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Development of the Heuristic Attention Model Based on Analysis of Eye
Movement of Elementary School Students on Discrimination task

Shin, Won—sub - Shin, Dong-Hoon*

Seoul National University of Education

Abstract: The purpose of this study was to develop a HAM (Heuristic Attention Model) by analyzing the
difference between eye movements according to the science achievement of elementary school students on
discrimination task. Science achievement was graded by the results of the Korea nationa achievement test conducted
in 2012 for a random sampling of classes. As an assessment tool to check discrimination task, two discrimination
measure problems from TSPS (Test of Science Process Skill, developed in 1994) which were suitable for an eye
tracking system were adopted. The subjects of this study were 20 students from the sixth grade who agreed to
participate in the research. SMI was used to collect EMD (eye movement data). Experiment 3.2 and BeGaze 3.2
programs were used to plan experiments and analyze EMD. As a result, eye movements of participants in
discrimination tasks varied grestly in counts and duration of fixation, first fixation duration, and dwell time,
according to students' science achievement and difficulty of the problems. By the andysis of EMD, strategies of the
students problem-solving could be found. During problem solving, subjects eye movements were affected by visual
atention; bottom-up attention, top-down attention and convert attention, and aflunter attention. In conclusion, HAM
was developed, and it is believed to help in the development of a science learning program for underachievers.

Key words: heuristic attention model, bottom-up, top-down, cognitive load.
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A group B group
Average
2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 9 10 1 12

D.X[] 04 04 03 02 0.3 0.3 0505 05 04 02 04 04 04 03 01 02 03 05 0.1 0.37
D.Y[] 0.1 0.2 0.2 0.4 0.4 0.4 0.5 0.2 04 05 0.3 0.4 0.3 0.3 0.3 0.2 0.4 0.5 0.5 0.3 0.33
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* D: Deviation, TR: Tracking Ratio
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Fig. 3 Designation of AOI (area of interest)
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Fig. 5 First Average Fixation Time of Task 1's AOI
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Fig. 6 First Average Fixation Time of Task 4's AOI
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Fig. 7 Human Attention and Eye movement
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Table 4
Subjects Correct Answer Ratio
A group B group
Subject Average
3 4 5 6 7 8 1 3 4 5 6 7 8 9 10 11 12
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* O: Correct Answer, X: Incorrect Answer

Table 5
Problem Solving Strategy

Task.1 Problem—solving strategies

Strategy users

(person)
1 focus on one part and compare another option A group(®)
B group(12)
. A group(6)
2 focus on one part and compare others options B group(10)
. . . A group(0)
3 compare two whole options, and the other two comparison pictures B group(0)

Task.4 Problem—solving strategies Strategy users

(person)
) ) A group(2)
1 Generate imagery by rotating shape B group(7)
2 Count the number of each part of the shape A group(®)
B group(9)
3 Generate imagery by rotating shape and count the number of A group(0)

whole shape

B group(®)
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Fig. 8 Average Fixation time of Task 1' AOI
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