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scheme 1's conceptual axes, which are more closely related to previously
described mental models of the earth™ r(82) = 0.65, p—3.49E—11. A
quantitative analysis using the Shapiro-Wilk and Hartigan's dip tests
respectively rejected both normality (W =093, p—127E-04) and
unimedality (D=0.09, p—=6.26E-06) for average axis scores, whereas
not for average dimension scores (W = 0.97, p = 0.058, and D= 003, p =
0.840, respectively), which also showed less saturation (Fig. 4b). This
indicated that dimension scores provide a measure of conceptual
knowledge that is more suitable for assessing knowledge level differences
in the sections below.

Score differences between members of a dyad, i.e., between Children M
and L (knowledge level gap: Ay, ), were caleulated for each dimension and
then averaged.

n
My = (Zd,"*ﬂ.‘) /n. m
= &
where A%, s the score difference between Children M and L of the jth
dyad in interview k, n is the total number of dimensions (n = 11), and
dand dlare the ith dimension score for Children M and L, respectively.
Score differences between Interviews 1 and 2 of one participas
(knowledge level shift: £,) are calculated analogously:

o, = (24‘ - d?) /n 2
= ;
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From infancy, children have intuitive understandings of how the
world works induding, for example, elementary nations of physics,
mathematics and social entities.’*'” These general intuitions,
partly built on everyday experiences, often collide with scientific
knowledge.'®%° The majority of researchers agree that they form
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described mental models of the earth™ r(82) = 0.65, p—3.49E—11. A
quantitative analysis using the Shapiro-Wilk and Hartigan's dip tests
respectively rejected both normality (W =093, p—127E-04) and
unimedality (D=0.09, p—=6.26E-06) for average axis scores, whereas
not for average dimension scores (W = 0.97, p = 0.058, and D= 003, p =
0.840, respectively), which also showed less saturation (Fig. 4b). This
indicated that dimension scores provide a measure of conceptual
knowledge that is more suitable for assessing knowledge level differences
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