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An Investigation of Children’s Knowledge Change
as a Result of the Sloping Phenomenon
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ABSTRACT

The purposes of this study were (1) to investigate the differences in the level of children’s
knowledge and reasoning skills due to the sloping phenomenon according to their ages and the types
of tasks they were asked to perform, and (2) to investigate whether children’s prior knowledge is
changed to post knowledge through their reasoning. A total of 120 subjects, forty from each of the
age groups 4, 6 and 8 were selected for the study. The major findings are presented below : 8-year
old children showed higher levels of prior knowledge than 6-year old children. The prior knowledge
level of the “size” task was higher than that of the “weight” task. 6-and 8-year old children showed
higher levels of reasoning than 4-year old children. The reasoning level of the “size” task was higher
than that of the “weight” task. 6-and 8-year old children showed higher levels of post knowledge than
4-year old children. However, there was no difference in children’s post knowledge according to task
difference. Through the different types of reasoning involved in the children’s performances of the two

tasks, changes in the prior knowledge of the sloping phenomenon were observed among all age groups.

Key Words : ZAFH |58 J(the sloping phenomenon), A}F42]24](prior knowledge), AF$-A]2(post
knowledge), 5 (reasoning), *|2]™H3Hknowledge change).
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<Figure 3> Sloping phenomenon experiment tool
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<Table 1> Means and standard deviations of the prior knowledge, reasoning and post knowledge

Age Total
4-year-old 6-year-old 8-year-old
(};V=40) (};\540) (>;V=40) (A=120)
M(SD) M(SD) M(SD) M(SD)
Prior knowledge 1.30(1.04) .95( .99) 1.65(1.25) 1.30(1.13)
Schefté ab a b
Weight-task A42(.71) 15( .53) 40( .78) 33( .69)
Size-task .88( .91) .80( .97) 1.25( .98) 97( .97)
Reasoning 2.77(1.23) 3.40( .74) 3.72(.55) 3.30( .97)
Schefté a b b
Weight-task 1.35( .66) 1.57( .55) 1.82( .39) 1.58( .57)
Size-task 1.42( .75) 1.82( .45) 1.90( .38) 1.72( .58)
Post knowledge 2.53(1.40) 3.18(1.20) 3.55( .75) 3.08(1.21)
Schefté a b b
Weight-task 1.18( .81) 1.50( .75) 1.75( .54) 1.48( .74)
Size-task 1.35( .80) 1.67( .66) 1.80( .56) 1.61( .70)
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<Table 2> ANOVA analysis of the prior knowledge, reasoning and post knowledge

Source SS daf MS F
Age 4.90 2 245 4.05*
Between groups
Error 70.70 117 .60
Prior knowledge Task 25.35 1 2535 32.94%x*
Within groups  TaskxAge 1.60 2 .80 .36
Error 90.05 117 7
Age 9.33 2 4.66 11,797k
Between groups
Error 46.28 117 40
Reasoning Task 1.07 1 1.07 5.31*
Within groups  TaskxAge 41 2 20 1.02
Error 2353 117 20
Age 10.76 2 5.38 8.1
Between groups
Error 76.83 117 .66
Post knowledge Task 1.07 1 1.07 3.40
Within groups  TaskxAge 21 2 .10 33
Error 36.73 117 31

*p < .05., ***p < 001.
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<Table 3> The difference between prior knowledge and post knowledge

Prior knowledge

Post knowledge

Age Task M(SD) t
M(SD) M(SD)

Weight task 43(.71) 1.18( .81) -75( .93) 5,125

4'(-‘{\162:5’)1(1 Size task 88( 91) 1.35( .80) - 48( .96) 3135
Total 1.30(1.04) 253(1.40) -1.23(1.40) 55055

Weight task 15( .53) 1.50( .75) -135( .83) 110245+

6}?’;’1’&“ Size task 80( .97) 1.68( .66) -88(1.02) -5 44
Total 95( .99) 3.18(1.20) 223(1.49) 9,535+

Weight task 40( .78) 175( .54) -135( 92) 9,27k

S}Lei‘:(;’)ld Size task 1.25( .98) 1.80( .56) -55( .88) 397
Total 1.65(1.25) 355( .75) -19(1.26) 9,565+

Weight task 33( .69) 1.48( .74) -L15( 93) 135255+

(1\2;10) Size task 98( .97) 1.61( 70) -63( .96) 7.2k
Total 1.30(1.13) 3.08(121) -1.78(1.43) 13,6355+

*kp < 01, ***p < 001.
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(Klahr & Dunbar, 1989; Schauble, 1990)$} &=
A& 3}
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