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� Multimedia in science education

� Guide students’ attention

� Activate prior knowledge

� Create deeper conceptual understanding
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� Does visual cueing influence problem solving 
ability?

� Does visual cueing activate prior knowledge?

� Do students reason differently after visual 
cueing?

� Does visual cueing affect students’ eye 
movements?
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Attentional Cueing
� Visual cues on animation of 

cardiovascular system 
enhanced comprehension 
and transfer performance.[1]

1. B. Koning et. al. (2007)

� Participants whose eyes were 
guided while solving 
Duncker’s radiation problem 
solved more quickly.[2]

2. L. Thomas & A. Lleras (2007)
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Visual Attention Differences

� Participants who responded correctly visually 
attended to the diagram differently.[3]

3.  Carmichael et. al. (2010)

Relevant Area

Correct:  30%

Incorrect: 18%

Salient Area

Correct:   13% 

Incorrect:  25%

Percentage of Time 
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� Can we guide novices’ attention to relevant parts of a 

diagram using visual cues to help activate correct prior 

knowledge and answer correctly?
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� N=15 participants (8 cued, 7 non-cued)

� Students had taken at least one physics course

� Prior course taken varied between students

� Varying scientific backgrounds, different majors
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NonNon--Cued GroupCued Group

Similar problems 
– same concept, similar surface features
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Example Cues
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Transfer ProblemInitial Problem

12

– same concept, different surface features.
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� Comparisons between cued vs. non-cued groups:

� Transfer problem responses

� Number of similar problems needed

� Changes in verbal explanation

� Eye-Movements on initial/transfer problems 
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� Students who correctly moved to the transfer problem after a 

given number of similar problems

• Categorized participants verbal explanations 

to analyze changes in conceptual reasoning.
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“The hill was 
steeper in A, so it 

will be going 
faster.”

“There are less 
bumps in A, so it 

will be going 
faster.”
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� Eye Movements:

Initial Rollercoaster Problem:
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Rollercoaster Transfer Problem:
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� Some transfer problem improvement, overall cueing 
effect on transfer problem accuracy.

� No notable difference in number of similar 
problems.

� Differences in verbal explanation changes in 
Problem Sets 2 and 4.

� Cueing causes similar eye-movements on transfer 
problems.

Note: Due to small sample size, Mann-Whitney test shows no significant difference 
in transfer problem responses and changes in explanation.
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� Repeat with more students.

� Vary cue type.

� Increase cue duration.

� Increase number of similar problems.

� Control more precisely for differences in prior 
knowledge.
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Further questions? 

Contact me @:
steve461@umn.edu
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