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Standardized tests give important, but limited information



Qualitative observations reveal a rich picture,  
but are resource-intensive



Could we discreetly measure the behavior of  
more students?



We started with previously-analyzed videos of students 
working on University of Maryland Tutorials



group behaviors 



qualitative codes for group behaviors 



Blue: Worksheet code 

Minimal interaction 
Focus on worksheet

Scherr & Hammer, Cognition and Instruction, 2009.



Green: Discussion code 

Intellectual and/or emotional  
engagement with group

Scherr & Hammer, Cognition and Instruction, 2009.



Red: TA code 

Attention belongs to the TA

Scherr & Hammer, Cognition and Instruction, 2009.



Yellow: Joking code 

Embarrassment,  
perceived vulnerability

Scherr & Hammer, Cognition and Instruction, 2009.



no “right” coding answers
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qualitative codes
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4 coders 
~900 time intervals



mode 
comparison

Cohen’s kappa percent 
agreement

V vs V 0.815 ± 0.009 87.4 ± 0.7

AV vs AV 0.79 ± 0.01 86 ± 1

V vs AV 0.790 ± 0.008 85.7 ± 0.5
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Systematic differences?

vs



Make a key for each mode



Combine all coders in a single mode



BLUE GREEN RED YELLOW

1:00 0% 50% 25% 25%

1:05 75% 0% 25% 0%

Combine all coders in a single mode
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BLUE GREEN RED YELLOW

1:00 0% 50% 25% 25%
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Combine all coders in a single mode



BLUE GREEN RED YELLOW

1:05 75% 0% 25% 0%

1:10 100% 0% 0% 0%

BLUE GREEN RED YELLOW

1:05 75% 25% 0% 0%

1:10 100% 0% 0% 0%

Compare modes: code agreement
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BLUE GREEN RED YELLOW

1:15 0% 75% 25% 0%

1:20 25% 75% 0% 0%

BLUE GREEN RED YELLOW

1:15 75% 0% 25% 0%

1:20 100% 0% 0% 0%

Compare modes: code disagreement





BLUE GREEN RED YELLOW

1:10 0% 50% 25% 25%

1:15 50% 0% 50% 0%

BLUE GREEN RED YELLOW

1:10 75% 0% 25% 0%

1:15 100% 0% 0% 0%

Compare modes: no-consensus disagreement





BLUE GREEN RED YELLOW

1:00 0% 50% 25% 25%

1:05 0% 50% 25% 25%

BLUE GREEN RED YELLOW

1:00 0% 50% 25% 25%

1:05 0% 25% 50% 25%

Compare modes: agreement 
(ambiguous behavior)







V-AV comparison: 
code disagreements
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V-AV comparison: 
no-consensus disagreements
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V-AV comparison: 
no-consensus disagreements



Could we discreetly measure the behavior of  
more students?



Visual cues give reliable information for this coding 
scheme

(AV mode has slight inclination towards interaction)

The future: automation
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