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Objective: This study aimed to examine the predictors of indoor play behaviors using cluster

analyses.

Methods: Data from 963 children (age 4 years) who participated in the 5" phase of the Panel Study
of Korean Children, their parents, and their teachers were analyzed using K-means clustering
analyses, F-tests and multinomial logistic regression analyses.

Results: The clustering analyses revealed three distinctive profiles: positive-theme oriented,
general-exploratory/manipulative, and negative-exploratory/manipulative groups. Child
characteristics, including cognition, language, and social level, and teachers’ age were
significantly associated with the groups in a different way; the clusters were partially different in
the gender and creativity of children, interaction level of teachers' interaction, classroom
environment, and program types that children attended.

Conclusion: Findings revealed three clusters of play behaviors and highlighted the importance of
the ecological variables that determined the clusters.
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Table 1
Demographic Characteristics of Research Participants

n (%) or M (SD)

Characteristics

Child characteristics

Age (months) 51.8 (1.2)
Gender
Boys 497 (51.6)
Girls 466 (48.4)
Birth order
First/only 428 (44.4)
Second 426 (44.2)
Third 99 (10.3)
Fourth or up 10 ( 1.1)
Attending program
Child care center 627 (65.2)
Kindergarten 335 (34.8)
Paternal characteristics
Age (years) 372 (3.9
Education
High school graduate or less 281 (29.5)
2- or 3-year college graduate 203 (21.3)
4-year college graduate 279 (39.7)
Master degree or more 91 (9.5
Maternal characteristics
Age (years) 348 ( 3.7)
Education
Highschool graduate or less 307 (32.0)
2- or 3-year college graduate 268 (27.9)
4-year university graduate 342 (35.6)
Master degree or more 43 ( 4.5)
State of employment
Employed 419 (43.9)
Unemployed 529 (55.5)
Others 15 ( .6)
Family characteristics
Monthly income (ten thousand won) 463.1  (437.1)
Family structure
Nuclear family 855 (88.8)
Extended family w/grand parents 66 ( 6.9
Extended family w/other relatives 14 ( 1.4
Others 28 (29

Note. N = 963.

The number of respondents varies by variables. Frequencies and
percents are values of nominal measure; means and standard
deviations are values of ordinal, interval or ratio measures.
Household income is sum of earned, business, property, financial
and public and private transfer income before tax.
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Table 2
Descriptive Statistics and Mean Difference Tests of Clustering Variables by Clusters
Initial model Final model
Clustering variables Cluster n M (SD) F n M (SD) F

Play interaction Cluster 1 369 .64 (.72) 409.76%* 371 .64 (.72)" 410.37***
Cluster2 410 03 (.63) 408 03 (.63)
Cluster 3 184 -1.25  (.94) 184 -1.25 (.94)°

Play interruption Cluster 1 369 -89 (.54) 529.98** 371 -89 (.54)°  525.38**
Cluster2 410 46 (.62) 408 46 (.62)F
Cluster 3 184 79 (1.01) 184 .79 (1.01)°

Play disconnection Cluster 1 369 -.67 (.56) 648.38*** 371 -.67 (.56)" 649.70***
Cluster2 410 -05  (.67) 408 04  (.67)
Cluster 3 184 1.45  (.78) 184 1.45 (.78)°

Art area preference Cluster 1 369 48 (.50) 13.89*** 371 48 (.50)* 14.61***
Cluster2 410 34 (.48 408 34 (47"
Cluster 3 184 27 (.44) 184 27 (44"

Block area preference Cluster 1 369 46 (.50) 23.84*** 371 46 (.50)* 25.01%**
Cluster2 410 68 (.47) 408 69 (.46)°
Cluster 3 184 67 (.47) 184 67 (47

Role-play area preference Cluster 1 369 .65 (.48) 9.71%** 371 .65 (.48)" 10.241%%*
Cluster2 410 50 (.50) 408 50 (.50)°
Cluster 3 184 51 (.50) 184 51 (.50

Math & science area preference Cluster 1 369 26 (.406) 6.22%** 371 .26 (.46)* 6.50%**
Cluster2 410 35 (.49) 408 36 (49"
Cluster 3 184 39 (.49) 184 39 (49

Language area preference Cluster 1 369 12 (.33) 2.44
Cluster 2 410 .08  (.27)
Cluster 3 184 A3 (.33)

Music area preference Cluster 1 369 .02 (.15 .09
Cluster 2 410 .03 (.17)
Cluster 3 184 .03 (.16)

Note. N = 963.

Z scores of play interaction, interruption, and disconnection were used for analyses. Math & science area refers to math, manipulative and

science area.

5 < .001.
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Table 3
Descriptive Statistics of Predictors by Cluster
General- Negative-
Positive- exploratory/ exploratory/
theme oriented manipulative manipulative
cluster cluster cluster Total
(N=371) (N = 408) (N =184) (N=963)
M (SD) or M (SD) or M (SD) or M (SD) or
Predictors 7 (%) 7 (%) 7 (%) 7 (%)
Demographic characteristics
Age of child 51.9 (1.2) 51.9 (1.2) 51.7 (1.3) 51.9 (1.2)
Gender of child
Girls 237.0 (63.9) 169.0 (41.4) 60.0 (32.6) 466.0 (48.8)
Boys 134.0 (36.1) 239.0 (58.6) 124.0 (67.4) 497.0 (51.6)
Birth order of child
First 154.0 (41.5) 186.0 (45.6) 88.0 (47.8) 428.0 (44.4)
Second 182.0 (49.1) 169.0 (41.4) 75.0 (40.8) 426.0 (44.2)
"Third or up 35.0 (9.4) 53.0 (13.0) 21.0 (11.4) 109.0 (11.3)
Monthly income 2.6 (.2) 2.6 (.2) 2.6 (.2) 2.6 (.2)
Child characteristics
Cognition 106.8 (10.1) 102.9 (12.3) 93.3 (16.0) 102.6 (13.3)
Language 108.5 (8.3) 106.1 (10.7) 97.4 (16.0) 105.4 (11.9)
Creativity 50.6 (13.2) 51.0 (15.0) 46.4 (11.9) 50.0 (13.9)
Sociability 3.6 (.5 3.6 (.5 3.4 (.6) 3.6 (.5
Emotionality 2.7 (.6) 2.8 (.6) 2.9 (.7) 2.8 (.6)
Activity 3.7 (.6) 3.8 (.6) 3.7 (.6) 3.8 (.6)
Teacher characteristics
Age 28.5 (6.5) 29.8 (6.9) 31.6 (7.8) 29.7 (7.0)
Education
Highschool 14.0 (3.8) 24.0 (6.0) 11.0 (6.0) 49.0 (5.1)
2 or 3-year college 242.0 (65.2) 241.0 (59.1) 104.0 (56.5) 587.0 (61.0)
University or more 115.0 (31.0) 143.0 (35.0) 69.0 (37.5) 327.0 (34.0)
Teacher-efficacy 3.9 (.5 3.8 (.4) 3.7 (.5) 3.8 (.5
Teacher-child interaction 4.3 (.4) 4.2 (.5) 4.1 (.5) 4.2 (.5)
Class and program
Teacher-child ratio 13.9 (3.6) 13.9 (3.7) 13.4 (3.6) 13.8 (3.6)
Class type
Same age class 345.0 (93.0) 352.0 (86.3) 159.0 (86.4) 856.0 (88.9)
Mixed age class 26.0 (7.0) 56.0 (13.7) 25.0 (13.6) 107.0 (11.1)
Classroom environment 4.3 (.6) 4.1 (.6) 4.0 (.6) 4.2 (.6)
Program type
Child care center 237.0 (63.9) 257.0 (63.2) 133.0 (72.3) 627.0 (65.2)
Kindergarten 134.0 (36.1) 150.0 (36.8) 51.0 (27.7) 335.0 (34.8)
PGS 7202 T o SAH-AETAR soldsdTy o 3 AALETAE EoldedTe] 24 el it Axt
kehiz Ay ol BEUTS AN oISHAS A4S 7H AN Ee] Yok oS Aniu, BATOR Qo] g
shict. of| & BRI Fote] A, QIAGE, ol Y A4S, 1L
Toble ol RA-R2RY HolPBURS /E0R T Ao AT} ofBrie] ABAE £, 12T LURY 55
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Table 4
Predictor Coefficients of Multinomial Logistics Regression Analyses (vs. Negative-Exploratory/Manipulative Group)
Model 1 Model 2 Model 3 Model 4
(N=963) (N=938) (V=939 (N=922)
Clusters Predictors B B Exp(B B ()  Ep®B B (S Exp (B B ($B Ep (B
Positive- Demographic  Age of child 04 (08) 104 05 (08  1.05 09 (09 1.10 09 (.09) 1.10
theme characteristics Gender of child (vs. girls)
oriented Boys 130 (9 7 A0 (@ 3 2 (% 3B 08 (0 M
Birth order of child (vs. third or up)
First 05 (3) 105 18 (39) 84 24 (36) 79 24 (37) 78
Second 32 (32) 1.38 20 (3) 122 25 (36) 1.28 2 (37 1.23
Monthly income A7 (41)  L19 31 (49) 74 -5 (47) 58 66 (48) 52
Child Cogition 06 (0™ 106 06 (O 106 05 (0™ 106
characteristics Language 04 (0D 1.04 09 (0™ 104 04 (01 104
Creativity 01 (01 1.01 01 (01) 1.01 00 (01) 1.01
Sociability 38 () 146 56 (20 174 55 (20 173
Emotionality -2 (19) 80 229 (19 75 229 (19 75
Activity 150 (22 86 -2 () 80 223 (3) 80
Teacher Age 08 (02 92 07 (093
characteristics Education (vs. university or more)
Highschool 209 (52 91 01 (93) 99
2 or 3-year college 27 (D)) 131 3B (24 1.39
Teacher-efficacy 48 (32) 1.62 42 (3 1.5
Teacher-child interaction L13 (3™ 3l 88 (34 241
Class and Teacher-child ratio 03 (03) 1.03
program Class type (vs. mixed age class)
characteristics g5 age class 29 (37 1.34
Classroom environment 52 (20 169
Program type (vs. kindergarten)
Child care center 41 (24) 66
General- Demographic  Age of child 08 (07)  1.08 07 (08  1.08 09 (.08 1.09 08 (10) 1.09
exploratory/  characteristics Gender of child (vs. gitls)
manipulaiive Boys 40 (19 67 2180 (200 84 A8 () 84 VAR )) I
group Birth order of child (vs. third or up)
First 170(29) 84 40 (32) 67 46 (32) 03 -4 (33) 05
Second 100 (300 91 5 () 7 A2 -3 80 -3 (B) 80
Monthly income 03 (39 97 -37 (41) 69 510 (42) 60 S04 (44) 53
Child Cognition 03 (0™ 1.03 03 (0™ 1.03 03 (0™ 103
characteristics Language 03 (0™ 103 03 (0™ 1.03 03 (0 103
Creativity 02 (01 1.02 02 (01)* 1.02 02 (01 1.02
Sociability 54 (23 171 60 (.24)* 1.82 59 (24 1.80
Emotionality S04 (17) 96 08 (17) 93 11 (1) 90
Activity 06 (21) 1.06 03 (21) 1.03 02 (2]) 1.02
Teacher Age 05 (o= 95 S04 (0™ 96
characteristics Education (vs. university or more)
Highschool 17 (%) L.19 36 (46) 1.43
2 or 3-year college 07 (22 1.07 12 (22 1.13
Teacher-efficacy 38 (30 1.46 38 (3] 147
Teacher-child interaction 17 (29 1.19 01 (30) 1.00
Class and Teacher-child ratio 03 (03 1.03
program Class type (vs. mixed age class)
characteristics g5 age class -2 (3) 80
Classroom environment 30 (19 1.3
Program type (vs. kindergarten)
Child care center S50 (207 61

*p<.05.%p < 0L *p <001
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Table 5
Significance of Multinomial Logistic Regression
Model 1 Model 2 Model 3 Model 4
-2 Log likelihood 1479.50 1750.17 1671.27 1649.72
1 (dp 70.95 (10)*** 215.17 (22)*** 294.10 (32)*** 310.42 (40)***
Cox & Snell R* .07 21 27 28
=% < .001.
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