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What are perceptual skills and when do we need them?
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Research Questions

1. Analyzing the role of perceptual skills on different expertise levels.

� Expertise difference studies with eye tracking and thinking aloud during task 

performance.

2. Developing and testing a method to teach perceptual skills. 

� Instructional design studies with eye tracking and learning outcomes.

• … in classifying locomotion patterns of reef fish (biodiversity).

Jarodzka, H., Scheiter, K., Gerjets, P., & van Gog, T. (2010). In the eyes of 
the beholder: How experts and novices interpret dynamic stimuli. Learning 
and Instruction, 20, 146-154.

• … in diagnosing epileptic seizures in infants (pediatric neurology). 

Balslev, T., Jarodzka, H., Holmqvist, K., de Grave, W., Muijtjens, A., Eika, 
B., Van Merriënboer, J., & Scherpbier, A. (2011). How do paediatricians 
diagnose? Visual attention and cognitive processes. Manuscript submitted 
for publication.

Role of perceptual skills in expert performance

Thinking aloud

Diagnosis in pediatric neurology

Balslev, T., Jarodzka, H., Holmqvist, K., de Grave, W., Muijtjens, A., Eika, B., 
Van Merriënboer, J., & Scherpbier, A. (2011). How do paediatricians 
diagnose? Visual attention and cognitive processes. Manuscript submitted 
for publication.
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Van Meeuwen, L., Jarodzka, H., Brand-Gruwel, S., Van Merriënboer, J., De Bock, Jeano, & Kirschner, P. (in 

prep.). Processes Mediating Expertise in a Visual Task: Eye Movements, Verbal Reports, and Spatial Abilities 

in Air Traffic Control
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Cued retrospective 

reports

1. “Please take a look at the way the fish swims.”

“Please watch the replay and tell me what you were thinking during your first 

viewing.”
3.

Eye movements

2.    Description of the locomotion pattern Performance

...

(Van Gog, Paas, Van Merriënboer, & Witte, 2005)

measures

Investigating Expertise Differences in Perceptual Tasks with Dynamism

Jarodzka, H., Scheiter, K., Gerjets, P., & van Gog,  T. (2010). In the eyes of the beholder: How 
experts and novices interpret dynamic stimuli. Learning and Instruction, 20, 146-154.

Characteristics of Visual Expertise

• Perceptual skills required for dynamic stimuli

– efficient visually search within (equally) salient relevant and irrelevant 

elements and detection of relevant elements

– correct interpretation of these elements

• Knowledge- and experience-based shortcuts (fish)

– increase with expertise & enable a fast and correct reaction

– found in verbal and in eye tracking data

– strategies become more diverse with increasing expertise (as measured by 

string-editing Levenshtein method of scanpaths) � may be different for the 

other two tasks!

• … in classifying locomotion patterns of reef fish (biodiversity).
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• … in diagnosing epileptic seizures in infants (pediatric neurology). 

Jarodzka, H., Balslev, T., Holmqvist, K., Nyström, M., Scheiter, K., Gerjets, P., & 
Eika, B. (2010). Learning perceptual aspects of diag nosis in medicine via eye 
movement modeling examples on patient video cases. In S. Ohlsson & R. 
Catrambone (Eds.), Proceedings of the 32nd Annual Conference of the 
Cognitive Science Society (pp. 1703-1708). Austin, TX: Cognitive Science 
Society. 

Fostering perceptual skills Conveying Perceptual Skills

Many instructional material use expert knowledge to convey skills to learners. 

Two prototypical instructional methods for initial skill acquisition are:

1. Worked examples

2. Cognitive modeling

Novel Instructional Approach: Eye Movement Modeling Examples

Van Gog, T., Jarodzka, H., Scheiter, K., Gerjets, P., & Paas, F. (2009). Attention 

guidance during example study via the model’s eye movements. Computers in Human 

Behavior, 25, 785- 791.

...

didactical 

model
student

Presentation of Perceptual Processes in Video Examples

• Adding information on perceptual processes to already complex visualizations might cause 

mental overload; furthermore, this type of presentation occludes the relevant information

• An alternative is to present perceptual processes by reducing existing information and 

highlighting the relevant information by reducing spatio-temporal contrasts and color 

saturation

Dorr, M., Jarodzka, H., & Barth, E. (2010). Space-variant spatio-temporal filtering of video for 

gaze visualization and perceptual learning. In S. N. Spencer (Ed.), Proceedings of ETRA 2010: 

ACM Symposium on Eye-Tracking Research & Application (pp. 307-314) Austin, Texas, USA. 



EMME in different applications
Learning Phase: Attention Guidance 
Euclidean distance over time between model’s and student’s gaze points
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Testing Phase: Visual Search of Relevant Elements
Time until looking at and dwell time on relevant areas
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Testing Phase: Interpretation of Relevant Elements
Multiple-choice questionnaire on detecting and interpreting
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Summary of Results (Compared to Control Group Without Cue)

Design

Blurring CCircleBlurring CCMDot

Medical diagnosisBiological classification

Task 

Attention guidance � � ✖ �

Visual search ✖ � ✖ �

Interpretation � ✖ ✖ �

CCM = contrast, color, motion C = contrast

For questions on this talk, 

please contact me: 

Halszka.Jarodzka@OU.nl


