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Research on Eye-tracking Indicators for Cognitive Load Representation in
Multimedia Learning

WANG Guohua', TIAN Lianghao', NIE Shengxin', ZHU Ke?, LIANG Yunzhen'
(1.Department of Education, Henan Normal University, Xinxiang Henan 453000;
2.Intelligent Education Henan Collaborative Innovation Center, Xinxiang Henan 453000)

[Abstract] Measuring cognitive load through eye—tracking devices has become an important method for
cognitive load measurement. Although many studies have relied on the measurement data output by eye—
tracking devices to characterize cognitive load, there are no clear indicators of which eye—tracking data can
accurately characterize the cognitive load status of learners. This study used a meta-analysis method of
evidence —based research to quantitatively analyze 62 experimental studies at home and abroad, to
systematically examine the impact of cognitive load on eye—tracking indicators and explore eye—tracking
indicators that can characterize cognitive load in multimedia learning. It is found that: (1) the overall effect
size of the samples included in the study is 0.547 (k=318), indicating that eye —tracking indicators are
significantly affected by cognitive load; (2) analyzing the different measurement indicators as moderating
variables, it is found that 15 eye—tracking indicators with significant effect sizes, such as pupil diameter,
can better characterize learners” cognitive load status; (3) in the analysis of other moderating variable, it is
found that the eye—tracking device with a sampling rate below 60Hz is more suitable for the measurement
of cognitive load in multimedia learning, while there is no moderating effect for the nature of knowledge
and the source of cognitive load.

[Keywords] Cognitive Load; Multimedia Learning; Eye—tracking Experiment; Eye—tracking Technology;

Meta—analysis
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