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Conceptual framework
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Study design
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Typical homework problem
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Grigg, S. J. & Benson, L. European Journal of Engineering Education, 2014. 39(6): 617-635.

Established rating tool: PROCESS
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Problem-solving domain
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Grigg, S. J. & Benson, L. European Journal of Engineering Education, 2014. 39(6): 617-635.

Detailed PROCESS rubric
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Accuracy in assessment
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Bn - CjDi
- Fk-

Bn is the ability of student n.

Di is the difficulty of item i.

Cj is the severity of judge j.

Fk is the extra difficulty overcome in being observed 

at the level of category k, relative to category k-1.

log
𝑃𝑛𝑖𝑗𝑗𝑘

𝑃𝑛𝑖𝑗𝑘−1
=



Principle of Invariance

Rasch fundamentals of measurement
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Overall Measure - Rater Severity  - + Student Ability +
- PROCESS Item 
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Rasch creates common measure
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Measuring rater bias
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Raters discuss similar scores
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Scores for Student E:

Rater
Problem

definition

Represent 

problem

Organize 

knowledge
Calculate

Solution

completion

Solution

accuracy

Rater 1 3 3 3 3 3 1

Rater 2 3 2 3 3 3 1

Rater 3 3 3 3 3 3 3

Rater 4 3 3 3 3 3 1

Rater 5 3 3 3 2 2 1



Raters identify differences
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Scores for Student M:

Rater
Problem

definition

Represent 

problem

Organize 

knowledge
Calculate

Solution

completion

Solution

accuracy

Rater 1 3 3 3 2 3 1

Rater 2 3 2 1 1 2 1

Rater 3 3 3 3 3 2 3

Rater 4 2 3 3 2 1 1

Rater 5 3 3 1 3 2 1



Improving rater agreement
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Level of 

agreement
Weak Moderate



Iterative reliability evaluation 

Conclusions
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Accuracy of assessment

Identify source of measurement errors

Greater adherence to measurement principles
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