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AWTFELATITALIY ~ NEFARER A Ry 5 > B8 — AR — it ] R ok B B BB e S R S B
BB ER R B T MBS o WS REUR > W ATEESCE IREESUE N1tk 0 B
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JEe 1] BB A SR Ry T R A UG BT B Ry R -

RARERA © GGl ~ BRI - BRI
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B R R S RN S B A SRR
kBRI RERY 5 ~ TEFRERYRE ST - T HE
B P AR A S ER ST - B5TE
DL R i E& 5K (Radford et al., 2018; Ritchie &
Bates, 2013) - Z{RFE TN HGRAVAE

THBEGWICENRE - SLAE Rk
BE T ARIJTE © TR — AR
(general vocabulary knowledge) 18 e za] g4
#Hk(mathematics vocabulary knowledge)ZHEET
FE LI S AR B AV TH MR+ (Peng &
Lin, 2019; Powell et al., 2017; Riccomini et al.,
2015) » JEEAEHE S EE (7 22 E (literacy or
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competency) & FEHYILIT - B2 4 AR IR R AL
(B 2 57 SARAS Y — M al S B FH DL i ey
HEwEs  BERN R B E R -

g SR ZE R . — e e pE S AT A
TEHIE 8 2= M S (LeFevre et al., 2010; Purpura
et al., 2011; Zhang et al., 2017) » {H{EFETI4HN
ANB R g 2 1% — s s iy TR ) B0H
257 (Purpura & Reid, 2016; Toll & Van Luit,
2014) » 3Ly S A EORHDLPE 48 B R EH
SRR B MY RS o R
/INERL R B A R AR A5 A [EI AV 45 5
7 b B WA e ) R S B B R R TR B
AN TECRI I RN A A3 B RE T = (A B (Unal et
al., 2021) » 5 EL A B EREa g HIER AV SRS DL R
W NI CGER BRRERE D) 1T %€ (Peng
& Lin, 2019) » 22 537 {5 SR 3840 (T T
M Hf/INER A SR SRR B AR 18 AR — B4
s o BN o b aICERET W A A R B R R
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PRSI A N A B ER B s R 7 M B RR [ R
A A e g R A SR 1 7 T HON 2 — e
R 8 B S 2 ] e S S Y B R TR B R b ey —
FEZ AT DASIRE S I W A ] e A R
1= BB RGRAITEN T » R ERET Rk =
B BARE - IR AR =M T REBEHY
—{[&H [E] FE AR T-(Dulaney et al., 2015; Lervag
et al., 2019) » [Pk =& 1H T AR A B L RR
% IR IFEHW AR IEH » P
7 o e ] T TEUR B 2 e Y L - 55
Gh o B T R o) b B ER M I B ER AR i T A
W28 —(EESREAMERZ2 4T

il

AR > MO FE 3 G B0 TR VU7 R {8l 47
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— » —MEAEHHENEREDHE

] o KL W SUE R R R — RS
THEEEZER  WAERERPSE - HFE
FAT ~ EE -~ sBAWIE M - 50 ~ 5B
BREAGWITEF - KEF)FEEZIMY
THI (A1 44 A a2 4155, (Caro & Mendinueta, 2017;
Moghadam et al., 2012; Shen, 2008) ° Za|gzF1z5;
HYETam b RN SRS EEIMIE - R
DIAMRAVE 5B 5 rlm R T E A E A
Y 7 R R e L B R A B e DA B2 B
&% - 281 - BI{E2 6 R T E Y 2
4 SRS AT B S A E(Matthew
effect) — EEHME - AHWZ (Duff et al.,
2015) o [EA1 - A — e R R Y 22
BRI EABZENTH N (EEEE > 2012
Moghadam et al.; Rosado & Caro, 2018) » Fi1E
SE IR EE| R R T s B R SR Y B2 o (A
- {EZ -~ Bl£2) (Boschmans & Webb, 2014;
Pyburn et al., 2013; Taboada, 2012) -

] 5 STk AT DA (70 & T D BE AR HE 1T
Rat o TR b ST B T EE
(breadth)f1 " %% | (depth) R {[E & i (Binder
et al., 2017; Ouellette, 2006; Shen, 2008) > i|=&
FEEEEEVEEREERIVFRZEE
s R AT TRV A 24 > (v B Y
W B Rl — B T Je 2w B 26 THI () s >
GELPGERAE R - MEDRE £ 1]
gy By U PR MEEEEE | (receptive vocabulary)fil

M FerEMEEEE | (expressive vocabulary) i {iE &
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[ (Caro & Mendinueta, 2017; Shen) - #5714
] B2 FE 1 0 TN BRI o 175 5 v RE Y ik L B e vy
a5 > VRSB RS EE R A
FETRE YR R - (ERT & — R aa R IaReT

A G REEER AR ERHEET A - HiR
BN RIE » WY B ERA
By 5 HOREE AL H 7Y H AR s A Bk aE
01 R (CRREEEF =) (Peabody
Picture Vocabulary Test) ; 8¢DLOESE &M
J7 R E Ry oy 4 B AR B R

G (A FHETEINER) (Test of
Preschool Early Literacy) ™ a5z E 75 0% -

IR AC R RAVER S Sl B - i PR 28
AU AENES - AR (G5
RCEOMER ) CILfE3S > 2014) 2 fEsEBaay T
Feoa BEIEIRE - B0 (BIR/NE o &Ml
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SRl s R

B EAEAER RN &

B R A RS S Y —(E
73 0 R EERELE N EERY SO 2 —(Riccomini
et al., 2015; Simpson & Cole, 2015) - 5 LLEL
Z (Monroe & Orme, 2002; Moschkovich, 2015;
Schleppegrell, 2007)30 fy B2 sr s AR
RS - iR ERR
BRI EYEEE (B0 L~ B - R
(B - =/AIPHNE) ~ @@ - emUER
NIy~ SASHREWM B —2EMA) ~ [k (filan
+ > %) o BT N E A BT EE
L& R BB A — M EE - BlnEs
BoOWE - g Nt R
SRHIRERE R H A -

502k A B T R R
H o g R B E 2 E B Ry (B

=+ ) M RBEM SRR
B = 2~ s RN B ALZE Y
sAg(Flan © N - JHEL) (Lin et al., 2021) «
PEE SRR R o BT R B S s
FMEMAGL S - 0 E B - a2 e
SRR IE A B B R A A - BIAIbE
FlWE > " =P ) BsE AN A
HEA=AF FHE=AF HAa=mA%
B s 0 T EBR T REEAR =T
ZA - BEFER = AIPRIN AR R 1801E ~ WY
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ENANE =PRI AR o N - 822
s EEEEN O AN AR E - fl
- RIAEF(2020)$1 ¥ = 2 /NFRERERT
dmady (R N S S RO B )
FRIEE o TR R R R R R B AR
W S I EZIERE - G0 EEEE
IR E A ER 720 - BRETB A 8 R
FRIERIIEC IR AL ~ BEAR > DURAE AT
H BE $ TE e I FH BB se s I BR AV AR S - (502
feftE HRWE R - BEAEZE B EE
AR TEEH ) THERG ) 0 K
BB RN B EE20 5 1E (Show skip
counting by twos to 20.) (Powell et al., 2017;
Powell & Nelson, 2017) - JE{DIHE » B2 5=
AT AT B2 32 SRR A DHRE AR RS - HEs2 1
B BRG] 5 B AT B TR A B E I 15 51 P e Pk
ELE R B R s s o A0 PRET B AR IR
oSBTV B AR I © A I B R i
AT 0N ER  EE EER il SE ARV EC B
(40 "divided by ; F1 "+, )+ DUREER T
s E FHIBCET (Edwards, 1936) - (fi M
BB S s E E AT IR AR R RV 1B IR P RE ARG e
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Gk N RS > HE A SCRETE Y
(Peng & Lin, 2019)
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F A RARE TIE R RR MRV EEE LR (Lin
et al.; Peng & Lin, 2019; Unal et al., 2021) -

FH A B8l S Rl B S AR BV T
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R e DUk 4h 5 A 58 HH B E T B 59 HY20%
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Pina et al., 2014) - FEEESCE JIA B 24 HE
TR~ B - DU EE > A
i > SRV ERI R EONFERAE R 2
(EPITE RIS A TR SO A HEE SRR
PHIERA 2 o A EWEAR R (Geary, 2011;
Green et al.; Peng & Lin; Peng et al., 2012; Peng
et al., 2016; Swanson & Sachse-Lee, 2001) °
1M &6 S0 J178 B B AR A 22 B R A R A2
BEIBEESORA BB AR BT R T
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B AR AR S R - R
W] T2 IR - LingdPowell (2021)f
& I M oA — SRR JE A PR e B S e S R
BB ER IR A AR BRI FERR T —AEB RN >
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BWEFRE - FE RNBEEEN —RHEE=
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UEE—BEIERE - EEUR2 UE - T HIR &Y
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B B MEEHEREEE - SAAKIRT
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A S EBE 718 550.87 » T A EE4FCH B S
HREJIME Fe1.23 © HhAh > BER A S A B
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AVTE ISR AR — BB R B R 1R 2
g~ BT RS 2GR a R o M
BB R Ry VU 88— 86580 > REBUR25RE > M
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PRI T 280 BEASEMEERER
At shsE - HEEUERCSE R A B EECE b
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= P T S
—  faAigeat

SEESEE LEST OIS
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Az JEEE SR IR EE SO JT RIS By A R
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SAMER > SPIEEETIE F1.22 > BEEHYHE R
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AY1.10 - B2 aa s RIoMBR A (L - PUEESRER
4 09I RE JIME £50.65 > BERHY & B9 A
FI1E0.87 > M NFRERAEFITRETIE F1.46
HE = S ARSI RE S 1.23 - BN & E A
FURHRR - POEER @ T ARG = .37 ~ .67
iz #.43) > NEHRAER T 2= AR =
A2~ .71 HPrE.53) o e MU R
MM - 5B BIRRE SR T 2 i B A
AR GRATBATRE o — e S SR L B 2R e 5
RO R 2 2 [ B i A ARRE » ELAIAET
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g JERECE T BT — i A HER T B2
&=V 71
— Al 427 527
S £ 49 50 617
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Abstract

The role of mathematics vocabulary has received considerable attention. Several studies have
examined how mathematics vocabulary mediated the relation between general vocabulary and
mathematics outcomes, but the findings were inconsistent. This longitudinal study explored how
early knowledge of general and mathematics vocabulary related to later mathematics achievement
(encompassing conceptual understanding, procedural knowledge, and problem-solving skills) after
including non-verbal and verbal intelligence. The participants were 737 students of 4th and 6th grades.
The measurements of mathematics vocabulary and general vocabulary were conducted in June 2018,
while the intelligence tests and self-edited mathematics achievement tests were administered in May
2019. The results showed that (1) for 4th graders, both general and mathematics vocabulary could
predict mathematics achievement. Mathematics vocabulary partially mediated the relation between
general vocabulary and mathematics achievement, which indicated dual pathways to mathematics
achievement. (2) For 6th graders, the direct effect of mathematics vocabulary on mathematics
achievement was larger than that of general vocabulary on mathematics achievement. Mathematics
vocabulary partially mediated the relation between general vocabulary and mathematics achievement,
which indicated dual pathways to mathematics achievement. (3) In the long run, two developmental
pathways to learning mathematics in elementary school coexisted. While the predictive power of
early general and mathematical vocabulary for later mathematical achievement increased with grade
level, mathematical vocabulary became more critical for senior graders. The longitudinal pattern of
results extends findings from cross-sectional studies of elementary students. The findings suggest that
general and mathematics vocabulary may provide the foundational building blocks for mathematics
knowledge as well as contribute to comprehension during mathematics performance and learning.
In sum, the use of cumulative mathematics vocabulary as a medium will become important and will
facilitate students’ mathematics achievement.

Key words: General Vocabulary Knowledge, Mathematics Achievement, Mathematics Vocabulary
Knowledge
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