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Motivation
• Increased enrollment in CS1 classes
• Many students find CS1 concepts difficult to master and

workload too demanding
• Some students continue to ask for more practice questions
• Positive environment to encourage self-practice and 

learning at student’s pace

• Our solution: Course gamification platform
– Platform for additional practice
– Combines concepts of mastery learning with gamification
– Instructor can choose to count practice for extra marks or not
– Students can get extra practice at minimal cost to the instructor
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Related Work: OER for CS
• OER benefits

– Save instructor time in preparation
– Save students money
– Offer equitable learning opportunities
– Support students in achieving same or better learning outcomes

• OER in CS:
– Used in formal and informal settings
– Survey found main criterion for selection is quality of content
– Other factors: topic coverage, level of difficulty, details available, 

programming language, presence of examples, content recency
– Most used resources: assignments, problems, code examples
– Most common barrier is lack of clarity in copyrights
– Recent efforts in open question banks are limited (quantity and type)
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Related Work: Gamification Platforms

• Popular experimentation in CS education

• Generally positive impact on learning
– Attendance, time spent practicing, activities completed,

enrollment, self-reported enjoyment
– Often led to improved programming knowledge (grades)

• Lack of theoretical understanding of gamification on 
learning
– Concern with use of extrinsic rewards
– Over-engagement in playing rather than learning
– Other negative effects: indifference, loss of performance, 

undesired behavior, declining effects
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Our System: Course Gamification
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• https://gamification.ok.ubc.ca/

https://gamification.ok.ubc.ca/


Course Homepage
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Concept Map Navigation
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Concept Map Navigation
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Multiple Choice Questions
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Parson’s Questions
• Drag and drop lines of code to form working program 
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Written Programming Questions
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Immediate Feedback 
via JUnit Testing
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• Allows for incremental 
programming

• JUnit extension beyond 
output testing

• See Wednesday’s 
discussion paper 
(Adeyemi et al.)



Alternate List View Navigation
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Java Question Bank
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Personal Analytics
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Freeform Practice
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Self-Regulated Learning
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• Encourages students to engage and reflect about 
their own learning 



Setting Goals
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Monitoring Progress
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Reflecting on Performance
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Assignments and Exams
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Leaderboard

25



Challenges
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• Quota: 
– Users solve X questions in Y duration of time
– Every team member receives tokens associated with those X questions
– Goal: Incentivize students to do enough practice

• Top k teams
– Users solve X questions in Y duration of time
– Only members of teams ranked in top K receive tokens based on number of 

attempts used
– Goal: Promote a deeper level of problem-solving by using fewer attempts

• Consistency
– Users who complete an existing challenge in Z consecutive weeks
– Every member receives Z additional tokens
– Goal: Promote consistency in study habits

• Student-created
– Students create a challenge of one of the above types by defining parameters
– Tokens awarded based on challenge type
– Goal: Increase student’s sense of ownership and make challenges more playful
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Pilot Studies
• Since May 2022: Six CS1 classes with 650+ students
– Generally positive feedback from students, instructors, and 

teaching assistants
– No incentive for system use
– May 2003: students completed assignments with system

• Pilot study in January 2003 with 85 students
– Self-regulated learning:

• Pre-course survey showed students engage in goal setting
• No system activity on goal planning-execution-reflection cycle

– Gamification features:
• Leaderboard usage showed novelty effect
• About half the usage for challenges
• Fewer female students, stopped after midterm #1
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Summary and Future Work
• Course Gamification: 

– Open gamification platform for CS1 Java programming

• Next steps:
– Continue to pilot at UBC this coming year
– Analyze collected data

• Interested?
– Seeking collaborators 
– Piloting at other institutions

https://gamification.ok.ubc.ca/
– Contact: Dr. Bowen Hui bowen.hui@ubc.ca
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