
• Rating systems assign ratings to players 
based on skill and levels based on difficulty

• Dynamic difficulty adjustment (DDA) via 
player-vs-level matchmaking

• Skill chains define the order of player 
skill acquisition during gameplay

• Used to define level progressions of 
varying difficulty

• Rating systems and skill chains have both 
been used for difficulty balancing in 
human computation games

Evaluating and Comparing Skill Chains and Rating Systems for 
Dynamic Difficulty Adjustment

Anurag Sarkar and Seth Cooper
Northeastern University

• Existing skill models combining rating systems and skill chains only applied to specific type of HCGs

• Relative pros and cons of using rating systems and skill chains not clear
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Evaluations using two human computation games

• 2D platformer HCG modeling item collection
• Skills based on running and jump mechanics

• 2D puzzle HCG modeling constraint satisfaction
• Skills based on using value-assigning tools

• For each game, recruited players using Amazon 
Mechanical Turk

• Players assigned randomly to one of 4 progressions

• Three broad measures
• Quantity and difficulty of completed levels

• Skill acquisition rates

• Failure and completion rates for different types 
of levels

Games Experiment



Results

• Variable analysis showing median values
• Using skill chains can lead to players completing harder levels
• Adding ratings system can lead to players completing more levels

Quantity and Difficulty of Completed Levels

Iowa James Iowa James (χ2(12) =34.5; p < .001)Paradox

Skill Acquisition Rates

Failure and Completion Rates for Different Level Types

• Percentage of players acquiring individual skills in each 
progression

• Using skill chains can lead to players acquiring skills at a 
higher rate

• Using only rating systems
causes players to complete 
fewer different types of levels

Paradox (χ2(5) =25.9; p = .002)

Number of completions and failures for each level type in both games


