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Analysis of Gaze Fixation at the Heading Positions of

Column Shown in the Table of Life Science Textbooks
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<ABSTRACT>

The purpose of this study is to analyze the difference in student eye movements for the heading positions of
column located between the left front or center of the table. The presented table was divided into a simple type
(S type) and a complex type (C type) of table, and the column headings were shown in the f type displayed on
the front of the table and the b type displayed in between. Eighteen high school students were sampled to collect
eye tracking data after presenting S-f/C-b type or S-b/C-f type tables. The collected eye tracking data was
analyzed in terms of total duration time, fixation count, fixation duration time, and the fixation ratio on target.
The results of the study have been shown that the analyzing time of the table took longer for the b-type table in
the case of simple tasks, and the longer for the f-type table in the case of complex tasks. In addition, when the
ratio of fixation was changed from the S-f type to the S-b type, the ratio was increased. However, the ratio of
fixation was decreased. when the C-f type changed to the D-b type. Furthermore, the duration time of fixation
was significantly longer when the table type was presented in the form of a b-type task rather than in the f-type.
This study is presumable provided an alternative interpretation of how the design of table in the textbook is

presented to learners.
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2. Task Design
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[Figure 2] S-b type task presented for students
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[Figure 4] C-b type task presented for students
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3. Experimental Tool
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[Figure 5] S2 Eye tracker system (Mirametrix Inc.)
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4. Area of Interests (AQOIs)
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[Figure 7] AOI of S-f type task
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5. Data Collection and Analysis
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<Table 1> Purpose and metrics by measurement area

Measuring area Metrics

Pur pose

Data interpretation

time according to

table presentation
format

Judgment standard
of task performance Total duration time
burden degree

Fixation duration
time
Fixation count
The ratio of on
target

Eye Movement for Criteria for Highly
the First 3 Seconds  Sensitive Stimuli

Check the student's Fixation duration
eye movement for time
the entire time Fixation count
Identifying eye The ratio of
movement pattern target fixation

Eye movements of

students throughout

the time interpreting
the table
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III. Results and Discussions

1. Data Interpretation Time
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<Table 2> Total duration time according to the table

presentation format(s)

Table Presentation

N Average(s) p

Format
S-f Type 9 15.54
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C-f Type 9 23.36
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<Table 3> Fixation duration time(s), fixation count, and the ratio of target fixation for the first 3 seconds

S-f Type Project S-b Type Project p C-f Type Project  C-b Type Project

FD FC Ratio FD FCt Ratio FD FC FD FC Ratio FD FC Ratio FiD FC
Data-1, 3 0.135 1.56 0.087 0.133 0.86 0.152 956 .116 0.105 1.86 0.056 0.106 1 0.106 .448 .341
Data-2, 4 0.140 044 0316 0.061 0.57 0.121 .246 1.000 O 0 . 0.095 0.78 0.121 .083 .197
Row-1, 2 0.051 0.78 0.065 0.132 1.29 0.096 .016* .463 0.083 043 0.220 0.120 122 0.098 .051 .114
Title-1, 2 0.027 0.44 0.061 0.085 043 0.170 .084 1.000 O 0 . 0005 0.11 0.048 .347 1.000

* FD (Fixation duration time); FC (Fixation count); Ratio (The ratio of target fixation)
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3. Fixation Duration Time
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<Table 4> Percentage of data interpretation time by AOI
of the assignment(%)

S-f S-b Cf C-b
Type  Type b Type Type

Data-1, 3 3727 34.04 580 38.07 3438 .447

Data-2, 4 27.15 2295 259 2247 2996 .052

Row-1, 2 1745 22,09 271 1729 20.51 .423

Title-1, 2 531 340 145 556 289  .085
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[Figure 9] Binning chart

- 46 -



Brain, Digital, & Learning, 10(1)
<Table 5> Metrics by AOI for total time
S-f Type S-b Type C-f Type C-b Type
FD FC Ratio FD FC Ratio FD FC Ratio FD FC Ratio
Data-1, 3 0.140 7.667 0.018 0.145 8857 0016 0.127 8857 0.014 0.138 8 0.017
Data-2, 4 0.157 6556 0.024 0.133 5857 0022 0.130 7286 0.018 0.140 7.3 0.019
Row-1, 2 0.116 3444 0.034 0.140 6.714 0.020 0.104 4714 0.022 0.134 5.1 0.026
Title-1, 2 0.097 1333 0073 0.101 0857 0.117 0.057 1286 0.045 0.048 0.6 0.081

* FD (Fixation duration time); FC (Fixation count); Ratio (The ratio of target fixation)
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