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Influence of data category and specialty on the Four-card Problem:
an Eye-Movement Study
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ABSTRACT Objective: To examine the influence of data category and specialty on four-card problem. Methods: Using ASL 504
Eye-tracking system, 16 undergraduates attended the experiment of a between-group design, which was 2 (data category: abstract or con-
crete)x 2 ( specialty: arts or science). Results: ) There was no significance on main effect of data category while considered the great
standard, such as gaze time. @ There was of significance on main effect of specialty while considered the major standard. &) There was
no significant difference between two inclusive parts of conditional statement. Conclusion: (O The four-card problem of abstract data
needed more cognitive process, including condition statement and its inclusive parts. @ Different specialty of subjects had different effect
on comprehension of four-card problem. ) There had been comparably processed between two inclusive parts of conditional statement.
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Table 1 Mean and standard of eye movement data among different factor in solving four-card problems(M+ SD)

NS S st S ey PRI
) R i) A A ] HRLR S AHXNERREL PR 5
(S 41 mean of L AR
sum of fixation  fixation duration  sum of fixation fixation count % mean of fixation
factor group inter-fixation pupil diameter
duration % count duration
distance
R AR
10375+ 3.383 24503+ 9.898 33.000%+ 11.336 24.649+ 8.207 0.320+ 0.055 1.839+ 0.438 5.393+ 0.892
data category abstract data
FARFR
8.735+ 6.705 13.809+ 5.892 27.710+ 17.867 14.149+ 6.981 0.315% 0.077 1.970+ 0.454 4.744% 0.472
concrete data
RS i
the type of 10.819+ 3.772  26.401+ 11.887 33.500+ 12.973 25.743+ 10.424  0.332% 0.061 1.880+ 0.511 4.960+ 1.038
true
answer
i
l 8.960% 5.655 15.878+ 5.969  29.000+ 15.406 16.643+ 6.762 0.309+ 0.066 1.906+ 0.413 5.198+ 0.646
alse
il R
10.656% 2.526  25.003+ 10.411  40.750% 6.500 26.615+ 10.150  0.259+ 0.024 2.341% 0.223 4.908+ 0.421
specialty arts
HR
9.324% 5.620 18.098+ 9.411  27.330% 14.730  17.869+ 8.128 0.338+ 0.060 1.748+ 0.386 5.176x 0.885

science
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Note: the unit of time is second, the unit of relative fixation duration and fixation count are percent, the unit of inter-fixation distance is degree,

the unit of pupil diameter is millimeter. It is the same as follows.
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Table 2 Mean and standard of eye movement data among different data of conditioned sentence in solving four-card problems(M+ SD)
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BRI a5 ' 4 ' ' AR R ) mean of [ W
sum of fixation  fixation duration  sum of fixation mean of fixation
data category group fixation count % inter-fixation pupil diameter
duration % count duration
distance
MG LIS
5.769+ 2.117 13.046% 3.829  15.780% 3.962  12.142+ 3.564 0.360+ 0.094 1.607+ 0.274 5.444% 0.952
abstract data "if" sentence
MR 2F7)
6.808+ 5.492 15.009+ 9.136  21.44% 16272  14.834% 6.941 0.314£ 0.060 1.761% 0.381 5.196x 0.898
"then" sentence
HARM R LB S|
5.005% 3.090 8.436x 3.477 15.710% 7.566 8.714 4.500 0.323+ 0.098 1.440+ 0.280 4.778+ 0.532
concrete data "if" sentence
TR 25
3.585+ 3.799 5.086x 3.259 12.14+ 11.423 5.668+ 3.808 0.288+ 0.090 1.388+ 0.341 4.717+ 0.469

"then" sentence
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Table 3 Mean and standard of eye movement data among different answers of conditioned sentence in solving four-card problems(M+ SD)

N e s o TR
s AR [ AR A B i) HAREL o R o
IR 215 . . . . XA B . mean of L E A
sum of fixation  fixation duration  sum of fixation mean of fixation
type of answer group fixation count % inter-fixation pupil diameter
duration % count duration
distance
[m] 2 IR 1 pUE S|
5.868+ 1.788 13.711% 3.059  16.170% 1.329  13.068+ 3.812 0.365% 0.116 1.632+ 0.355 4907+ 1.010
true answer "if" sentence
MR2F7]
8.154+ 6.506  17.673% 10.469 24.500+ 19.593  16.724+ 8.097 0.324+ 0.076 1.830% 0.449 4.848+ 1.045
"then" sentence
[HE=%7:3°N T
5.174+ 2.937 9.420+ 4.186 15.500+ 7.138 9.186% 3.946 0.331+ 0.083 1.475% 0.226 5.299+ 0.747
wrong answer "if" sentence
T 2F]
3.744+ 3.060 6.464+ 3.332 13.100+ 9.632 7.283+ 3.960 0.289+ 0.072 1.459+ 0.313 5.069+ 0.580
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