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ABSTRACT

This study aimed to develop and validate a scale which could be used to evaluate mathematical
interactions of parents with their young children. The subjects comprised 408 mothers of 4-6-year-old
children. Means, standard deviation, x?, Cramer’s V, exploratory factor analysis, confirmatory factor
analysis, Pearson correlations, and Cronbach’s a were calculated. First, 49 items were developed
through a review of relevant research, parent interviews, confirmation of item adequacy and content
validity. These items were then edited down to a final list of 24 items representing 4 factors identified
by exploratory factor analysis. Second, this 24-item. 4-factor scale was shown to have adequate
construct validity, norm validity, and reliability by confirmatory factor analysis, Pearson correlation
analysis, Cronbach’s o. In conclusion, the final mathematical interaction scale for young children’s
parents was composed of 24 items with 4 factors: “interaction regarding numbers and operations,
measurements, and patterns”, “interaction regarding data collection and result presentation”, “interaction

with picture books”, and “interaction regarding shapes and figures”
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(Table 1) General characteristics of the participants

Variables Classification Frequency(%)
25-29 8( 2.0)
Age 30-34 81(19.9)
(years) 35-39 198(48.5)
40 above 121(29.7)
High-school graduated 99(24.3)
Education level College graduated 98(24.0)
University graduated 179(43.9)
Graduate school graduated 32( 7.8)
Manufacturing 13( 3.2)
Seller 39( 9.6)
Tob Office worker 154(37.7)
Professionals and managers 70(17.2)
Others 18( 4.4)
Housewife 112(27.9)
100-200 below 10( 2.5)
Monthly average income 200-300 below 60(14.7)
of home 300-400 below 93(22.8)
(1,000 won) 400-500 below 103(25.2)
500 above 142(34.8)

%1 2Urh43.9%). % oggi AVEA(37.7%) 2 of W3k WAL AHEE AT o] WA
F27.9%)%] A7t =& v&E AR89 1, ol Apq9 gt HhdS w9y ) 7Hy
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(Table 2) Results of exploratory factor analysis

Factor Items

Factor 1 Factor 2 Factor 3 Factor 4

6 My child and I talk about the order of height and
weight of our family members and the size of family
members’ articles of clothing (e.g., shoes, clothes,
hats).

.69

7 1 interact with my child in guessing how many steps
we’ll take to our destination.

.69

4 My child and I talk about how much his/her height
and weight has changed.

.68

11 My child and I talk about how heavy his/her bag
or my shopping basket is.

.62

Interaction ;5 My child and I talk and ask about how far we have
regarding

come or have to go as we go to our destination
number and

(e.g., childcare center, market).

.61

operation,
measurement 2 My child and I count surrounding objects, such as

and pattern tree fruits, stones, and leaves, which we collect
(Factorl) while walking, together.

.60

8 My child and I talk to figure out repetitive patterns
such as a yut mark (e.g., Do Gae Gul Yut Mo,
Do Re Mi Fa Sol Ra Si Do).

58

12 My child and T check what date it is today or whether
it is a special day such as his/her birthday.

57

13 My child and I use numbers while role playing or
building blocks with my child (e.g., I need three
more blocks; We have to bake five cakes.)

Sl

9 My child and I talk about how a shoe fits his/her
right or left foot.

48

41 T let my child find objects or arrange them by sorting
out shoes, spoons and chopsticks, clothes, and
stationery in their own space.

Interaction
regarding data

7

collection 46 I interact with my child to arrange his/her toys by
and result sorting them out in a fixed location.

12

(Factor2) 47 1 interact with my child to buy goods according

to our recorded shopping list.

42

37 1 discuss topics like length, size, weight, and volume

Interaction while reading picture books with or without =77
with picture mathematical content to my child.
books 43 T discuss topics like shape, figure, and direction
(Factor3) while reading picture books with or without -76

mathematical content to my child.
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(Table 2) Results of exploratory factor analysis (continued)

Factor Items Factor 1 Factor 2 Factor 3 Factor 4

28 I discuss topics like classification and graph while
reading picture books with or without mathematical =71
content to my child.

Int ti
I}era(.: 'O 45 1 discuss topics like pattern and regularity while
with picture .. . . .
books reading picture books with or without mathematical -.65
(Factord) content to my child.
21 1 discuss topics like number, amount and operation
while reading picture books with or without -.45
mathematical content to my child.
20 I play with my child by folding or cutting papers 73
into various figures. '
17 1 play with my child by making figures with boxes, 63
recycled items, ribbons and other materials. '
Interaction 38 I play with my child by making clay figures. 47
regarding 44 My child and I talk about the shape of blocks or
space and methods needed to build what he/she wants to build a1
shape with building blocks, magnetic blocks, and '
(Factor4) educational instruments (e.g., Gabe, Montessori).
18 My child and I talk about the shapes of snacks, 37
toys, and surrounding natural objects and things. '
29 My child and I make patterns when making bead 35
bracelets or threading beading needles. '
Eigenvalues 8.77 1.82 1.49 1.21
Variance(%) 3425 4.89 4.73 3.19
Cumulated explanation(%) 34.25 39.15 43.88 47.07
(Table 3> Correlation between factors and sum of the scale
Factor Factorl Factor2 Factor3 Factor4 Sum
Factorl 1.00 88"
Factor2 S52F 1.00 69%**
Factor3 627 47 1.00 85
Factor4 557 S52%FF 9%+ 1.00 82F*F

5y < 001
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ARX] Q21 A F- RMSEA(Root Mean Square
Error of Approximation)®} o] F-3HA]4=2] TLI
(Tucker-Lewis Index), H] @ F3A]42] CFI
(Comparative Fit Index), H] 3= A]4=2] SRMR
(Standardized Root Mean Square Residual)2 A
A543 thHMoon, 2009; Bollen, 1989; Kline, 2011).
Table 4014 B= 1S} 220] x2(dh) = 257.96(246),
p < .001, NC = 2.15, TLI = .92, CFI = .93,

sl 2kl 8]l

Me 2t w3

& AR e 7oA HaAE
shaL gl 2470 FFL fropr] HE
LS A AdelFa v @
&, a7le] sele] Fold S =
SAUA 21 A3} FANAE
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=

interg

inter7

inter4

inter2

interd

interd

inter4!

inter2:

inter1

inter3s)

N
SRMR = .05, RMSEA = 052 484 3524 5
Ao B A5} @7} A E A Ao
2 Uelyth AEst £eE Hel S rdd (Figure 1) Results of confirmatory factor analysis
(Table 4) Fit indices of observed model
RMSEA(.05)
NPAR DF CMIN NC TLI CFI SRMR
LO90 HI90

Observed model 78 246 527.96 2.15 92 93 .05 .05 .06

Good fitting model ~3.0 >90 >.90 <.10 >.02 <.10
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(Table 5) Correlation between mathematical environment of home and mathematical interaction

Factor2 Factor3 Factor4 Total
5 3 dokok 50 & koK

37***

Factorl

58***

Mathematical environment of home

25%%F 40**F 42F*F 447

36

Physical environment

38%** 50%** 45T 627

62***

Linguistic interaction

*p < 001

(Table 6) Reliability of the scale and number of items

Number of items

Cronbach’s «a

Factor

.88 10

75

Factorl

Factor2

.86
79
92

Factor3

Factor4

24

Total
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