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OB PEF R BRARERRZIABELYE

& A

BIHE=1%48H » EFEEEZET, 2 (National Council of Teachers
of Mathematics, 1989: 26 ) GtfgH!

HOETABAR S —HEZ > o RGBT R SR BOLIE A
BE - LB EHBTAER -

"R E—MES ) WEETEEEREEBEES G - s
o s A)EE B AN FHEFT S (Usiskin, 1996 ) 5 (£ 2 — & (Pimm,
2019) - HEEFAABE TR - SO~ REC EEREEFE S HAK S
M - RS B AHEE (compact) ~ F§#E (precise) FIE & lizh
(technical vocabulary ) HJ45 1% ( Osterholm & Bergqvist, 2013 ) ° T4E
K HBRBZ(EEE S B T BUEERE IR T 5R (Kwok et al., 2022;
Osterholm, 2006; Tang et al., 2022) - DI (¢ 5E S #2 B TR M 8519
B B B EE AT 52 ( Adams, 2003; Carter & Dean, 2006; Groth et al.,
2020; Rezat et al., 2022 ) -

ARAE S ZE T HEEZ MG > G5 (vocabulary
knowledge ) Z R fFAVTR € H i FERITHHIA T (Cain & Oakhill, 2011;
Suggate et al., 2018) - [fj EL.ET&RHAE R 37 th it SR AT R Frl 22 F1 302
IR B AR 52 BRI 32 (Quinn et al., 2015; Zhang, 2020) - #5242
—HEEE S - B A G P B B B (R I B £+ AT 2 B G S R ik B
B R AR A RBE R (reciprocal relationship ) ZKEEET (Stanovich, 1986:
379) - gt B AR AR G B HBEE AL - 2R E
Bt 2 5 W SGE A B B GA AR, - BB (AL A BHIRR
BRfR o R VH B R Al s 1 A B B B2 ik P Y IR SR B 47 - 5 B RS B 2
BHIZE IR -

H B A S 57 B0 Gl 2 R0 38 5 R B8 1 B2 el 2 TR R AR 58 (R
WLwdSE A+ 2022 ; Lin et al., 2021) -+ HEptseed 5 AHEM - MR A
PRET B2 Rl 1 B ER B e 38 < THUETI A ST - A SE S R PR R oAt AE
BARIZR R - B2 A el G B B B2 S R MR R B A AE B I FHRA (Peng
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& Lin, 2019) - &R R B iS5 @ B f s AR B E 2 S/
R (Chan & Kwan, 2021) - ZR[f - B2 EA g 351 E B2 S
FIR M E R D) W iR 5 R iR RE I B I THAE « ARERERS S i i B b rY
DIV A - SER Y #RE (Chan & Kwan, 2021) - ZFE@EEE
A B H AR AT B BE MR B Bt B RYE R - A SR [ B 2R A e A R A
BB A R R E RN - BRI DK A AR E IR A
B - FEAEH 77 BRG] e R - At B R A s R A N ME R B
AR - T BN R B P TR E - L — BRI E
K E ( Matthew effect)) —E EFHFE » &A1& (Duff et al., 2015;
Stanovich, 1986 ) —— 8 75 7 BAIRAE H G H 2R IARCER L o FERER
FEARAE - Pt vE A B 2R Gr s RN A U ) 15 2 B R RS B B2 i Y 52
B PEE IR ERRGE - MRERE IEAE - BpEE SRR R
HIGEE o PRIE AR S = R EL (R B AT O BE2 BIOt & i B RE B Rt 28 Fre B B2 5
BRI -

R S R R TE BT 2R 2 e i 1% (cross-sectional ) #F5E » A
AR 2 (Chan & Kwan, 2021; Forsyth & Powell, 2017; Powell
& Nelson, 2017) - 8iFEZ{EFEHK (RIEEZE A > 2018 ; Hughes et al.,
2020; Powell et al., 2017 ) - RISEHEGHAVFEIE ML LSS o 2 E = A& 60
S PRV AR IRF [ _E SR i e - i B RIVE e R AR R (BN
73 A5 TE AR TE A SO AR TE Y TEA 1 Ry R SR A (R PR (i EE A RS

(Finkel, 1995; Lin & Powell, 2022 ) - [tt51 » AS[EFFE AR A R A] DI
HRAENIRUR - B R S5 Fr S R 35 B B 22 Ik Y B O 2 ik
BRI MR BGH S © RIE  ARF SRR IR IRIIE IR - DLEEH
A B R A A R A B B R L B W U AH A B - T PR BN
i {18 E2: 24 [ B U SR -



FONEE G HPFR R RARERRZIABELYE

Bl ~ SCRRERES
— WS

"R EWIFRENESE  BEFRZERE - DI
R AT+ B R E FF R EEE - REAIZETEF
FHUERET - s A —EE R —HEH (Powell et al., 2021 ) - 40

"minus sign; ~ "TSETIEE , ~ TERESGME ) - RO EZE
ELHiTEE (technical vocabulary ) - SZEJEM & HE/EHEIREHER G
HJEAEE (Monroe & Panchyshyn, 1995; Powell et al., 2017 ) - fH]4] " less
than, ~ "{KfF, - AR T EEFARNER I EHEECREL
REHY SR BLE F YA (Nation, 2001)

MonroefdPanchyshyn (1995) fH#{E A=k lrsE (technical )
#EfiTZE (subtechnical ) ~ —fi% (general ) - FI{F5% (symbolic) PU¥H -
flosE SRR HBIEH HHES - REBES B R - B EREF
HE—MEZE  AERgHEMAOMERER Lo " E T8RP | 5

"B, - BETEE IR RE N R EEEE A EAEEE N AE
Fo o oo TTHEE ) BT B, - —REAREEAEHEAE T HEATE
7 HAEBER L HE ATEFRIEEEMEF - (B RTEEEE Bk R AR =
JREEEE - (1S5 AR AR A AR Y BB MR A& B i 21 A PR Y R 22
PR EE G M "8, ~ T#E L - FFPRRIEIESCFEIIRT
GREREL . HE AT RIE  CE R - EAIRMEE S - Hhansk
g T X, BiEE T, o RiEPowellEL HAFFEREE (Powell et al., 2017;
Powell & Nelson, 2017; Unal et al., 2021 ) E[I#FfiMonroeEiiPanchyshyn[
IR EA 2y 5 375K -

R Rt M IREE NAET M - &F R EE R B %
R E R B RGBSR FEVORE (REEFA 0 2018 ;
Unal et al., 2021 ) - PowellEidNelson (2017 ) HIJ{£#ECCSS (Common
Core State Standards ) 882 a5 7y pIGHE S ACH ~ BEE R - & (m

(Geometry ) -+ DURHIEEIZER] o PenglidLin (2019) AKHHE] R
RAEARE S Ry E ~ A - MEEERE S =R B A -
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Fr B FFB P R B P R B A SE BESR A B AR HEEKRERE HIEE &
Al T e R Fa i & P i EAS B35 A ERee Al A= ER~R
HIZE Al B2 i B TP B A5 25572 - Nation (2001) 5B S & HIFIEEIR
T TR P 3 HH = R S AR A Y - N N E =/ - AURE (form )
O CEEAIRE ~ FEARE  Fapks (FR - Fif » #EFHF)  BR
(meaning ) H&PE#E - BB iR « Bl H T2 78 MH B 56 22 19 B
s DURGEM (use) WIEGEIIRE ~ Bl ~ EH EAYRE - 2R
AR E - AIEDIERER - LY - EFERFTFETHA
( Amen, 2006; Edwards, 1936 ) - PowellZE A (Powell & Nelson, 2017;
Powell et al., 2017) HIDAEHL (recall) - BEffF » BLEH =JEEEKEE &
BpER s AR - HAEA A E 200 - EiEidaE  EEE - EE - H5
i e BREIEAZEA (2018 » 2020 ) Rl R 8 22 Ga 2 HIG58% 73 R il RFE
—iEiaFR © S Ry a TR R AT R s a TR ~ 43 HE MR B
M~ SE - FRORPTERTE - AR IGE —RERE - WIEFRZEAIIE
T/NEE I AR R SR PE E—iE « /NEELEMU(TIEE 2 O ¥ @77 8H @3t
H @fftdt ) - EWEFEOEAIRE GEF) - 20 T#841291204100%
7 0 410052412909 8L 2 OFHN B ofE# ORIE @oflfi# , -

T BB AR e B R B Z %

PR BT B 22 G e 0 Gk B B B2 R B AU AH BA O 9T R A AE B RE
77~ XFEMERE - DU — M FR s A o Powell Bl H 5% fEAE 2% R 5w 5L
(Powell & Nelson, 2017; Powell et al., 2017; Unal et al., 2021 ) %
BT — = I JUE RS A B 5A 2 A R BGE B RE T Y FH B Ry
59~ .67 ~ .63 ~ 42~ .53 - [T B E TR G Ak B — i ) B 3 Y FH B HI 45
Bl .70 ~ .61 ~ .66 » .50~.62 - PengHiLin (2019 ) DLHERVO4EKE 4
R 52 MR B FA e R o BOET & ~ 2% fr] ~ B E R = JH = A
i S 2% B 25 B F s R AR BDE B RE I AU R (E (R 32~ .46 2 [ - Bl —fi%
ARG THRA Ry 38~.41 » B BEAAHBAE Ry 31~.47 - RIARE
A (2018) AIDIAHIARIFF E28EHRE T s =%/ Filk B 5 F Ay #E
AR AR - BEEE DR FERFE T H - S =2 UFEREE



PN A 6 BOFE S Ao R B R AR B

B R s MR B LE R R TRIAHBA MR P Sy 39 ~ .37~ .51~ .57 ~ .65~ .70 >
[58 4 e 7 FH [ i 35 O BU RE RN [R] [R Powell 55 N U ZE 3L 5 88022 5 = 1 3 B
B AR R BARE AR P fy .50 ~ .65~ .57 ~ .62~ .68 ~ .65 [BAF
AIFHBE BT E TR T o 2 HR BB R s S G B R S B B SR B 2 AR
Lin%g A (2021) $40{E M58 L55ERA (CRIERTMR SR SO ) AT
IR E o irfa - BRI SPIIMERIE 49 » ERESEEEEETH
FEBIME Ry 48F0 .50 » Mo A BB NE THE RS E S FE R
58 KAV ES B S 31 0 BLEAIER - EE - RBEIHRBTE 44~ .47
ZH e BIFAE AN (2018) HIEBEMKRE =2 /UFEHRIVEE N E iR
TS A B B B S SR BB A e R B S R ik Y A R K
Ty .56~ .62~ .66~ .58 ~ .75~ .65 » FHELJALInSE AR 3% 53T Fr 5 YS9
FERAERGE - LR ERER  ENFEETHRERZFER T » #
G I AEERE ST SCFRE - RS - DL RO I F
1E.30~ . 7509FHREE -

375 3t 3080 i R B 26 {18 T EI B T S SUS IE L TR ) - mTDABERR HE
H: [ A8k 5L 1Ty 00 e Mt 5 488 X P 1 LI B 4 o S B R A SRR AE — SR T
Fe e E Ry TR TE - 5 S I fOR RORE A T o DUBROER G s R 3 ' oy TH I 482
HHWESE - BFELN 5 ~ Bl/ N~ B ER/E - PurpurafidReid (2016)
HIE 136443~ 654 Sy — M Frl B A Ek ~ BB G = ANE (REMREEHEE
FESHE » Wk Bl &2 mieeee ) DIREERT (SRE
B~ LR - —E—HE - PR - SR AR - AR
— i ER B A ERRE TR B E RN - (BN A BRI s R % + — i Rl A Ek
FLNFEAGTENJ) - TollEidvan Luit (2014) $F¥HMEEERE L H MG
FFE[E R A5 o TollBdvan Luitf¢ 103044 VYK %) Gl B B EmpE S i =Y
20%HI%N 58 - SPEAEHE— RENSEK - —EE S s B ERE SIS YR -
T (B — R B BB e R 5 AU A B8 = R T B e - VB Bk R i U R — i
PO E AR ERE ) HEE R AR ERIR - N A BRI REAHGRE
B RE AT 2T KEE S FIERH BER IR E  BUREL SR
B — % BB S HIRk T R R T R AR B B E RE IR R - BRERE A
(2022) $FEVYFISFEREAEMEITHINFFEE RN - BRI AT DA
S TR — TR OVEER BORE T S AR AR Y PR T ELFR AR R 58 o Unal 5
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A (2021) DUERINZERIE S « + EEERAE B (U S
SEEEAEMY BT U B BRI RS R BBt - R E
HERE JERA R 3 5 o ST — il S TR L I A e B ST R S 1
B+ s TR 5 R B B - T L ) B B R B T k5 2
PR A S E A TR T » (B R AR B A R
IR B FEMEATAE 7 o PN A B E e R Al SR A 7 -

DL B S e 158 1 R S TE T 52 U B2 P /2 /BB - PowellB
Nelson (2017 8 i 515 A1 30 T TR — 7 A0 28 o 0 e G s
BL949% - FE TN RAE S RIS Z R NES5% 1 Powell% A (2017)
75 T = 1 6 0 5 2 1 — A 3] e 1 S L A T 0 R TR B S e
8 FLEL 37 %~ 45% » ELAF (2 5 - i (T 4V S 80 B 3 e 1 2 7
IR = A R R R TR - TR A (2022) S PUATA
R 2 (T TR SR R TS — ] i 6 0 25 M 5 B A U 3
A A A ELEE A0 AR TE I T B % R A Powel 1% A
(2017) -

B4 T G AE PR A B S S A S L R R B AR -
2 P B AR R AIRE SR %+ BN S8R TR EEIS S - PengHiLin
(2019) $HE2374 PUAE G4 HE M T = F 5 ORI « 5407 - BUiE
B MRS - IR SRR (B - TERR R
ST ) o DU RO R SRS R SRR T —
ER A ) DRSO RIS o = FESE RS
SRR A R TN ¢ T B R B AT R ST B L
RS o ELES A S AT S A S R T
I > DU 5% % o TR SR ST R TR » (LS (1 B 3 e
SRS ST T R B TN ) - TMRBOE A (2022) B RATIRIAAE
B (T HORISE ORI 0TS  TEREBIRE S I REEE ST I T -
il A T SR T e B S T E R BB R - L
TR B » BT SR S B R T ARAE TR M — A AR IR
Bt o HESN - Lin%E A (2021) HIEREZSIHTHEH » R B e T 35 R
HES) o B MRERAIRE ] - BUEIRIFEE o MR R A
BRI (R T TS -



OB PEF R BRARERRZIABELYE

S SR Bl RREE AN AN A B R S A B AR R THOAI A T R S T
IH - FEFDEEFFE (aOBRB R EE A » 2022 5 Toll & van Luit, 2014 )
Y 75 FE 0 488 T ) 19 ) - TR SRR s8R T - 2 TR 98 2 DT AR R EA & R
oA b HRE B RRVEE B E #55 (Finkel, 1995; Lin & Powell,
2022) o [0 HDABER GRS R 8 R SR B TH A I sE R A BER BB RE
JIRETE IS 225752 #13% (Forsyth & Powell, 2017; Powell & Nelson, 2017;
Powell et al., 2017 ) - {H{&R4G DL B8t R TEIAR IR 9T - 515
HEEHEZRRE OGS HYEFRAFBNESEETE - LI 4
o BI/NEA - BHFEARRGRBAE SR —2 - FEESHEIHEN

= ~ WhoE R L 57 1 2

Hi SOV - B AR s AR B AR Y B G B R B B A T T
(Lin et al., 2021; Peng & Lin, 2019; Purpura & Reid, 2016; Unal et al.,
2021) o Fy 7 AR SR 58 R B8 R RYRE 15 2K e 18 B R A S R ik B AUE 2 A E B
R BB B - ARHT SRR B A R B SR AR e R AR B B SR e - I
PRGN T - DAPRET mi i S 2 G s K E B B SR p o 2 2 - RS EL TR
& - anEl - FRAEERTE (—) -

B GE A A% Al Baraz B G AR A2
Bcat _
Bcaz
Sl C
57 Baisi Ba1B2 Bazp2
Bcee2
Beri
X v v

B2 AL Bl BriB2 872 B vt B2

el 1 FT S0 B Gl e ST R AT 1R S B 2 I Y TR 1R
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LB LTS - AW 22 RE L i B 8052 e 5 1 38 360 128 B B2 Bt 1Y TH
o s 7 5 BH Tl St A ELTEDRNBR AR - & B[R] A B E2 SR s Rk ] TE I
BRERRCEE (Pasr > Basso) » ELANGH BZFEME——ni I8 22 56 2 1 3 RE
THMIR BB S s R (Paaz )  BIHHBUER Bk e FE T2 B 85022 5l sk
(Beisz) M H R J70 AT BRIANCAFZE R (Bear » Peaz ® Pesr > Pesz)
FELLEE AR - R] DLoy Bl wiy H B 22 e e 0 ik 3 1% BT B 22 i st ) L 3 S0 R
(Pars:) BRI ——F @ B BB ik TR 12 H B 2 ok - DLRGE
e HAR B ER ER s AR - PRt PE I R HA =R AR -

Mt - B ER R i THHI B R = A F, (Forsyth &
Powell, 2017; Powell & Nelson, 2017; Powell et al., 2017 ) - i &2 Ek 5k
BB B R R B AR AT HUTE AR - WCASHIT 58 P B B2 Ik A TH T 85 22 R e
Ak o By T AR S5 R B R HYRE IR PR ST B ER Bl 3 B R A s AR 15 Y
2 RWEgT DUR i B B B R i i B B A e R I P R R T R
Bl PRETRITEA SR Bt S R I B SR S AR 2 2 S L TEAER AR
A2 - HORMFERTE () -

B R & AT L AL S Bara2 B2 T s A3k A2

2 f

Bcai
Bcaz ol
BT C Boial PB1A2 Brayas
Bcr2
BCB]\
R Bl Be1B2 #7228 pb 5k B2
B2 FiTHA R R R I B R i S AR B TR ER AR

FLIEI 210 S - ASWEFE Be /O 117 309 2 B2 it 3 o 30 B0 B v o S 8K 1) 7R
BT o FELUR N - 5 B (5] 301 B0 B2 ok =] TH B2 5 22 RN (Baia



PN A NP R R BB AR EPE

Buoar) * EHAIFRE ZE M — A7 BER G 2 R0 3% e TH I % HH B 2 R B
ik (Paino) -~ ATHABCER BB RE TR R BHE 2 AT (Bors,) » W HL AR
A AR BLANLAFESR] (Bear » Beaz » Besr > Pesr ) © FERLIRALR - BT LL7 BART
HASER plopt B2 BB G R AR H R (Bain ) B —32
R T HOF S B ] R 8 T B PR 2 B B B2 B s Ak - DA 1 HA R B 22
PG IR P o ot T 7 SR R BRI S 8% -

Fro T TR fiAR T SO S B ) i T ik B T B R[] PR A P A 1 A B
Pk ik L 7% 3H S 22 R B Rk IF Y AR 55 A2 B3R (cross-lagged effects ) >
AWrFE2IdFinkel (1995) R RAYAESS 22 AT (cross-lagged effect
model ) MEFEHIFT ST > WIE3 > LRMIFEME (=) - FERTEE
17 A S 2 G e G 3 B R BB B IS R (Base ) » DA T HA S EE
AL R BHE SR B e HI R B S R (Boiay ) THEI B el - A2
125 B R EH S HI R L B 2R O FAEAERT (poia > Poonn ) » HLFF[R]— %
THATR AR E R EEE (Ban © Pem) WAFZE » HIEH TR (Bear
Beas » Besi » Pene)  (Finkel, 1995)

B AR AL

A

Bcat

BB R A2

Bcaz
PB2a2

Bcr2
Bcai

X

B2 R Bl

22 Rt B2

BB]BZ

lifl 3 S B e R Ak B B R A 75 A AR

Besh - SO E B R G e B A B R IR A B R AE R R R A —
By (PIANBRL S A 2022090 52 EdPowellF A 2017HY583R ) » £
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FEHER FR S AR B B B2 i A A B R R Y R R R B AR S
G R ARWTFERIRTFERIE (P9) o ASHIT e a8 R Bl 5 F A B B2 R ks o A
i E B ARy SPEA]EE H R RE S AR R B R - B
MBPEHBPFESHAWESENARESR  lEEETas - BERNENE
BT R AE R BRI S B TTE SR P B SR S S REAG e R
EHEFR - NI FETHITIE 2 iR By & - B2 5 e e L B Bt
FAYRH EL TR (o G A B - 57 5t B/ B ] TP W B A2 B A O 2R PR 2R B L
—PE R -

i LR - AR TR DU {E i FE R RE

(=) B/ NI o A= 1 miT S0 B B2 e e TR 6 1R S B 2 g B TR
SR Tyl 2

(=) B/INAEROE Ho 2B A BT S S B2 ol ik S 4% SEF S5 B2 ] e R ik ) TEL VR
R Ry ] 2

(=) B/INAE RIS H AR A B0 22 5] e 1 ik B B 22 ol it B JE 55 A T A B
Fefr] 2

(Y ) B/ INAR RO A 1 B0 2R R e R 8 B B 8 Rk 2 FH A 2 5L
[F Ry fr 2

— DR

AW FERIE R E 8FTEL /N ~ 2002 B/ NEEAFIOFT B ~ 23 12 T
B4 B a3 B IR SRR SRR ] - B8 R N AR
WL AR ER R - Z2EEMGHE - AMKECE 1042 F 8 T S ARTE
SRR ET o EBIERA R > pdb— ~ JE s s B RIEER EHF
B ELEE - TR 2 E - FATERGEIYT - BIRS W SRR - A
&> BRI B BNk -



PN A 6 BOFE S Ao R B R AR B

#1
I /) Gt [ e 6% 3% 2% Lt bl B B2 R TR v GBSO B B2 7 N\ BBl o A
A iRy
35, BB TH (FiED) % BRI R R) %
Je— FEETATCR) 52 46 98  EETMILIAT(N) 23 24 47
ZALMLAT(F) HALT AT ()
FrALH2ATCR ~ 1)
b= PRETLATCR) 27 25 52 HRET2RRCK > /) 41 3475
EESAGIEN! FEERR LFTCR)
FRED 0 ZJHLIATCN 43 36 79
AL AT ()
EMBRLATCR)
il R T LT (CR) 14 13 27 0
RESIIEES  BMIRRLATCR) 16 7 23 HRRIFT(T) 14 16 30
121 110 231

Gt 8Fft 109 91 200 9FfF

k¢ BRI AR T A A1 1 04 52 40 i B R/ NER AR ) B B R ER AR B R B
BEOHE - BN LG LA N Ry /MR~ T~248E R TR ~ 25BE DL BB A% 5
cRER S DA2BELL T Ry /M ~ 13~36FE R % ~ 378ELL R R#% -

WA

(— ) BB s G I 5

AWFFEEFREEFEA (2020) FrRABEF R NE - 5
FERR AR EE A RE S IR BRI AVFA R A R S A (B S A BRI
B~ B ZRBME  ER > D - RS REEE KA R
8 waTEBSR FVUE 2 - IR B B E T3 1F R EEF RS - %5
KARENF BB EGERTEME (FFT - 2008 ) Bl S 2320 Al #E 7 55
HA—FFERZBEFH - JEakEA B C=% > @AHMR3~4 > 5~
6~ T~8Fif » FH={HEA - BEEAEEBA B2 - EAPRIYE—
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SR - a0 T NEEREARFE R B R PE IGE—#E o /NELEMUTTE 2 O %L
HOAFHOFTROHMT ) - = =EARAFERHAENEM G (item
response theory, IRT ) #EfTH HF(L » K PEFEFHEEE - HESE
RIS RIRESIE I AT R A b - HElEgEH 2 & (test information ) EH/R
EREE R - KSEFEHAZA - B CEBHNI—HMEEE BRI
Cronbach’s afREi/T2.63~.80 » T HLHIESHH =5 (classical test theory,
CTT) GlEEEHITE.64~.76 » BHER S o A B 7S 5 A Bl 8 22 5
FREAEE (RIEE - RHR) - BESEREEE (B0 - RERRD)  (HT
THIERGESRERIEAEEFE A 0 2018) ~ BER LA (WITNES) ZAHREGR
B BAE.50~.68 ~ .37~.70 ~ .56~.75 » ZHEFEERE ZAHE - BR
AW EpE BAFAIE o Al A0 57 88 R BRI - 2682 AR S ] 58 Ak -
HI B S R DARE JIE R » B R R iR T (logit) - ARWFFCH REHAY
P~ oS JUESGEAR Z ZEIE R - HREJJEISFITE (FRHEE) 77
0.87 (0.65) ~1.53 (0.70) ~2.00 (0.74) -

(%) BE i es

e FHERIEA S A (2018) Ards BRI EE2 il e - B fEisini
BASER =2 R BB RRIRR - S EHRZ 2 AEFITES00N
N o BN EEEAVE 2012 5220165 R 22 JfiilE H (BIZ#HHE
WElTE - 2017) » NEREARROGEREH " =82 EBRE T & &k
JEE ; (Taiwan Assessment of Student Achievement) ([EZF B WFFElT
2015) - HEgHM - VAR T RAERE , X T AEREE , HEE
fMEZE ;- VY~ NERBIFEHREZ B - BT  ERE =
& o R RS B R - FRRR T REEEHER - BRSO
FRIGEE S A TR B 5 R RN E I AR IR O TRR A o0 Ry BBl &~ 2%fe]
B~ T EIMER - BEER21 ~250E - HFRPYsE — B8 - HERA
IRTHEFT /KRS F LB 2 (5 - (HRESFER AR~ L FEE - fikEEH
Ak o ARUFFEE SR REAEINY ~ N~ VRV RO s - ENE—
(S FE Cronbach’s afREi/THL.79~.89 » CTTE %t & HI[FFE.52~.57 »
[ 7w BRI EE (RIEE - SRR - BEEEE
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DARETIES R » BRI o AWHFRAREH 2 ~ 78~ JUEGEAR
LR - HEEJEFEE (FHEE) 73 51550.30 (0.83) ~ 0.06

(0.84) ~0.32 (1.35) -

(=) Brf ~ B/ 0

AWFE i PR SE TS BB OME (2006a @ 2006b) EETHYEH ~ B/
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RIZRELFFIR AR - AN 5 (e Ah iR B B2 B S IR V2 RE ) - BLFE
RARAR - FIHA - DURTREFEREVEES] - MRV ERERESCRIIERE SR
K BT S eE SO REANGE SCHERE - BB B HEE A B E HE R -
HRE IR H e e EL A B B G R - SR FE — R - B
/INETER R 22 E R N E— EUE(E & Cronbach’s afRE7T1R.88~.90 » [FRT:E
HIERIEETIR.55~.80 » H RIFHI(E B R AR EME o A B B EAth 2
s FHRAR BB/ Ny 31~.63 ~ FEEH5.40~.67 » BRAHEE G
IR AZ HURARE R o f IR R R —EAER (30~45538# ) - HIERASER
FIDAMSEIFESC ~ FERBSC » ARG - SN ESE - SFEREED
PE SR 100 - FEEZE R 15 o ARRFSRRYER A2 B B A A I B g A
[Eibay i

=~ Wi

AW FE 2R — X IR 106529 H - <2 AT /N A= R B AR 5¢ R R AR
73 B R VA AR SRR /S ARl - 5B /N A (o P 5 FH 3 ~ A B P B o e R
AT (= ARIENPERE IR ) ATEEE Bt il B VU A RRE A - B A=
{5 FH 38 F 5 ~ 6 FF AR Y BUER FA R IR I 52 BE ( = A BRIT A FER %)
ANEER Bt T 5 /S AR A o [R)— SR A2 58 K IR 108425 H
A2 /N AR R o A2 BIRE S8 /S B RRORT SR ik - Il NAE B SR G 2
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MEH B G ABE (ERHE—EA)  BRER R B e 7S SR AR eE A
RN S SR e RE T B 5 T B AR B SR S s A H B I i CB
(BEFHEE—EA) ~ B pOg A e e ]\ b AR - RO E2A RE T HI
Bz - NZIRINEEER R SRR AW ETRR - HUERE IR TR
PEREST I ER W 22 BRHLEE Xl - S IE I ERE I T HE IRy - REF S FEK
LA VDR BEER AR - MR IR st & 2 B e EaE
EREFEMET - B4 FIRECE -

Y~ ERheE B B 53 A

AW TR —E R/ NEF 1267 (5200 AHEY6% )~ EH

AH36NM (H231AFHI16%) - fEHMETKEEREE S HIDMwRE(F
(version 0.4.1) i fJknnlmputation}g < #{TK-Nearest Neighbours /5 1%
HEAH T ERSERE - R fHlavaanE4 (version 0.6-5) K semPlotE 4
(version 1.1.2) T HT -

Kline (2016) &k 28 E HERpEFRS (L) - CFI
SRMR ~ RMSEAPYFEFEEA g i = A R+ (B R 78 /i 18 5 F AT 5
HAVEHBEEE R > MKenny®E A (2015) $2EE/MEASUINE EHERIE I
K= ERMSEA - A G E TR - FIHAP 52 ERFIRMSEA -
FHHN » RITEERIpEE B = AR/ N2 - ERDLE R SR S
K75 (X /df) HAWFCHER L - SR E 2% - W > AT EE
22 WA ([E RIS R P B A% O H4E » B[ICFI > .95 H SRMR < .08 A it 5
FOBACE - 546 - SEEKBIEERE (R - M=tz
2% -

Bt~ WEFERS R
— MR TR BB R

] /)N L e8] o A i B A AE (B B TH A R AR IR SRR BB AR
e DR g S TE A P B (R B 2 3R A0SR 2 - RWT IR &5 B I AT



FoNE AP R E A RBARE AR ELDE

Shapiro-Wilk ¥ RE i E I - K AR ZEFBIEAELE - ZBIHI(RRE

(skewness ) £-0.67~-0.69 » {RREFEEME/NR3 » IEE (kurtosis)
$5-0.58~0.68 » EEFAEE/NR10 - NEBEEMNIFERETE (Kline,
2016) - mlHETTHERE IR A AT o BI/NVEERIT (SERR ) R
B LRSI 8 (0.50) AHELR 2B (0.06) G S (2 =737 p <
001 )+ L ER O ([ 588 T g S 22 SR B ASE Y8 22 M HI B P 2 (1 & = B E R T
(ps>.10) - SIS - AHFZCIEDNE B R BRI - B4
(i B TE A S EED fh 2 B E R RIS E (2 = -3.30~-9.10 » ps <.001) -
BURA R B A FEARRIRE T L2 B E R « BIREI/INERIB
A2 E TR TE A Y 2 [ET g Pearson T 722 AHRE fy.44~.66 » BHIRE LA TH
LA EA DL ERYREN:  HAE IR ES IR GEr TR - i
/N~ [ R B 1 B TR B e B T BT R AH A 2R S =

2
i/ B A Z ARG ~ WL~ PR AR R BUHT A (R B
PR (ReEE) (RAE e 1 2 3 4 5
EHEF ENTE

B/ (N=200)

1.4 100.00 (15.00) 99.55(14.06) 0.67 0.68
QUM SR AR, 0.87 (0.65) 0.83 (0.63) 0.55 0.02 .55%*
3NEMEEEEAEE 1,53 (0.70) 145 (0.62) 0.61 026 .65%* 55%*

4 O S B ok ik 030 (0.83) 0.33 (0.83) 0.18 0.58 .57%* _e2%* 53%*
5B 0.06 (0.84) 0.50 (1.08) 0.15 0.46 .64** 44%* 2xx 55%%
B4 (N=231)

1.7 100.00 (15.00) 93.59 (17.90) 0.02 0.48

DAEREEF RN 153 (0.70) 111 (0.68) 031 0.54 .55%*
3B AR 2.00 (0.74)  1.84 (0.71) 0.01 0.50 .61%* 56%*

4N ER B R 0.06 (0.84) 0.22 (0.77) 0.52 0.02 .61** .59** 58**
5. VEERR B s mt 0.32 (1.35) 0.32 (0.99) 0.69 0.20 .63** .52%* 66** 57**

il ¢+ BERF ARG - BEREIREERR » B RBEEER - SFIEUR100 - RIS -
** p<.01.
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T O 85 52 ] e R R T 1 O B 52 Rt ) T B 18 B iy A B 52 it 36 7%
B R RR A AR TH R B A A AR 2 - AR R PR DA PR I T RO R e
B IR AR - Hod B R PR A MY & 1 - F5 R BUR T Em /N2 2 B
o AR AR AR R PR R O B AR S m O R (R R R ) iR - HLo
I F g R B & I EAYCFL > .95 HSRMR < .08 5HEff I UE - H:
R+ B RREAYBIETE A AR PRI B R ST RR T PR #02 f
IR R IAAAZE R 7 - BEUR A2 77 E T AL o g S 2 ] e e o
BB EIRA G - SRS SR A ORI IR A o S o BN
B AR PR T2 A (RISES A A ) TR I B GRS Ak
B 1% A SR BB R P TE 44~ 54,2 1] » {kCohen (1988 ) HfR'fifE &Y
PAANRA NP Rl Saw SPERTE [ SR SN TS

T OB S R ik 1 0T S g S I B A<

B4 23 BN E RO (PO BB ER AR R N B
B AR AT IR 2 R (LA R - S EE RLITSR2 - TEHEI % AT I
o B A TS R e T S U R P T S B AR
B (B =-050p=44) - (EFIHIEE SIS EATIBIR R (B =
100 p=.00) BB BB RAHE (B =09 p=.00) HHRERIHETE
I BB R - S EME TR (B= 14 p=.04) -

Eiﬁﬁ%ﬁ%ﬁﬁ. 7N B BB A A

- *

5O*kH ..

m/h PYEEE -.05 3 ER*

33k e,

~ *
32k .,
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*
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4 5/ N A i S B2 e e Rk S 1o TR R i it ) TR B AR 2 A HE LA SR
Rk ¢ AR ST B R S -
*xk <001



FONE A PR I RABE R R ALY

&S 2R AR (NEHOD BERFZEERE R (\FEf) &
E2 Rk HO TR R AE R AR HE(LAS 2R - 2 BGEF R 82 - fEEHIE TI89E I
T P HA SR A R R 1R B B R R TR AT B B R (B =
08> p=.19) - Al > FUHIELEREA S RIRGE S AT R SR Ak (B = .06 >
p=.02) SEEERIAER R (B =.12 > p<.001) HJEEfMZTHH]
JNEERR B R - BB S THHIRCREEE (B =25 p=.00) -

7N B G B B2 A A L G I\ 4 B B2 ) e R

p——————— 3k
.Q

-1 *
R R .,
’E'ljjj 3R .08 37k k
40
| v v
TN B Rk JUHE G B2 Rk

S B A BT A SR R e A e R A R i B PRI B R AR LA SR
3 ST R RS -
*p < .05. ***p <.001

5 TS R 5 0T K 0 0 s

&6 2 B/ NERTH] (U ) BRI A &R (SFk ) BEEE
AR R TR R 1S 2 AR ELAS SR - 2GR 83 - fEEHIE TIHIE I
o BB Bt R I BOR RR SR A ER Y TR R B R OR (B =
06> p=.34) - (HETHAHE R BT E S E w (B = .10 p =
00) BOEERIABEZRRGE (B =08 p=.00) - FFRefETHHITR
| B B AR THHIUCR S (B =.24 > p=.00) -

£ S
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7N EF S BB ) A A A

PO 4F 4 B 5P 5] A A
f A

32wk ] K
R AT .08 2Ok sk
4R o
~ 0
56%**
VU 4 4 BB B RE P——— .28% % NGRS 83
[E6 [/ )N BT HASS R Al 5 1% BH B EE A s AR H TR B AR 2 BB LA SR
3k ¢ BT NSRS -
*Hk p <.001

e 7 2 BB P AR (N B Rst B R (UER) B2
) 75 1 R O THH B S Y BR B RS 2R - 2 B0EE R 83 - AHBR AT =1E
TP BRI HE o B 7RI I RUTR I T B SR B ] B UR ) EE B
& 0 e B b A TS S SR Rt 3 1 U B R S S R TR A B E
BRCR (B = .14 > p =.03) - [ HETHASER plol 2 s B B 22 A R
ax (B =.07>p =.01) BGEERIHERRE (B =.11>p <.001) #
el 22 THIHI RIS R e A B e S THAISSCR S (B = 320 p =
00) -



FONEE G HPFR R RARERRZIABELYE

N B A [ 18%F TN 4 B 22 R 5 D 5k
1 f
P PAEES 14 37%Ex
45
N
7N 5 4] B R B R 1 NG S f= 3B
W7 3] e A SO B ol S 1 T B R e R P B 1R AR L 2R

ik ¢ EERRFR TR IR -
% p < 01, **% p < 001

P~ B8RS R ik BEL 8 £ i & A 5 5 LR

[ 8 2 FR B/ NAE AR S A2 AR AR E(LAE R - A2 EGE R T8R4 -
FEPR T 7 R B B2 AR AR B S e 25 B Y B G T - RiTSOIE ERA
RN AR RE S TR ISR A (B = .01 p=.85) - TIATHABLERAL
SRR IR A TR N RS S s AR (B=.14> p=.03) -
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VUSSR R EA A SR p— o
*
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45k
1 45w 30%EH
47
VO £ g B 22 st A S (e 30T

8 [/ N AEAE T A AU RS R
ik ¢ EERRFR B I -
* p < .05. %% p < 001

(]9 52 BR3 AR AR 5 A AR A 2 B L AE SR - A2 BT R4 -
TEFRHIE 7 R B F R HI R A B B 5 B B BOERT T - ATHASEEE
o 135 1 (4] TR 7% BHERER skt (B = .17 » p = .008) - [ HiTHABER Bl sk
1 TE A TR BRSO E2 G AIE% (P = .23 » p<.001) -

N A B U S
bl

ANCS S g FEE SNk

\

55wk
34k
%ﬂjj RYALE
A0***
RIELE
7N A G BB B J\AE 4 B Bk

9 B rh A= AR 5 22 A AR U2 BRHE B AG AR
b ¢ EARFN B AURRAE -
¥k p <.01.*** p <.001
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Fu > [/ 2B R I v 2 B R ) Rl sk B B £ A o2 AL Y
LAk

AT SRR Bl N R B A 2 SR R T HL I R B AL (EREBLAY
FERE S B IR LB P 15 2 TR B FR Y am R/ N AR B ] R AR Y 22 52 - 1T i
FEEEETHE SR o ARG - SRR AR S 2B E
HomES % - B/ NEMBEFEE ZBERE R (GERITRR2E4)
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B R A e R IE TR ERR AL S TR S B R B - (H R e o TR
R (B = .19 .17 » ps <.001) - HEFSIES FHAGGEEZE (B
=14>p=.04;p =.25>p<.001) -

T2 HIRAEEE ot E R B SR S A AR A TR B R B K - AT
HEAEP R EER « B/ N ER S TR N - (HE A8
Z (P =.14>p=.03) ; RRMNEFREHIEBLS THECER A EE (B =
A8~ .19 ps <.001) - HEEHESFHHICR M EE (B = .24~ 33
ps<.001) o

=72 0 Wi HA R SO A g R A A B R ek (R B P A % A A {1 e
TH - FEFREHVAE S A AR H 2= 52 o B/INAE BT HA SR G s A 35 1= HA B
2R B TR AN A - (BT HA 852 Bt S % B B 2 B e R ik TR B R
= (P =.14>p=.04) ; MHEM » B4 RELES A A FE R EREE
ok 2 B HH S 2 R s A R B EE R gk RO THH (B = .17 > p=.01) DA
S BT HAS R Bk 4 1% HA B B2 B s AR B TR (B = .23 » p < .001) #\ 5y

fh ~ &Y am B

AT 5E DA EE A it 0 B /N A [ v A Y B R R e A B B R sk, - R
A e B SR RE JT AR ELs - WSO S ) e Rk L TS S et 3 1 B
55— BT 2 TR AR AU SE RO R AR - SR R M D B U AR P2
BT - BRI I RTEIRAT S (A o AR5 A A A UR B AT S
2 RHEHERIE IR IEA R I R AR IR IR R 3171
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TR PRTIR ST o B - = HERE IR ] 2 B A T o B B B2 Pt (T 2
YEIF - AEB]/ N BRI AR IR HIS0% - IS KRR -

SRR TEREE (—) o AR AR R AR A R S R SR Rt Y TR I A
[ /A B TR A AR B CBARIS ) o (B A AU AE 55 TR 2 S e SR
o H RS - STEPEMHE (2) - AriEE st Sk i
HEEF R TR NEEE P AR RA R (EoMT7) - mMiER =
AL 5 PR < BE R SOOR B S - HL PR B Rt B - (HERERAE
BN - BT AR - SHETERE (=) - priiEEE
ORIk B T S S 5 Rk ) e 1 P 7 o {1 72 SO TR AP I AR 55 A2 EL R, (T
AR A 2= 5 (E8M9) - B/ A (B AT 8 po B S TR R I B2
ar| BRI > 1T AU AR S R R A R RE TR (R B B Bt » AR - B
I o ] BT 30 428 T T RE A2 A R BEE TROR 55— (TR A8 0 - $H SR IE i R
(P9) - SRR RE— = AUAS RS - B R A 2 SR AT B Bt B PR
W55 0 (LA SR HRESCRIMEERESCR - HBIrh AR 22 A
NFEBEE R ARG R R R A S R ER R A = RS R A ER
N 0 B R e B R R S AR TR A R o BN A E OR (B
IR - (BRI S A AL U N A B Bk ) B R s R T AL 55 72
& mEh AR 2 EIHHERYRE R - BIEEESCR - EESCR - DURAE
TR

=

o~ B S AR R R ) 5

AW FEAERHBR H EREET 1B 8.2 S0k (Peng & Lin, 2019; Purpura
& Reid, 2016; Unal et al., 2021 ) 58 2 ¥ - HATHA S 1% BIE0RHICEE R
PR/ E 2R IR DT - A amE/NEs B TR A FTHE (Y SER ) B
ERFA R R R I (ORE AR ) BB ot A R R T TR SR e LRl 15
RS - (BEERSRE AR o 1 ([E] el A RS ([ B I AT AE 55 22 A =0
AU B P AR BURAE S 2 B RVRE IR - JERRIT T - B R SR B et
REHIME BERES) - BEBRVNE EEE GRS - R AR 7
RSt EE RIS 8 - MR B S s ARk e = Sk SE RE THHI
BRI AIAG R - BPRBRA A (2022) HUZEIR—3 -
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B AR MR AE B R B S E O FRAR T R BE T R A B E RV RE ST - BRER
HEZFRTERRES M  EAME - HEEEERmEEE - B
AR EIERE R — (B (E B LA A E SR ~ B0 JEPT - BEAREEE - B
Rt Ryt T sy MU BRI LR BLAL - NMEHEERE W S B R BAL HBAGR
TEHEAE S0 > FAZRE AR RO I - B R SR AR A RE Bt RE AT
A BEAN AL P B L BRI - U B A AR AR E R
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A R A A

HR - BERFARABAN A BRI EFENERS - mE R ER
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(pan " BE ) W o EE EREEREAIE S B AR - R T o BdRRENE

H SRR R ER B R AR AR R - By D[R] S0 A S B e i A Ak B B e
SUEAERE AL BT - Al - B2 AR AR BER AR S 18 22 A & 32 B 12 WY B
E2 5] B SR B 388 [R] ST RO B B2 it 52 B AR S RO B SR Bt - A0 ACHIF 9E 2 [
ANERBIFAERITFERER - R ERBRERIESENE L - B sEa] Ll
H i RS - RSB - B e e ar iR a5 5
s oof SR AH BRI AR 2 AR ST /) - DRI S T B 3T i 4 ) Y A s
BEIZ IR - HERSURBA T S8 - el EREwE
BRIARTEER B - R0 - FEFR SRS AN E b B 2 RIRR A A
e s o HL B B B2 i ik O B e M i R - L E R A 5 2 B YRR R
HHEE > ANEIASHT 2B A YRS A2 B IR A RO #235

AW FTIRAT BUR RS A B SR O 2 - TR R S A s
(RS T AR R A S0 - AR FR A U B B B
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(Forsyth & Powell, 2017; Powell & Nelson, 2017; Powell et al., 2017 ) -
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Freebody (1981) ¥} 5a 52k B B 2 O B (% £2 HH =T B GRS - —2
Al AR B AR ] 5 T AR S R AR B A B B PR 2 AH R R D B R
=R — WS FIEAE R . =25 AR RO BA (R AHRE - W& #
B = NR——=E 5 e IR © MQuinnFE A (2015) F34 P K AYFA
oo AL e S B R B AR U AL L SR TR TR A R B AR - it
s 272 7 ] 2 AR 1Y A o S ] e Rk L G 52 I YY) [ Rt ] A0 A T e
PIHYERET - B R T oe i amii R 250 - SRR E I R BHEAEE
=

BRI E A (2022) fEHEBI/N P EEREENBBEEE FEEE
BRTE + — i S AR B Bk B BRI Ty - HBER S s R IRRAE —
fise e B S s PR B 22 L T AR T ORI/ NER AR T ESE i — ik
s R A1k 1] 9 B B SR RR 2 R B2 B R I S e R ET o BfRRE
BE - R R o B B NEATE R 0555 S 20 - AR AR
T8 - AW FerR - B AR AT B AR S AR S 1k B s R B Y
BRAEGE SR DAR B /NS AR B RIS B SR Rl A AR - 2 i T R ik
Btk BR B 22 R A AR AT 2 2 B R B R BB B B 2K - [ A B R R A
e AREMERF & (T HARUE 5 REEFLAES L B A S B SR A e AR B2 A -
ABSERIR EE R E SRR S - R E R RS
AR SO B RS o 1 LB TR B A RE SR B A i e BI85 0 B2
RE > & T RIBRARNEARTRE > AamB B/ NEE - #FeE
SRR R B ER. o I - LERAF YRR - B — iR AR SR R A A
AR AR N ER R A AW R R - (HEERE DAL A
RS {50 FH B4 ER R S DA B2 AR 0 - M HL DA s B B2 A S ) B R B e ok
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(Riccomini et al., 2015; Wanjiru & O-Connor, 2015 ) - 3] 22 8E 825
IR BB A T o FHE M - BRI R R R AR
W L AR IR BER A - RS WS N A EZ R iR
S e INEERY s (B A DR EE 2D - R B R i B2 AR A E
BEEENEEF T PN - RE G RO RESEE ORI - E4
E KZLFE (Duff et al., 2015; Stanovich, 1986 ) - J&H#E = R 2
BL » UERGR - I - 3R E T SR (R R B2 AR 1R B R e ek
THE R g

P9~ WESE PR BB A Gk

AWEFERE LU FERE] o SZBRAS G FEA BT R[] - TAESS K
RAETE I R BERNRRFHER NG RIEE - Ll
[ B R RE A FE BRI 2 — - H2R - BEIRAHT 78225 S R T B /M %
DUETE R B LR - BIEREREK - BT AERAETHERER A
Vs TERLHNUBRImER T AT 150 e S8 TE A W 57 K FRT I A2 s s i 1 T 12
T TE RS - B = FIRWRFTAT 6 A AR B H B ok i T E L
EEREEELLE AT - KIE - B B NEFIE S A2 B AR e LAY BUE
HET TR - BEARAE E EFERFE N g -

fEWFFEaR aT EANE DU R R - —2 - AW FEryE R
[ AR 2 R - B AT A B T A W IR R [T Y 22 AL 2 B T RE AR Hoth B X 3R

(Finkel, 1995) - ZEFEARA ] DAL= KB Z I RHYE R T - thEE
PRET R - BRI R R - 8 ZWKHMEER
B Bk B0 T A AT ARy S B e e Rk B B 2 i o TR SR (e £ 5 B
RHUREE - THIE A S (Stevens et al., 2023) B HIPRH Fl 2 B2 ERE
TETH R AR R SO RE AR AR BAGR - iEREA B &
(BRI E /KE - (IR REE 2T -
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W 7e Bh 95 FEE BRI EE AU R -

25300

BRiAE ORHIMD - BB EER IR -

[ Wu, C.-J. (Unpublished). Mathematical word problems solving test. )
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Reciprocal Effects of Mathematics Vocabulary
Knowledge and Mathematics Achievement
Among Elementary and Middle School
Students

*Chao-Jung Wu **Ling-Chia Chang
Rk Kuang-Min Cheng

Abstract
Research Purpose

This study aimed to analyze the reciprocal relationship between
mathematics vocabulary knowledge and achievement, and identify their
similarities and differences among elementary and middle school students
through a theoretical perspective on the causal relationship between
mathematics abilities and the development of knowledge networks. It also

aimed to provide suggestions for enhancing mathematics instruction.

Research Design/Method/Approach

This study sampled 200 elementary and 231 middle school students,
measuring their mathematical vocabulary knowledge and mathematical
achievement twice over two school years. After controlling intelligence,
predicted path analysis models and cross-lagged effect models were used to

explore the reciprocal effects.

Research Findings or Conclusions

The predicted path analysis and cross-lagged effect model showed
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a good pattern fit, and indicating that each model had approximately
50% explanatory power for later mathematics vocabulary knowledge
or achievement. The results showed that: (a) The prediction patterns of
elementary and middle school students’ prior mathematics vocabulary
knowledge on their later mathematics achievement were similar. The total
and indirect effects of delayed predictions were significant, but the direct
effects were not. (b) The prediction patterns of elementary and middle
school students’ prior mathematics achievements regarding their later
mathematics vocabulary knowledge were different. The total and indirect
effects were significant for both groups; however the direct effects were
significant only for middle school students. (c) The prediction patterns of
the cross-lagged model differed between the groups. Only mathematics
achievement significantly predicted later mathematics vocabulary knowledge
among elementary school students, whereas both variables predicted their
later counterparts among middle school students with significant cross-
lagged effects. (d) In both groups, mathematics vocabulary knowledge was
a weak predictor of mathematics achievement. Delayed effects in the cross-
lagged effect model were observed only among middle school students.
Mathematics achievement was a strong predictor of mathematics vocabulary
knowledge. Besides influencing the cross-lagged effect model of elementary
school students, it also had a significant influence on various models of

middle school students.

Research Originality/Value

There is a growing body of international research exploring the
relationship between mathematics vocabulary knowledge and other
mathematical skills, most of which are cross-sectional and do not necessarily
control for intelligence. Considering intelligence factors, this study explains
the reciprocal relationship between mathematics vocabulary knowledge and

achievement in elementary and middle school students using data collected
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across two school years from the perspective of developing a mathematics

vocabulary knowledge network.

Educational Policy Recommendations and Applications

Mathematics vocabulary knowledge had an indirect effect on
mathematics achievement after two years of school, and this prediction
was stronger at the middle school level than at the elementary school level.
We was recommended that mathematics vocabulary instruction programs
be developed and provided to students with low mathematics achievement
alongside extra instruction to provide examples, explanations, and

clarifications when students acquire new mathematics vocabulary.

Keywords: cross-lagged effect, predicted path, mathematics achievement,

mathematics vocabulary knowledge
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