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Figure 1 Hypothesized model diagram
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F 1 RSG5 HEXSH (N=220)

Table 1 Descriptive statistics and correlations (N = 220)

At M SD 1 2 3
Kk 095  0.04 —
FREER 1144 172 0.270" —
HEFGE 008 005 0.251™ 0.406™" —

E: ¥p < 0.05, #p<0.01, *H¥p <0.001, FRE,

3.3 BN

FHIPROCESSZ #4J7 Model 446 36 17 BUA1 IR 7E HlUk
itttz A EA . DITIEURCY A48 &,
TOHE RGN H AR, TUREIE A2 i, R
Bootstrapid B4 iR SO00UK A TH AW K646

g niopR, B, BB G RA B
ERBER, B =0251, p<0.001, BiATIHUEK
A, T2H SRR MERIL . HK, BuReEns o E
MRS, B = 0270, p < 0.001, BEHIEUBIKF-
ML, HP AU R . e, R
ABUFAFECNUUS , PR RE A% B 2 1E [ 0 5
Wik, B =0365, p<0.001; XA RN E
HERIVE IR B3, B =0.153, p=0.017<0.05,

F2 FHMRM BN HNEE

Table 2  Test of the mediating effect of ordinal knowledge

I 1 I 2 Jife 3
mmasg  CFERHE) CFECIR) G )
B t B t B t
sk 0251 3836 0270 41457 0.153 2403
FFECGR 0365 5740
R 0.063 0.073 0.187
F 14.719™ 17.185™" 24911

HE—2 1 Bootstrap K B 25 RUNF3 7R . BB
WA LR BN N0.251, BLIERUN MO0.153, HRARN
$70.098, JFHUAIHH AN 195% AR X [H] A [0.051,
0.156], A0, Ui FHARERUR SRR
(B A A 35O SR . R AR (RN 1939.04%, &I
BURAALGEN BTN LG S8 B Rg e, thikism
I PR R BN S . TR AT ER
J&i . BB TG T A BN A R B W E K,
P B ERUR S T 2 R A AR

F 3 FEANRR A BAAIBootstrapiih
Table 3 Bootstrap test of the mediating effect of ordinal
knowledge

i RN (B SE BootLLCI  BootULCI %)% 5 [t
SN 0.251 0.065 0.002 0.122

BEERUY 0.153 0.063 0.017 0.028 60.96%
FABON 0.098 0.026 0.051 0.156 39.04%

E: AP RORAR A AR R AR Bootstrap R E
5000 K.,
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Figure 2 Bootstrap test of the mediating effect of ordinal
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BYSRMS . XTS5 ~ 62 4L, S imsiid A N H s i
SERLIENN, TN G LE I ER M0 A ik . SO AT LA
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The Relationship between Number Sense and Arithmetic
Fluency in 5 to 6Year-old Children: The Mediating Role of
Ordinal Knowledge
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Abstract: Objective: This study aimed to examine the predictive effect of number sense on arithmetic fluency in 5 to 6
year-old children and to test the mediating role of ordinal knowledge in this association. Methods: A follow-up design
with a 6-month interval was adopted. A total of 220 children in the senior class of a kindergarten in Ruicheng County,
Shanxi Province, were assessed. Number sense and ordinal knowledge were measured at the beginning of the autumn
semester, and arithmetic fluency was assessed at the beginning of the spring semester. Pearson correlation analysis and
mediation analysis were conducted. Results: (1) Number sense was significantly and positively correlated with ordinal
knowledge (r = 0.270, p < 0.001) and arithmetic fluency (r = 0.251, p < 0.001), and ordinal knowledge was significantly
and positively correlated with arithmetic fluency (r = 0.406, p < 0.001). (2) Mediation analysis showed that number sense
significantly predicted arithmetic fluency (f = 0.251, p < 0.001) and ordinal knowledge (8 = 0.270, p < 0.001). When
number sense and ordinal knowledge were simultaneously entered into the model, the direct effect of number sense on
arithmetic fluency remained significant (8 = 0.153, p < 0.05), and ordinal knowledge significantly predicted arithmetic
fluency (B = 0.365, p < 0.001). Bootstrap analysis indicated that the mediating effect of ordinal knowledge was significant,
with a 95% confidence interval of [0.051, 0.156], accounting for 39.04% of the total effect. Conclusion: Number sense in
5 to 6 year-old children can directly predict later arithmetic fluency and can also exert an indirect effect through ordinal
knowledge. Ordinal knowledge may serve as an important cognitive link through which number sense is transformed
into early arithmetic ability. These findings provide empirical evidence for understanding the developmental mechanism
of early arithmetic fluency and for optimizing early mathematics activities in kindergarten.

Key words: Number sense; Arithmetic fluency; Ordinal knowledge; Mediating effect; Preschool children
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