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Large-Scale Assessments
• Comparison and bench-

marking of countries and 
economies

• Promotion of educational 
equity & showing disparities

• Monitoring and evaluation 
of educational processes 
and systems
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Retrieved from http://international-assessments.org/why-does-pisa-
appear-to-be-everyones-solution
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Complex Psychological Constructs in PISA/PIAAC
• Digital Reading (PISA 2009)
• Complex Problem Solving (PISA 2012)
• Collaborative Problem Solving (PISA 2015)
• Global Competencies (PISA 2018)
• Creative Thinking (PISA 2021)
• PS in Technology-Rich Environments (PIAAC 1)
• Adaptive Problem Solving (PIAAC 2)
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Benefits of Computer-Based Assessment

• Standardization
• Automatic scoring
• Tailored testing (CAT)

• Facilitating new item types
• Facilitating complex constructs
• Collecting additional information
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PISA Creative Problem Solving 
Tasks
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PISA Creative Problem Solving Tasks
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Axis 2: Assessment instruments VI
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PISA Creative Problem Solving Tasks
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PISA Creative Problem Solving Tasks
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Can we identify “good” 
behavior?

à Are students applying theoretically-derived strategies?
à How do theoretically derived optimal behaviors relate 

to performance? 
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• VOTAT strategy – strong relation to performance

19

Climate Control task
Total

incorrect correct

No VOTAT 42.2% 9.7% 51.9%

VOTAT 6.9% 41.1% 48.1%

Total 49.1% 50.9% 100.0%

Greiff et al. in C&E (2015)
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Greiff et al. in C&E (2015)
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Greiff et al. in CHB (2016)
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Approx. 40% deof
students with varying
exploration behavior

Greiff, Molnar, Martin, Zimmermann, Csapo (2018) in Computers & Education
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N-Gram analyses

Stadler, Fischer & Greiff (2019) in Frontiers in Psychology
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Learning Analytics, Machine Learning, 
EDM...
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Shute, Wang, Greiff, & Zhao (2016) in Computers in Human Behavior
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Shute, Wang, Greiff, & Zhao (2016) in Computers in Human Behavior
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A brief summary
• What has happened?

- Shift to technology-based assessment
- Innovative domains / complex 

constructs
- New methods

31

• What will / might happen?
- Combining theory & data
- Formative assessment (AfL)
- Complement for reporting
- Understanding the ”HOW”

Theory-
driven / 
Top 
down

Data-
driven / 
Bottom
up



Process Data & Psychological Constructs

Beyond Results: Workshop, Frankfurt, Germany, 17.06.2020Samuel Greiff & Björn Nicolay 32

Difficult to look into students’ minds, but instead 
from the “What” to the “How”

Introducing a new layer of understanding
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Follow our work on Facebook!

facebook.com/21cba
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Questions and Discussion

Shared interests
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Contact

35

Prof. Dr. Samuel Greiff
samuel.greiff@uni.lu

Research Area Group "Computer-Based Assessment“
11, Porte des Sciences

4366 Esch, Luxembourg
Phone: +352-466644-9245 


