RPN R E ARt AR 22
2015, Vol. 24, No. 1, 73—83

HRMZBT 5 [RELERE] RN OB

U I S AU N

Tt

i fE "

Abstract Since the 1980’s, it has been common practice for children to attend classes
in their bare feet in Japan. However, no academic evidence in support of this practice
exists. The aim of present study was to investigate the relationship between barefoot
education and physical fitness and/or motor ability. The participants in this study were
153 preschoolers aged four and five years old. All the participants completed seven
distinct motor ability tests and their toe-grip strength was measured via TKK-3360. A
two-way layout ANOVA with general linear model (GLM) was applied to each gender,
distinguishing between age and educational method (barefoot/shoes). As to the effect
of the educational method, there was no difference apart from in relation to toe-grip
strength and the side jump for boys (barefoot < shoes), and the potato-race for girls (bare-
foot >shoe). All effect sizes were shown to be less than 0.1 in absolute value. Physical
fitness was aggregated into the following two components via a factor analysis process:
“Muscle strength & Coordination (MSC)” and “Grasp reflex (GR)”. A multiple regression
analysis with dummy variables was applied as a factor score for dependent variables and
gender, age and educational method for independent variables. In terms of their MSC
factors, gender (boy > girl) and age (4yr.<5yr.) displayed significant variables, while
educational method (barefoot <shoes) and age (4yr.<5yr.) displayed significant variables
in terms of GR. The results of the present study therefore revealed that the children who
educated by barefoot were not superior in physical fitness and motor ability.

F—7— R )R E/effect size. —#E%E T ) /general linear model. 48X §t/grasping reflex.
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Table 1 Samples

Shoe Barefoot Total

4 yr. Boy 9 21 30
Girl 16 23 39
Sub-total 25 44 69

5yr. Boy 21 20 41
Girl 17 26 43
Sub-total 38 46 84

Total 63 90 153
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Figure 1 T.K.K. 3360
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Table 2 Mean and standard deviation of motor ability test items

TGS(kg) GS(kg) SJ(times) SR(cm) SAJ(cm) LDT(m) PR(sec.)
M SOD M SOD M SD M SD M SO M SD M SD
4 yr. shoe 48 13 76 21 189 39 263 6.3 102.0 158 50 1.8 11.0 1.2
B barefoot 36 1.2 73 1.7 158 34 221 35 982 9.2 45 12 109 1.1
0
v 5 yr. shoe 58 1.3 89 1.8 21.8 44 242 6.0 1094 194 69 3.1 10.1 1.1
barefoot 4.9 18 85 24 189 43 235 45 1128 178 59 2.0 10.0 1.9
4 yr. shoe 3.7 10 6.0 11 157 35 250 56 8.8 124 35 11 124 1.1
Girl barefoot 4.1 13 69 1.8 162 38 23.1 69 927 138 3.6 09 114 1.2
ir
5 yr. shoe 50 1.3 87 1.2 197 55 256 5.6 101.0 163 44 12 106 1.2
barefoot 4.7 1.0 82 20 193 2.8 258 57 1029 127 43 1.0 101 0.7
Table 3 Two-way layout ANOVA with GLM
TGS GS SJ SR SBJ RDT PR
Boy Main effect of - o
educational method b<s ns b<s ns ns ns ns
Effect size (ES) 0.084  —0.008 0.085 0.039 —0.013 0.010  —0.013
Girl Main effect of ns ns ns ns ns ns b> gk
educational method
Effect size (ES) —-0.011  —0.008 —0.011 —0.008 —0.002 —0.010 0.065
Note) b : barefoot, s : shoe

ns p>0.05, ** p<0.01
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Table 4 Factor analysis for test items

Factor loading

Item Communality
F1: MSC F2: GR
TGS .285 753 .648
GS .558 .529 591
SJ .695 .269 .555
SR .054 .240 .061
SBJ 77 .216 .651
LDT 497 441 442
PR —.843 —.229 763
Contribution 2.44 1.27 3.71
Contribution ratio (%) 34.9 18.2 53.0
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Table 5 Multiple regression analysis with dummy variable

Dependent variable MCS GR
R’ .233 175
F-value 16.43 ok 11,73 ok
Regression coefficient Method 108  ns —.213  s>Db**
in independent Gender —.230 B>G** —.114 ns
variable Age 428 4<prx 338 4<

Note) Method b: barefoot, s: shoe
Gender B : Boy, G : Girl
ek <0.001 ** p<0.01
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Table 6 Hotelling’s t2 test for two factor scores

MSC GR T? F df,  df, D D ES
Shoe —0.092 0.147
4 yr. 6.147 2.964 2 27 ns 0.976 0.988
Barefoot —0.139 —0.502
Boy
Shoe 0.486 0.705
5 yr. 5.583 2.720 2 38 ns 0.545 0.738
Barefoot 0.536 0.136
Shoe —0.929 —0.380
4 yr. 3.921 1.907 2 36 ns 0.416 0.645
Girl Barefoot —0.475 —0.296
ir
Shoe 0.068 0.279
5 yr. 2.140 1.044 2 40 ns 0.208 0.456
Barefoot 0.286 —0.006

Note) D : Mahatanobis’ distance
ES : effect size
ns : p>0.05
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Note) Small letters in left show educational method (b: barefoot, s: shoe).

The numbers mean age.

Capital letters in right show gender (B : Boy, G : Girl).

Figure 2 Two-dimensional constellation on two factors of physical fithess
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