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Development and evaluation of ball catching
pattern in young children.

Kazuhiko NAKAMURA and Masashi MIYAMARU

The purposes of this study were to examine the develomental process of catching pattern using
an observational method and to test the reproducibility of the catching pattern and the objectivity of
the observational evaluation of catching pattern in young children.

Young children (259 boys and 253 girls) between the age of 3 and 5 were asked to catch an aerial
ball projected by the equipment. Their catching motion was recorded by a video camera and classified
into five typical catching patterns by the observational evaluation method based on 11 motion
categories. Reproducibility of the catching pattern was tested by comparison between both scores of
the evaluation of the first and the second trials of catching in each subject. Objectivity of this method
was also tested by comparison between both scores of the evaluation obtained by the scale attempted
and ten nursery school teachers. ’

Results were summarized as follows;

1) Catching pattern developed along with age from the immature pattern-1 to more mature pattern-5
progressively.

2) There was a significant positive correlation between age in months and catching pattern develo-
ment (boys:ir=0.664, girls;r=0.670) .

3) The ratio of the agreement and the coefficients of correlation between the first and the second
evaluation was significantly high (ratio of agreement=85.9%, r=0.911:p<0.001) .

4) The ratio of agreement and the coefficients of correlation between both scores obtained by the
scale attempted and ten nursery school teachers were significantly high (ratio of agreement=94.09%.
r=0.982:p<0.001) . The results of analysis of variance indicated also that there was no objection to
use the observational method.

5) These results suggested that the observational method was applicable for the evaluation of the

development in catching pattern of young children.
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Table 1. Physical characteristics of the subjects.

Mean age Body height Body weight
n (months) (cm) (kg)

3-years-old Boy 67 43.4+5.7 97.1+4.2 15.1+1.5
Girl 60 43.6+4.5 95.7+4.3 14.7+1.8
4-years-old Boy 101 57.5+3.3 105.4+4.5 18.0£3.3
Girl 82 57.0+4.0 102.84+4.3 16.8+2.4
5-years-old Boy 91 68.8+3.4 111.3+4.8 20.34+3.8
Girl 111 68.6+3.5 109.8+4.7 19.2+2.5

Values are means=SD
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MOTION CATEGORY CATEGORY MOTOR SCORE
NUMBER PATTERN ——
Pattern 1
{Preliminary arms action)
1. Arms are extended and held stiffly.
2. Arms are flexed slightly in front of the body. @ 9 (1or2) ;; %; o 1
3. Arms are held relaxed at the sides or in front
of body. ) Pattern 2
{Arms action for catching) E@Q ((’rl lor0)2) % % g@ % % =
4 Straighten arms to the ball.
(without catching action) Pattern 3
5. Scoop-up and catch the ball using arms and body.
(with shovelling action)
6. Clutch and catch the ball using arms and body. E®9 g: ;)r0>2)
(with clapping action)
7. Catch the ball with hands alone. Pattern 4
(Hands are cuppud with the l'ittle fingers together.) } ‘ o
8. Catch the ball with hands alone. @ (2 or 3)
(Hands are cupped with the thumbs together.) (10 or 11) A
{Avoidance reaction to the ball)
9. Turn the head to the side and/or lean the trunk Pattern &
backward stightly.
10. Close the eyes at the catching. O(zororl ?g @ : % ? v) % s

11. Chase the boll into the hands without avoidance
reaction.

(O +++ Key category

Fig. 1 Five typical catching patterns in young children classified by using 11 motion categories.
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Table 2. Means and standard deviations of catching pattern
score and frequency of success related to age and

sex.
Catching pattern score Frequency of success
(times)
M+SD  age-dif. M=SD  age-dif.
3-years-old 1.94%0.67 % % 2.30+1.68 % %
Boy 4-years-old 3.03%0.84 3.96+1.22
5-years-old 3.65+0.86 ¥  4.49+0.85 F*
3-years-old 1.83%0.74 % % 2.43+1.80 % %
Girl 4-years-old 2.70%0.73 3.871+1.03
5-years-old 3.59+0.8¢ ** 4554081 **

* % :p<0.01
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Fig. 2 Relationship between age in months and
catching pattern score.
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Table 3. Means and standard deviations of the catching pattern score obtained by the scale attempted and

ten nursery school teachers, and the ratios of agreement and coefficients of corelation between
both results of the scale attempted and ten nursery school teachers.

\

Scale Nursery school teacher
attempted 1 2 3 4 5 6 7 8 9 10 Mean
Mean of scores 3.069 3.086 3.086 3.086 3.017 3.086 3.017 3.052 3.086 3.034 3.052 3.060
Standard deviation 1.212 1.261 1.261 1.232 1.263 . 1.204 1.235 1.248 1.204 1.284 1.248 1.244
Ratio of agreement 94.8% 94.8% 94.8% 91.4% 98.3% 94.8% 91.4% 94.8% 89.7% 94.8% 94.0%
Coefficient of kdkck kR ckkok o skoksk skskok kkk  kkk kokok kokok kkok kkok
correlation 0.984 0.984 0.983 0.973 0.994 0.984 0.972 0.982 0.968 0.983 0.982
* 3% % ;p<0.001
Table 4. Results of analysis of variance for objectivity of the
observational evaluation.
Sum of square Degree of Mean  F-value P
freedom square
Subjects 857.788 57 15.049 313.521 <0.001
Observers 0.457 9 0.051 1.063
Standard error 24.643 513 0.048
Total 882.888 579 1.525
Table 5. Tentative norm for the observational evaluation of the
catching pattern development related to age.
Developmental Catching pattern
level Boy Girl
Good Pattern 3,4,5 Pattern 3,4,5
3-years-old Average Pattern 2, Pattern 2,
Poor Pattern 1 Pattern 1
Good Pattern 4,5 Pattern 4,5
4-years-old Average Pattern 3 Pattern 2,3
Poor Pattern 1,2 Pattern 1
Good Pattern 5 Pattern 5
5-years-old Average Pattern 3,4 Pattern 3,4
Poor Pattern 1,2 Pattern 1,2
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