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Collaborative Problem Solving 
(CPS)

• CPS is a skill critical for success in the 21st

century workforce

• Increased attention in the assessment 
community in the assessment of CPS
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CPS and Assessment

• Focus for assessment:
• Conceptualizing the construct

• Designing environments that provide 
opportunities to display CPS skills

• Determining methods for making 
inferences about individuals’ CPS skills

• No easy solutions given the complexity of 
CPS
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In-Task Assessment Framework

I-TAF provides additional support for instantiating 
the student model, task model, and evidence 
model of evidence-centered design
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How can observables 

be identified in the data?

I-TAF in ECD
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How do task 

affordances impact 

measurement?

How can the construct 

be operationalized in 

terms of behavior?

What components of the 

model are observable?



I-TAF Procedures

1. Generate an Ontology
 Delineate concepts and relationships

2. Expand to a Behavioral Ontology
 Identify potential strategies

3. Expand to a Cognitively Enhanced Ontology
 Link to tactics allowed by the task

4. Extract Features
 Identify relevant sections of log data

5. Create Chains-of-Evidence
 Link features to ontological concepts
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Example Application
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Step 1: Generate an Ontology
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Step 2: Expand to a Behavioral 
Ontology
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Step 3: Expand to a Cognitively 
Enhanced Ontology
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CPS Ontology
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Uses for Ontologies
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Develop Rubrics



CPS Rubric – Cognitive Dimension
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Evidence Identification



Step 4: Extract Features
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Feature Extraction Example
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Statistical and 
Psychometric Modeling



Modeling with I-TAF

• Use the ontology to generate a Student 
Model

• Compute aggregate features
• Count, mean, etc

• Use aggregate features as “observables” in 
the Stat Model
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Bayesian Networks
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Generalizability



I-TAF Generalizability

• Use the same ontology & behavioral 
ontology

• Update dark gray nodes in the cognitively 
enhanced ontology

• To represent different affordances in new 
task

• Update features

• Update chains-of-evidence
• To extract the SAME observables
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CPS Ontology for New Task
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Conclusions

• I-TAF provides a principled approach for 
assessment of complex constructs in digital 
environments

• Ontologies are the main component of I-TAF 

• Help lay out the constructs we wish to measure 
in a principled way

• Can serve as an anchor representation for other 
components of assessment such as scoring 
rubrics, evidence identification, and task design.
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