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Objectives : The aim of this study was to develop computerized attention tasks using smart devices for preschool aged chil-

dren for assessment of auditory attention, visual attention, and attention shifting abilities. We then evaluated their construct and

concurrent validity of them.

Methods : Sixty-seven 5- to 7-year-old children attending kindergarten were recruited. Newly developed computerized atten-
tion tasks and existing standardized attention tests such as Advanced Test of Attention (ATA) and Children’s Color Trails Test-2

(CCTT-2) were successively administered. To examine the concurrent validity of these tasks, correlation coefficients between the

participants’ scores on the newly developed tasks and the scores on well-known measures were calculated for assessment of each

component construct. We also examined the construct validity of the tasks using the developmental trend of the auditory atten-

tion, visual attention, and attention shifting abilities with age.

Results : Significant correlations were observed between the scores of computerized attention tasks using smart devices and

corresponding scores of ATA-auditory task, visual task, and CCTT-2. And there were significant linear increasing trends of cor-

rect scores with age from 5 to 7 years.

Conclusion : This study provides promising evidence for the utility of computerized attention tasks using smart devices for

preschool-aged children.
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Table 1. Comparison of scores on the computerized attention tasks using smart devices with age from 5 to 7 years
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=2 AL
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001 ; F=28.025, p<.001).

4 A BT 5
5 1A 2 e

LO}L a 2 UFEPTHE=28.055, p<

5yr, M (SD) 6yr, M (SD) 7 yr, M (SD) F p post-hoc
Auditory attention
Correct response 15.05 (4.55) 17.70 (4.81) 24.35 (3.95) 28.055 <.001 5, 6<7
Commission error 6.29 (6.00) 6.10 (4.54) 5.50 (3.83) 0.174 841
Omission error 21.10 (4.76) 18.30 (4.75) 11.62 (4.03) 28.025 <.001 5, 6<7
Reaction time 0.86 (0.13) 0.85 (0.11) 0.80 (0.14) 1.216 .303
Visual aftention
Correct response 55.67 (4.58) 58.30 (2.00) 58.81 (1.74) 7.055 .002 5<6,7
Commission error 4.43 (5.25) 0.95(1.19) 1.12 (1.31) 8.533 .001 5<6,7
Omission error 4.33 (4.58) 1.65 (1.98) 1.19 (1.74) 7.148 .002 5<6,7
Reaction time 175.77 (44.51) 153.68 (57.96) 147.57 (45.57) 2.026 140
Attention shifting
Correct response 72.10 (11.80) 78.05 (7.72) 82.00 (3.82) 8.547 .001 5<6,7
Perseveration error 12.24 (8.94) 8.80 (8.40) 7.65 (8.09) 1.787 176
Reaction time 0.62 (0.14) 0.62 (0.13) 0.58 (0.11) 0.731 485
M :mean, SD : standard deviation
Auditory attention task Visual attention task Attention shifting task
30 60 85
2 2 2
g » é 58 g 80
£ = b=
8 S s ¢ 75
g " 5] 5]
10 54 70
S5yr 6 yr 7yr S5yr 6yr 7 yr Syr 7yr
Fig. 4. Comparison of correct scores on the computerized attention tasks using smart devices with age from 5 to 7 years
Table 2. Comparison of correct scores on the computerized attention tasks using smart devices with sex
Male, M (SD) Female, M (SD) t Sig
5yr Auditory attention 15.30 (4.22) 14.82 (5.04) 15.05 (4.55) 236
Visual attention 57.50 (2.99) 54.00 (5.23) 55.67 (4.58) 1.854
Attention shifting 70.20 (15.32) 73.82 (7.77) 72.10 (11.80) —.693
6 yr Auditory attention 19.18 (4.69) 15.89 (4.57) 17.70 (4.81) 1.581
Visual attention 58.55 (1.92) 58.00 (2.18) 58.30 (2.00) 596
Attention shifting 78.73 (8.27) 77.22 (7.38) 78.05 (7.72) 425
7 yr Auditory attention 24.83 (4.57) 23.93 (3.45) 24.35 (3.95) 575
Visual attention 59.00 (2.09) 58.64 (1.45) 58.81 (1.74) 513
Attention shifting 81.75 (4.43) 82.21 (3.36) 82.00 (3.82) —.304

M :mean, SD : standard deviation
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Table 3. Correlation between correct response of the auditory attention tasks in this study and ATA's auditory attention tasks

Auditory attention tasks in this study

ATA_auditory attention task
Correct response

Commission error

Omission error Reaction time

Correct response L6697
Commission error —.3941
Omission error —.4021
Reaction fime -.098

—.001 —.6717 —.191
.035 .380" .050

-.159 4071 169

—.092 141 348"

* . p<.05, T : p<.0l. ATA : Advanced Test of Aftention

Table 4. Correlation between correct response of the visual attention tasks in this study and ATA's visual attention tasks

Visual attention tasks in this study

ATA_visual attention task
Correct response

Commission error

Omission error Reaction time

Correct response 4121
Commission error .060
Omission error -.095
Reaction time —.5291

-.382" —.412" -.212
.003 —-.059 —.242*
.089 .096 -.192
3741 5291 114

1 p<.05,1: p<.01. ATA : Advanced Test of Attention
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Table 5. Correlation between correct response of the attention shifting tasks in this study and CCTT-2

Attention shifting tasks in this study

cemr2 Correct response Perseveration error Reaction time SD of reaction time
Time score -317" 136 .245* 363"
Color sequence error —.306* .306* .070 137
Number sequence error —.002 .075 .074 199
Near-miss score .054 231 —-.032 041
PrompT score .057 209 —.110 -.014
1 p<.05,1: p<.01. CCTT-2: Children's Color Trails Test-2, SD : standard deviation
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