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Abstract: Objective To develop a mathematical ability assessment tool suitable for preschool children, and to conduct
reliability and validity analysis, so as to provide a scientific and feasible instrument for the early clinical identification of
children with mathematical learning difficulties. = Methods The framework and items of the scale were constructed and
revised based on expert consultations and preliminary surveys, ultimately forming the Preschool Children's Mathematical
Learning Ability Scale. A multi-stage sampling method was employed, and a total of 500 children aged 3 - 6 years were
included in the study. Reliability and validity analysis were conducted on the sample data.  Results The Preschool
Children's Mathematics Learning Ability Scale consisted of 24 items across four dimensions. In terms of validity testing, the
exploratory factor analysis yielded a KMO value of 0. 945, with four dimensions extracted. Confirmatory factor analysis
showed that the scale structure model fit well, with XZ /df=3.033, RMSEA=0.064, CFI=0.917, TLI=0.907, and IFI
=0.918. The correlation coefficients between each dimension and the total scale ranged from 0. 755 to 0. 924. Using the
arithmetic subtest of the Wechsler Preschool and Primary Scale of Intelligence-Third Edition as a criterion, the correlation
coefficient with the total scale was 0. 811, and the correlation coefficients with individual dimensions ranged from 0. 589 to
0.777. The reliability tests confirmed that the Cronbach’s o coefficient for the total scale was 0. 937, with each dimension
ranging from 0. 787 to 0.872. The split-half reliability of the total scale was 0.911, with each dimension ranging from

0.679 to 0.899. The test-retest reliability of the total scale was 0. 986, with each dimensions ranging from 0. 822 to 0. 927.
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Conclusion The Preschool Children’s Mathematics Learning Ability Scale demonstrates good reliability and validity,

providing theoretical basis for the early identification and intervention of children with Mathematics learning difficulties.
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Framework construction of the Preschool Children's

Mathematics Learning Ability Scale
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Tab. 1 Scale item analysis results of the Mathematics Learning Ability Scale for Preschool Children

SH CR e g N IR BTG WSRO gy, T

AH G R B SRR DG Cronbach's « i fof 2k
1 10. 316 0.68 0.48 0.598 0.529 0.942 0. 780 0.698 1037
2 9.573 0. 64 0.48 0. 550 0.498 0.942 0.728 0.614 1458
3 14. 350 0. 54 0.77 0.637 0.594 0.941 0. 436 0. 446 155
4 6.538 0. 50 0.77 0. 545 0. 461 0.943 0.713 0.574 ne=s
5 13.263 0.63 0.51 0. 542 0.524 0.942 0. 667 0.59 145
6 9.152 0.48 0.74 0. 689 0. 646 0. 940 0. 546 0.496 e
7 17. 249 0.47 0.79 0. 700 0.657 0. 940 0.676 0.571 145
8 16. 533 0.62 0.58 0.576 0. 545 0.942 0. 630 0.584 145
9 11. 434 0.51 0.72 0. 754 0.736 0. 939 0. 647 0.703 148
10 18. 227 0.41 0.72 0.710 0.536 0.942 0. 469 0.418 145
11 16. 963 0.33 0.63 0.621 0.564 0. 941 0. 567 0. 657 1
12 10. 443 0. 68 0.57 0. 700 0. 687 0. 940 0.573 0. 694 148
13 17. 447 0. 60 0. 57 0. 698 0. 687 0. 940 0. 580 0. 65 145
14 16.529 0.56 0.72 0. 786 0.767 0.939 0.641 0.662 ng=s
15 20.592 0.53 0.57 0. 677 0.662 0. 940 0. 646 0. 584 14558
16 12.792 0. 68 0.59 0.673 0.657 0. 940 0. 544 0.631 14
17 14.137 0.56 0.52 0.632 0. 606 0.941 0.473 0.470 155
18 10. 177 0.53 0.61 0. 650 0.614 0.941 0.619 0. 547 145
19 11.947 0.43 0.49 0. 565 0. 549 0.942 0.562 0.501 14558
20 8. 415 0.52 0. 90 0. 759 0.735 0. 939 0. 596 0.633 155
21 24.194 0.49 0.93 0.778 0.743 0.939 0.692 0. 666 145
22 29. 935 0. 47 0. 87 0.715 0. 667 0. 940 0.695 0. 587 1438
23 17.925 0. 49 0.52 0. 697 0.672 0.941 0.551 0.590 155
24 12. 430 0.49 0. 86 0. 882 0. 852 0.938 0. 696 0.795 145




TR LB PR Ak 2025 4F 4 55 33 4B 4 )

Chin J Child Health Care, Apr. 2025, Vol. 33, No. 4 o 375

2.3 EXAZ

2.3.1 — ¥R HhEs s 3 rgh L 3~6 %
JLELL 509 £, ISR R 2R 500 17, WSR2 R
98.23% ., i, B 237 4 (47.40%) , 40 263 4
(52.60%); /NBE 172 % (34.40%), H PE 160 %
(32.00%) . KHFE 168 £ (33.60%),

2.3.2 MUEKLE
2.3.2.1 HRUENFHHT  KMO=0.945>>0.8,

HROE R T7 =6 181. 599, & /R A 5T 1E &
PEATRRAE N o0 Mo 3l i R o Wk L HR R
fEER T 1on] DUBR B 4 4> oy a4 A B S 1
BRR S 0 M Ya B M Eua A n] g R R TT
EMRER N 58. 1400, & 4 H W 7 3 0. 449~
0.798 Z I, W% 2,

F 2 FIRATIL RO E T B R IR R T s
Tab. 2 Exploratory factor analysis results of the Mathematics

Learning Ability Scale for Preschool Children
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5 0. 608 0. 479
12 0.583 584
13 0. 549 0.58
6 0. 569 0. 568
7 0. 566 0.552
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9 0.755 0.723
16 0. 489 0.533
17 0.723 0.693
18 0.747 0.704
19 0.732 0. 648
10 0. 449 0. 454
11 0.657 0.533
14 0. 602 0. 602
15 0. 696 0.583
20 0. 548 0.588
21 0. 640 0. 644
22 0.611 0. 545
23 0.461 0.478
24 0. 588 0.764
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Fig. 4 Standardized path coefficient diagram of the second order model of the Mathematics
Learning Ability Scale for Preschool Children
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i R AH I S B Tab. 4 Reliability analysis results of the
Tab. 3 Correlation analysis between dimensions and total Mathematics Learning Ability Scale for
scale of Mathematics Learning Ability Scale Preschool Children
for Preschool Children i H Cronbach's o i k&% ERIES
W BB XA S SmEl BAE R A 0818 0788 0874
YT N SRR 0.787 0. 679 0. 862
S Z 540 0.613 1 S iE 5 0.813 0.796 0. 822
S 0. 696 0.537 1 =% g1 0. 872 0. 899 0. 927
EREE 0.787 0. 660 0. 702 1 SR 0.937 0.911 0. 986
R 0. 924 0.755 0.915 0. 833
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