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Smart Device Usage-Related Factors are Correlated
with Self-Regulation Ability in Early Childhood

Purpose: To investigate the relationship between the smart devices usage-related
factors and self-regulation ability development in early childhood.

Methods: Parental questionnaires of 187 children aged 3-6 years were analyzed.
The metrics included smart device usage frequency (times/week, scored as uFreq),
smart device usage time (hours/day, scored as uTime), parental scale for appropriate
smart device usage level (scored as ulevel), the Korean-developmental screening test
(K-DST), and the scale for self-regulation ability in young children (scored as SRS, and
including four sub-categories: self-appraisal, self-determination, behavior inhibition,
and emotionality). The correlations were analyzed by total age group and by each
age.

Results: In the total age group analysis, uFreq and uTime were negatively correlated
with mean SRS (r,= -0.366, -0.330; P<0.001) and sub-category SRS (r,.= -0.186
to -0.370; P<0.05). Mean ulevel score was positively correlated with mean SRS
(r.=0.406; P<0.001) and most of the mean sub-category SRS (r,=0.174 to 0.362;
P<0.05). In 3-year-old children, the mean SRS was strongly negatively correlated
with uFreq (r,=-0.751; P<0.001), negatively correlated with uTime (r,=-0.518;
P<0.001), and positively correlated with mean ulevel score (r= 0.533; P=0.013).
Such correlations seemed to decrease at the age of 4-6 years.

Conclusion: Self-regulation ability was significantly correlated with smart device-
related factors and was the highest in the 3-year-old children. Encouraging
appropriate smart device usage will be helpful for self-regulation development of
young children.
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Table 1. Results of Demographic Data, Smart Device Usage-Related Factors and Mean Scores of Korean-Developmental Screening Test and Self-

Regulation Score

Demographic data
3Y0 4Y0 5Y0 6Y0 Total
Number of subjects 21 62 79 25 187
Sex (male:female) 9:12 37:25 42:37 18:7 106:81
Usage frequency and usage time, n ( %)
Usage frequency (times/ week) no use 1-2 3-4 more than 5
12 (6.4%) 71(38.0%) 39 (20.9%) 65 (34.8%)
Usage time (hours/ day) <1h 1<to<2h 2<to<3h >3h
82 (43.9 %) 50 (26.7 %) 34(18.2 %) 21 (11.2%)
Appropriate smart device usage level* (Mean+SD, range 1—5)
Total uLevel score (43 items) 3.3+0.5
Sub-category scores
The suitability of motivation of use (16 items) 3.3+0.6
The suitability of usage (4 items) 3.2+0.7
The suitability of social relationship (7 items) 3.8+0.7
The extent of value perception towards the smartphone (5 items) 3.6+0.6
The suitability of spent times (5 items) 3.2+0.7
The suitability of the mother-child communication (6 items) 2.9+0.6
Korean-developmental screening test, n (%)
Domain 1(<-2SD) 2(-2SD<to<13D) 3(-1SD<to<1SD) 4(>1SD)
Gross motor 2 (1.1%) 11(6.0%) 103 (56.0%) 68 (37.0%)
Fine motor 3(1.6%) 12 (6.5%) 68 (37.0%) 101 (54.9%)
Cognition 3(1.6%) 8 (4.3%) 71(38.6%) 102 (55.4%)
Language 3(1.6%) 14 (7.6%) 83 (45.1%) 84 (45.7%)
Social 1(0.5%) 9(4.9%) 95 (51.6%) 79 (42.9%)
Self-help 1(0.5%) 13(7.1%) 67 (36.4%) 103 (56.0%)
Self-regulation ability” (Mean=SD, range 1—5)
Total SRS (31 items) 3.5+0.4
Sub-category SRS
Self-monitoring 3.7£0.5
Self-appraisal (5 items) 4.2+0.6
Self-determination (9 items) 3.2+0.6
Self-control 3.3+0.5
Behavior inhibition (10 items) 3.3+0.5
Emotionality (7 items) 3.3+0.7

YO, years old; uLevel, score of appropriate smart device usage level; SRS, self-regulation score (score of self-regulation ability).
“Appropriate smart device usage level is scored as uLevel. The higher the score, the more positive the level of use is.
'Self-regulation ability is scored as self-regulation score (SRS). The higher the score, the more development self-regulation.
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Table 2. Nonparametric Correlations between Smart Device Usage-Related Factors and Self-Regulation Ability Scores

Self-regulation ability score

Self- appraisal Self-determination Behavior inhibition Emotionality Total
Total (n=187) uFreq I, -0.186* 0273 -0.256' -0.204' -0.366"
Sig. 0.011 <0.001 <0.001 0.594 <0.001
uTime I, -0.188* -0.370' -0.263' -0.100 -0.330°
sig. 0.010 <0.001 <0.001 0173 <0.001
ulevel , 0.341' 0.174* 0.226' 0.362' 0.406'
sig. <0.001 0.019 0.002 <0.001 <0.001
3yearsold (1=21) uFreq r -0.409 -0.687' -0.652' -0.546" -0.751"
Sig. 0.065 0.001 0.001 0.010 <0.001
uTime I, -0.320 -0.511* -0.356 -0.490* -0.518*
sig. 0157 0.018 0.114 0.024 0.016
uLevel I, 0.533" 0.302 0.641' 0.428 0.533*
sig. 0.013 0183 0.002 0.053 0.013
4yearsold (n=62) uFreq I8 -0.152 -0.145 -0.122 0.016 -0.150
sig. 0.239 0.261 0.346 0.899 0.244
uTime I, -0.178 -0.391" -0.269* -0.120 -0.234
Sig. 0.167 0.002 0.035 0.927 0.067
uLevel I, 0.403" 0.195 0.282 0.349" 0.474"
Sig. 0.002 0139 0.030 0.005 <0.001
5years old (1=79) uFreq I3 -0.163 -0.207 -0.240* -0.324' -0.394"
Sig. 0.150 0.068 0.033 0.004 <0.001
uTime I, -0.192 -0.298' 0.216 -0.067 -0.311"
Sig. 0.089 0.008 0.056 0.558 0.005
ulLevel I, 0.307' 0187 0.090 0.368" 0.369"
Sig. 0.07 0.104 0.434 0.001 0.001
6 years old (1=25) uFreq I, -0.244 -0.490* -0.335 -0.094 -0.416*
sig. 0.240 0.013 0.101 0.655 0.038
ufime I8 -0.110 -0.271 -0.189 -0.190 -0.223
sig. 0.599 0.190 0.366 0.362 0.284
ulevel I, 0.052 0.239 0.386 0.155 0.318
Sig. 0.805 0.250 0.057 0.459 0.121

uFreq, score of usage frequency (number of times/week); uTime, score of usage time (number of hours/day); uLevel, score of appropriate smart device usage level; r,, Spearman’s correlation

coefficient; sig., significance (2-tailed).
*Significant correlation at P<0.05.
'Significant correlation at P<0.01.

ZIAE JeRNATHr,=0.801; PX0.001). 5+ 34|] T
=S5 AL3 I JIEL SRS 319 QRIEHE F )
AAHAE BITHr,=0.458-0.714; P0.05). & 3 E7} SRS

X

AL F7Vete BEFS BATHr,=0.429-0.540;
P0.05). %4 A 2 A= K-DST 2 92} SRS AxpE7)e] =}
AEE 2FBA = Table 491 7]&5 ] glck

7. Mdof| 2 SRS 2] xto| £

FZAFR R o, o] AJWo] whE SRS AA] ol thek FE
8] B Fol 35204 (F A5 B4k 106.1£11.9), oo} 3504
(105.6+13.8) o]0 Ao W& BAH o2 ou] Q= 2= ¢l
Ak 271 3F¢] 8R1E T AP7] A 891 Wt ol 37+0.5 (49.6
+11.9), efo} 3.7+0.5 (50.1+11.9), 7] BA| 821 Bt Fo} 3.3+

04 (56.4%7.2), @10} 0.3£0.5 (55418.5) oI om ov] Q= Apol&=
AT 4709 Al 819] a)l Bt Ex BT Al wE on =
#Fol 7k ATk

TE

B AL ANA 0 R fol 5] AntE 7)7] A WIES ALS Al
7ro] oG5 A2 58 A% A} ashy, A ALe
FES RAFE A 2d 5 A% A7) BolAE AN E HoiF
Utk I 7} e Jo 5] Wet Fo] 2SS Aplzd 5 An
AFE EolA Aee BIFT) o] o] fof AntE 7]7]
F= Aue} Apede e ojn] g AuAr} gIolths AR B
ghiE AREA g Aotk 59 w34 TollAE F7F E o]
AR 3 S EAA 9] AR BAE Bl on e A ulsle]


http://www.cns.or.kr

140 Cho SY, et al. ® Smart Device Usage and Self-Regulation in Early Childhood http://www.cns.or.kr

+
-0.7- ! -0.7
t
-0.6 . YO -0.6 . N YO
-0.54 -0.5 :
< 0.4 O . "3
-0.34 m4 -0.3- : m4
0.2+ ! a% 0.2 o5
0.1 06 014 o6
0.0-
SA SD Bl EM SA SD BI EM
(A) Correlation of uFreq and SRS (B) Correlation of uTime and SRS
0.8
0.7 - !
t
06 7 %)
0.5 +
+
& 04 - : "3
0.3 4 * a4
0.2 - a5
0.1 1 6
0.0 -

SA SD BI EM
(C) Correlation of uLevel and SRS

|
Fig. 1. The nonparametric correlations between smart device usage related factors and sub-category scores of self-regulation ability by age.
r,, Spearman's correlation coefficient; uFreg, score of usage frequency (number of times/week); uTime, score of usage time (number of hours/day); uLevel,
score of appropriate smart device usage level; SRS, self-regulation score (score of self-regulation ability); SA, self-appraisal; SD, self-determination; Bl,
behavior inhibition; EM, emotionality; YO, years old.
*Significant correlation at P<0.05.
'Significant correlation at P<0.01.

Table 3. Non-Parametric Correlation of Appropriate Smart Device Usage Level and Self-Regulation Ability Scores
Self-regulation ability score

Self- appraisal Self-determination Behavior inhibition Emotionality Total

Total (n=187) Suitability of motivation of use I3 0.265' 0135 0.272" 0.336" 0.370°
Sig. <0.001 0.069 <0.001 <0.001 <0.001

Suitability of usage I 0.182* 0.096 0.040 0.048 0129
sig. 0.014 0.198 0.593 0.519 0.084

Suitability of social relationship I3 0.354" 0.236 0.247" 0.319' 0.419'
sig. <0.001 0.001 0.001 0.001 <0.001

Extent of value perception towards the smartphone 1, 0.184* 0.002 0.104 0.288" 0.207'
Sig. 0.013 0.978 0.161 <0.001 0.005

Suitability of spent time I, 0.224" 0.086 0.042 0.211" 0.224°
sig. 0.002 0.249 0.573 0.004 0.002

Suitability of communication Iy 0.136 0.119 0.081 0.179* 0.185*
sig. 0.066 0.110 0.276 0.016 0.013

3yearsold (n=21)  Suitability of motivation of use I 0.325 0.209 0.570" 0.361 0.412
sig. 0.151 0.364 0.007 0.108 0.063

Suitability of usage I, 0.537* 0.111 0.020 0.08 0.152
sig. 0.012 0.632 0.931 0.973 0.509

Suitability of social relationship I, 0.663* 0.232 0.520* 0.421 0.487*
Sig. 0.001 0.312 0.016 0.057 0.025

Extent of value perception towards the smartphone 1, 0.334 0.444* 0.630' 0.485* 0.548*
sig. 0.138 0.044 0.002 0.026 0.010

Suitability of spent time I, 0.433* 0.242 0.474* 0.468* 0.486*

2]

ig. 0138 0.290 0.030 0.032 0.025
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Table 3. Non-Parametric Correlation of Appropriate Smart Device Usage Level and Self-Regulation Ability Scores (continued)

Self-regulation ability score

Self- appraisal Self-determination Behavior inhibition Emotionality Total
Suitability of communication I 0.090 0.159 0.321 0.237 0.255
Sig. 0.697 0.492 0.156 0.302 0.265
4yearsold (n=62)  Suitability of motivation of use I3 0.270* 0138 0.393" 0.246 0.396
sig. 0.039 0.296 0.002 0.060 0.002
Suitability of usage I, 0.199 -0.023 0.140 0.011 0.145
sig. 0132 0.861 0.289 0.932 0.273
Suitability of social relationship I 0.435' 0.331* 0.301* 0.393 0.581"
sig. 0.001 0.010 0.020 0.002 <0.001
Extent of value perception towards the smartphone 1, 0.045 0.081 0.126 0.246 0.138
sig. 0.737 0.541 0.342 0.060 0.297
Suitability of spent time I, 0192 -0.063 0.007 0.022 0.086
Sig. 0.146 0.635 0.961 0.869 0.519
Suitability of communication I 0.380 0.103 0.088 0.343" 0.325*
sig. 0.003 0.440 0.508 0.008 0.012
5yearsold (n=79)  Suitability of motivation of use I 0.319" 0.101 0.115 0.342' 0.340"
sig. 0.003 0.384 0.002 0.002 0.003
Suitability of usage I, 0110 0.263" 0.046 0.189 0.212
sig. 0.341 0.021 0.693 0.100 0.064
Suitability of social relationship I, 0.252* 0.136 0.115 0.232* 0.280*
sig. 0.027 0.237 0.318 0.043 0.014
Extent of value perception towards the smartphone 1, 0.251* -0.106 -0.042 0.302 0.195
sig. 0.027 0.358 0.718 0.008 0.089
Suitability of spent time I 0.296" 0.208 0.001 0.378' 0.330"
sig. 0.009 0.070 0.995 0.001 0.003
Suitability of communication Iy -0.038 0.194 0.001 0.050% 0.073
Sig. 0.745 0.353 0.995 0.665 0.529
Byearsold (n=25)  Suitability of motivation of use I, 0.056 0.194 0.237 0.517' 0.320
sig. 0.791 0.353 0.253 0.008 0118
Suitability of usage I 0.028* 0.137 -0.117 -0.250 -0.072
sig. 0.896 0.513 0.579 0.228 0.732
Suitability of social relationship I, 0173 0.322 0.396* 0.325 0.376
sig. 0.410 0.116 0.050 0113 0.064
Extent of value perception towards the smartphone 1, 0.067 -0.305 0.050 0.318 0.067
sig. 0.749 0138 0.812 0122 0.751
Suitability of spent time I, -0.167 0.119 -0.101 0.021 -0.003
sig. 0.425 0.571 0.632 0.921 0.990
Suitability of communication I -0.012 0132 0.369 0.176 0.229
sig. 0.955 0.528 0.070 0.401 0.271

r,, Spearman’s correlation coefficient; sig., significance (2-tailed).
*Significant correlation at P<0.05.
'Significant correlation at P<0.01.
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Table 4. Nonparametric Correlations between Korean-Developmental Screening Test and Self-Regulation Scores

Self-regulation ability score

Self-appraisal Self-determination Behavior inhibition Emotionality Total

Total (n=187) GM I, 0.210" 0.213' 0.108 0.020 0.215'
Sig. 0.004 0.004 0143 0.789 0.003

FM I, 0.182* 0.189* 0126 0129 0.240'
Sig. 0.013 0.010 0.089 0.081 0.001

Cog I, 0.234' 0.257' 0.142 0.144 0.311"
Sig. 0.01 <0.001 0.055 0.051 <0.001

Lang I, 0.330" 0.230" 0.105 0137 0.293'
Sig. <0.001 0.002 0.155 0.063 <0.001

Soc I, 0.234' 0.286' 0174 0.149* 0.308"
Sig. 0.001 <0.001 0.018 0.044 <0.001

SH I 0.249" 0.267* 0.080 0.161* 0.272'
sig. 0.001 <0.001 0.280 0.029 <0.001

3years old (1=21) GM I, 0.183 0138 0.066 0.203 0.213
Sig. 0.440 0.561 0.782 0.391 0.367

FM I, 0.088 0.050 -0.151 -0.039 0.091
Sig. 0.713 0.835 0.525 0.871 0.703

Cog I, 0.499* 0.714' 0.615' 0.628' 0.801"
Sig. 0.025 <0.001 0.005 0.003 <0.001
Lang I, 0.411 0.407 0.337 0.600' 0.500*
Sig. 0.072 0.075 0.146 0.005 0.025

Soc I, 0.510* 0.385 0.331 0.159 0.414
Sig. 0.022 0.094 0.154 0.504 0.069

SH I, 0.307 0.533* 0.557* 0.458* 0.663'
Sig. 0189 0.016 0.011 0.042 0.001

4 yearsold (1=62) GM I, 0.277* 0.328" 0.204 0.085 0.312*
Sig. 0.029 0.009 0.111 0.513 0.014

FM I, 0.319* 0.075 0.115 0.019 0.186
Sig. 0.011 0.565 0.375 0.882 0.148

Cog I, 0.325* 0.220 0.129 0133 0.314*
Sig. 0.010 0.086 0.318 0.302 0.013

Lang I, 0.481' 0.419' 0.110 0.059 0.381'
Sig. <0.001 0.001 0.395 0.650 0.002
Soc I, 0.283* 0.236 0112 0125 0.263*
Sig. 0.026 0.065 0.385 0.333 0.039
SH I, 0.302* 0.373' 0.131 0.162 0.368*
Sig. 0.017 0.003 0.309 0.210 0.003

5years old (1=79) GM I, 0.203 0.078 0.034 -0.004 0.116
Sig. 0.076 0.498 0.771 0.975 0.314

FM I, 0.098 0.156 0.107 0.263* 0.247*
Sig. 0.398 0176 0.354 0.021 0.030

Cog I, 0.035 0.052 -0.110 0.017 0.050
Sig. 0.766 0.652 0.340 0.885 0.668

Lang I, 0.217 0.100 -0.015 0.102 0.193
Sig. 0.058 0.389 0.894 0.379 0.093
Soc I, 0114 0.248* 0.055 0124 0.238*
Sig. 0.325 0.030 0.632 0.282 0.037

SH I, 0180 0.181 -0.130 0.073 0.116
Sig. 0117 0114 0.262 0.528 0.315

6 years old (1=25) GM I, 0.167 0.235 -0.104 -0.294 0.025
sig. 0.426 0.259 0.620 0.153 0.905

FM I, 0.339 0.378 0.209 0.092 0.364
Sig. 0.097 0.062 0.317 0.664 0.074
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Table 4. Nonparametric Correlations between Korean-Developmental Screening Test and Self-Regulation Scores (continued)

Self-regulation ability score

Self-appraisal Self-determination Behavior inhibition Emotionality Total
Cog I, 0.540' 0.433* 0.324 0120 0.459*
Sig. 0.005 0.031 0114 0.567 0.021
Lang I, 0.429* 0.242 0.279 0.161 0.356
sig. 0.005 0.244 0177 0.442 0.080
Soc I, 0.431* 0.321 0.535' 0.259 0.533'
Sig. 0.031 0117 0.006 0.211 0.006
SH I, 0.522' 0.386 0.382 0176 0.495*
Sig. 0.007 0.057 0.059 0.400 0.012

GM, gross motor; FM, fine motor; Cog, cognitive; Lang, language; Soc, social; SH, self-help; r,, Spearman’s correlation coefficient; sig., significance (2-tailed).

*Significant correlation at P<0.05.
'Significant correlation at P<0.01.
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