity 2: focus on distracters 
•  Activity 3: integrating diff. sections of course  
 
Contributed ~7% to course assessment 

 
 

 
24 



 
25 



We were deliberately 
hands off.  
 
•  No moderation 
•  No corrections 
•  No interventions at all 

But we did observe….. 
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Generally, students did 
 
•  Participate beyond minimum 

requirements 
•  Engage in community learning, 

correcting errors 
•  Create problems, not exercises 
•  Provide positive feedback 
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Generally, students did not 
 
•  Contribute trivial or irrelevant questions 
•  Obviously plagiarise 
•  Participate much beyond assessment 

periods 
•  Didn’t all leave it to the last minute 
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Correlation with end of course outcomes 



Quartiles 
Q1 – top 25% 

Q2 – upper middle 

Q3 – lower middle 

Q4 – bottom 25% 

 

22 students did not 
take the FCI 

 





•  JISC	
  project	
  –	
  SGC4L	
  



Results – Second Year Physics, University of Glasgow 



Results – Second Year Physics, University of Glasgow 



III. Question quality 



Comprehensive	
  categorisa9on	
  of	
  >50%	
  of	
  
repository	
  for	
  two	
  successive	
  academic	
  years	
  
	
  
Principal	
  measures	
  to	
  define	
  a	
  ‘high	
  quality	
  
ques9on’	
  
	
  -­‐	
  cogni9ve	
  level	
  of	
  ques9on	
  
	
  -­‐	
  explana9on	
  quality	
  
	
  -­‐	
  other	
  criteria	
  



Category  Description 
      6   Create (synthesise ideas) 
      5   Assess 
      4   Analyse (multi-step) 
      3   Apply (1-step calcs.) 
      2   Understand 
      1   Remember 

Cognitive level of question 



Cognitive level of question 



Explanation  

0 – Missing 
 
1 – Inadequate 
(e.g. wrong reasoning / answer, trivial, flippant, unhelpful) 
 
2 – Minimal  
(e.g. correct answer, but with insufficient explanation or justification, aspects may be 
unclear) 

 
3 – Good/Detailed 
(e.g. clear and sufficiently detailed exposition of correct method and answer) 
 
4 – Excellent 
 (e.g. Describes physics thoroughly, remarks on plausibility of answer, use of 
appropriate diagrams, perhaps explains reasoning for distractors)  



‘High quality’ question  

1.  At least 2/6 on cognitive level (“understand” and above) 

2.  At least 2/4 on explanation (“minimal” and above) 

3.  Clearly worded question (binary) 

4.  Feasible distractors  

5.  ‘Most likely’ correct (binary) 

6.  ‘Not obviously’ plagiarised (binary) 



Categorisation process 

•  2 raters : categorise ~35 questions 
•  Initial inter-rater reliability check : refine  
•  Categorise further 22 questions  
 
•  IRR determined using Cohen’s Kappa. 

•  Agreement above 90% for taxonomic level and 
explanation.  



Example category 1 question 



Example category 2 question 
The diagram shows four electron 
energy levels in an atom. The 
transition of an electron from 
level 3 to level 1 as shown in the 
diagram produces a photon in the 
visible light range. Which 
transition is most likely to 
produce a photon in the 
ultraviolet range? 



Example category 3 question 



Example category 6 question 



Example 4/4 explanation 
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Results: Physics 1A 2010 and 2011 

2 successive years of the same course (N=150, 350) 
 
•  ‘High quality’ questions: 78%, 79% 

•  Over 90% (most likely) correct, and 3/5 of those 
wrong were identified by students.  

•  69% (2010) and 55% (2011) rated 3 or 4 for 
explanations 

•  Only 2% (2010) and 4% (2011) rated 1/ 6 for 
taxonomic level.  

 
 
 



Results: Question level Physics 1A 2010 and 2011 
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Literature   

Bottomley & Denny Biochem and Mol Biol Educ. 39(5) 352-361 (2011)  

 
•  107 Year 2 biochem students  
•  56 / 35 / 9 % of questions in lowest 3 levels.  
 
Momsen et al CBE-Life Sci Educ 9, 436-440 (2010) 
 
“9,713 assessment items submitted by 50 instructors in 
the United States reported that 93% of the questions 
asked on examinations in introductory biology courses 
were at the lowest two levels of the revised Bloom’s 
taxonomy”  
 
 
 



Zheng et al. (2008), Science 319, pp414-415 



Results: Explanation Physics 1A 2010 and 2011 
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Results: Question level Physics 1A / 1B 2011 



•  High general standard of student-generated questions 

•  Relatively few basic knowledge questions 

•  Vast majority of questions require at least application 

•  Some questions at highest cognitive levels  

•  Appears not to be course or subject specific 

•  We hypothesise scaffolding activities may promote 
high level cognitive engagement 

Summary 



IV. Community, 
further research 



Further work 

 

•  Controlled experiment for influence of 
scaffolding?  

3 groups:  

 - control (no intervention) 

 - partial (tool, no scaffolding) 

 - full (tool, scaffolding) 



Further work 

 

•  Other correlations:  
-  Who answers what? (social network analysis) 
-  What’s the role / impact (if any) of comments? 
-  Question quality ßà academic ability? 

•  Crowd-sourced assessments? (appropriately 
validated)  

•  Multi institution course space?   
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Community:  
http://www.PeerWise-Community.org  
 
JISC-funded multi institution study: 
https://www.wiki.ed.ac.uk/display/SGC4L/Home  
 
UoE Physics Pilot Study: 
AIP Conf. Proc. 1413, 359  http://dx.doi.org/10.1063/1.3680069  

 

UoE Physics scaffolding resources 
http://www2.ph.ed.ac.uk/elearning/projects/peerwise/  

Resources 
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