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OverviewOverview

• DescriptionDescription 
– intended benefits

• Demonstration

• Studies
– usage patternsg p

– student attitudes

– question quality

– efficacy

• Problems and future work



PeerWisePeerWise

• Web‐based MCQ repository built by studentsWeb based MCQ repository built by students

• Students:

develop new questions with– develop new questions with 
associated explanations

– answer existing questions and rate g q
them for quality and difficulty

– take part in discussions

– subscribe to authors they like

– compete with other students to 
appear on leaderboardsappear on leaderboards



Intended benefitsIntended benefits

• To studentsTo students



Intended benefitsIntended benefits

• To studentsTo students
– focuses attention on learning outcomes

"What I found most interesting was how other people structured 
their questions. It kind of made me think about what kind of 
topics or concepts people felt were important to the course, 
hence their choice of making a question on a particular topic "hence their choice of making a question on a particular topic.   



Intended benefitsIntended benefits

• To studentsTo students
– focuses attention on learning outcomes

– express understanding in their own words

" When I try to create questions, I realized that I have to fully 
understand the topic."  

"The biggest learning experience for me was setting up my 
multi‐choice question...

...in the end it was a lot of help because i was just about able to 
answer any question that was on the same topic as my 
question"  



Intended benefitsIntended benefits

• To studentsTo students
– focuses attention on learning outcomes

– express understanding in their own words

– question bank for drill and practice revision

"I answered over 100 questions it was a quick way to test myI answered over 100 questions, it was a quick way to test my 
knowledge and if I got the answer wrong the explanations 
helped me learn something I wasn't too sure with."  



Intended benefitsIntended benefits

• To studentsTo students
– focuses attention on learning outcomes

– express understanding in their own words

– question bank for drill and practice revision

– peer comparison

"Being able to see how other people answered was great as it 
allowed me to recognise at which level I was at compared to 
everyone else"everyone else"  

"The biggest benefit of using PeerWise was getting an 
understanding of the kind of level of questions and knowledgeg q g
that is possessed by other students" 



DemonstrationDemonstration



Intended benefitsIntended benefits

• To staffTo staff



Intended benefitsIntended benefits

• To staffTo staff
– unique insight into 

• what students feel is important 

• the capabilities of students, and what they are learning



Intended benefitsIntended benefits

• To staffTo staff
– unique insight into 

• what students feel is important 

• the capabilities of students, and what they are learning

– large relevant question banks, rated and discussed by 
studentsstudents

• ENGGEN 131, UoA Second Semester 2007, 6 weeks:
– 570 students

– 1 700 questions– 1,700 questions

– 35,000 answers



StudiesStudies

• Do students use PeerWise voluntarily?Do students use PeerWise voluntarily?
– usage patterns

• How do students feel about this activity?y
– student attitudes

• Are students developing good quality questions?p g g q y q
– question quality

• Is activity correlated with performance?
– efficacy



Usage Patterns



Usage patternsUsage patterns

• Do students use PeerWise voluntarily?Do students use PeerWise voluntarily?
– COMPSCI 101 course, UoA First Semester 2007 (530 students)

– Requirement: 2 questions, 10 answers

participation deadline



Usage patternsUsage patterns

• Do students use PeerWise voluntarily?Do students use PeerWise voluntarily?
– COMPSCI 101 course, UoA First Semester 2007 (530 students)

– Requirement: 2 questions, 10 answers

57%

final examparticipation deadline



Usage patternsUsage patterns



Student attitudes



Student attitudesStudent attitudes

• Perceptions of the PeerWise activityPerceptions of the PeerWise activity
– EngGen 131, UoA Second Semester 2007

– Requirement: 2 questions, 20 answers

– Likert scale survey (n = 439):
• Developing new questions helped me learn

A i th t d t' ti h l d l• Answering other student's questions helped me learn

• The ability to read and write comments was useful

• I would like to use PeerWise again next year

– Open‐ended comments



Student attitudesStudent attitudes

• Survey results (n = 439)Survey results (n   439)

Developing new questions 
helped me learn

Answering other student's 
questions helped me learnp q p

The ability to read and write 
f l

I would like to use 
P Wi icomments was useful PeerWise again next year



Student attitudesStudent attitudes

• Open ended commentsOpen ended comments
– “What do you believe are the biggest benefits of using 
PeerWise?”

– 279 written responses

– Coded for themes – two most common themes:
“ t d i / i i ” (35%)• “studying / exam revision” (35%)

• “assists learning” (16%)



Student attitudesStudent attitudes

• Open ended commentsOpen ended comments
– “studying / exam revision”



Student attitudesStudent attitudes

• Open ended commentsOpen ended comments
– “studying / exam revision”

“G d i i d N bj h i“Good, more interesting way to study. Not a subject that is 
easy to sit down and work on before exams, Peerwise is a 
good way to see how much you know.”

“The variety of questions that i encounter greatly prepare 
me for the exam”

“The large database of peerwise questions provides a great 
resource for exam revision.”



Student attitudesStudent attitudes

• Open ended commentsOpen ended comments
– “studying / exam revision”

– “assists learning”



Student attitudesStudent attitudes

• Open ended commentsOpen ended comments
– “studying / exam revision”

– “assists learning”

“Learning about different topics; it is sometimes easier to 
learn if you have to think about each question, rather than 
simply being told in the lecture ”simply being told in the lecture.”

“yes, because you learn from your mistakes.”

“useful for developing understanding and testing yourself”



Question quality



Question qualityQuestion quality

• What is the quality of the student generatedWhat is the quality of the student generated 
questions?
– a high quality repository will be a better study/revision 
resource

– CS1 course (taught using Java) at UoA First Semester 2008
617 ti ti i ti l• 617 questions, participation only

– We examined every 10th question
• 61 questions



Question qualityQuestion quality

• ExamplesExamples



Question qualityQuestion quality

• ExamplesExamples
– good questions



Question

Comments

Average rating: 3.93
Total responses: 108
Total ratings: 73

Alternatives Explanation



Question qualityQuestion quality

• ExamplesExamples
– good questions

– poor (but useful) questions



Question
Comments

Average rating: 0.40
Total responses: 14
Total ratings: 10

Alternatives

Explanation



Question qualityQuestion quality

• ExamplesExamples
– good questions

– poor (but useful) questions

– questions improved by others



Question Explanation

Comments

Average rating: 2.83
Total responses: 27
Total ratings: 23

Alternatives



Question qualityQuestion quality

• ResultsResults



Question qualityQuestion quality

• ResultsResults
– 11% of the questions (7 of 61) had incorrect answers

– In all cases these errors were discoveredIn all cases these errors were discovered



Question qualityQuestion quality

• Student perceptions of qualityStudent perceptions of quality
– How effectively do students rate questions?

– Can students avoid poor quality questions?

• We rated questions on the same scale (0 – 5)We rated questions on the same scale (0  5) 



Question quality

• A strong positive correlation, R = 0.54

Question quality

A strong positive correlation, R   0.54



Question quality

• Students use the ratings to decide which questions

Question quality

Students use the ratings to decide which questions 
to answer 



Efficacy



EfficacyEfficacy

• Do more “active” students perform better in examsDo more  active  students perform better in exams 
than less “active” students of similar ability?
– We need a measure for “activity”

– And for “ability” same initial “ability”

most leastmost 
"active"

least 
"active"

exam 
marks

exam 
marks

difference of means



EfficacyEfficacy

• We can measure “activity” in several waysy y
– Q

• the number of questions a student contributes

A– A
• the number of questions a student answers

– C
• the total character count of all comments a student writes

– D
• the number of days the student is active with PeerWisethe number of days the student is active with PeerWise

– CM
• a combined measure of all four of the above, based on sum of 
decilesdeciles



EfficacyEfficacy

• How do we measure initial “ability” (prior to usingHow do we measure initial  ability  (prior to using 
PeerWise)?
– mid‐semester test mark

Answers

– group students by quartile
Answers

Questions

1 2 3 4 5 6 7 8 9 10 11 12 exam revision

Test ExamPeerWise 
introduced

Assessment 
deadline



EfficacyEfficacy

• ResultsResults
– using “CM” (the combined metric)

All differences significant at 5% level



ProblemsProblems

• We are still learningWe are still learning



ProblemsProblems

• We are still learningWe are still learning
– High participation requirements don’t work well



ProblemsProblems

• We are still learningWe are still learning
– High participation requirements don’t work well

• One course required 2 questions per week

“How about 2 questions for every two weeks...?  Seriously need 
more time to actually study”

“Having to contribute two questions per week is discouraging – i’m
only willing to put so much time towards peerwise”

Answering 
questions posted 

by others on 
PeerWise helped

Developing 
questions on 

PeerWise helped 
me learn

PeerWise helped 
me learn



ProblemsProblems

• We are still learningWe are still learning
– High participation requirements don’t work well

– Some students lack faith in peers’ contributions



ProblemsProblems

• We are still learningWe are still learning
– High participation requirements don’t work well

– Some students lack faith in peers’ contributions

“In order to maintain a high standard of questions, the 
posted questions must be reviewed by staff and then be 
approved In this way all the questions would be very

“Its hard to know how good these questions really are/ 

approved. In this way all the questions would be very 
useful.”

how indicative they are of the standard we are expected to 
know. i.e. without the questions being rated by STAFF 
members.”



Future workFuture work

• Creating larger communitiesCreating larger communities
– Involve students at multiple institutions sharing the same 
repository

• Randomized controlled trial for efficacy
– Underway with CPSC and BIOL at UBC

• Feedback from instructors
– What is needed?



Thank youThank you

• Questions?Questions?
– I am in room 215 of CS building

– Email: paul@cs.auckland.ac.nz

– Also feel free to talk to Rosie Redfield (Life Sciences Centre)

http://peerwise.cs.auckland.ac.nz


