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Abstract

Against the backdrop of digital learning, video-based learning has been widely applied in
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elementary mathematics education, yet its passive nature may limit learning depth. The present
study examined the applicability of interleaved practice in video-based learning and its effect on
elementary school students’ learning of arithmetic operation rules. A total of 104 children aged
9~11 years were recruited. After screening, they were assigned to either a blocked practice group
or an interleaved practice group, learned arithmetic operation rules, and completed an immediate
test and a 1-day delayed test. The results showed that the blocked practice group scored signifi-
cantly higher than the interleaved practice group on the immediate test, whereas the interleaved
practice group scored significantly higher than the blocked practice group on the delayed test.
These findings indicate that interleaved practice can promote long-term retention in elementary
school students’ video-based learning.
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1. 5|8
1.1. ISR

TEHTRE TR, B3 BRI J, A R A =8 g S AR B, BN
SR N 7 B 1) %) B 2 ) BRI . AR, PR S I P T TPk — R AE B R AR, s
A, B GIGINAMEINA AT, B IR L@ 0 AR G2 B R (Kalyuga, 2012); —J2 H @ #FBEH B
SRIRTE T 22 I RE T, H T Refd 2= SHE B TR, M DURFEOR A N (Kuhlmann et al., 2024).
FEEIX — AR, AR ] RN GRS BN R BB ERAE,  [RORZR ) Reg (e fii 2 ) % 3 in 145
B, #AE—E&HTRAXIFVRMILREE, 2024; van der Meij & Béckmann, 2021; Zhang et al., 2025).
A, MARFREZIEN T RG] RS OE, T RN >3 07 AR T =), ATk
ZRRAE W . SR SIEN—Fh O I BRI A ORI (Wong et al., 2021; Ziegler & Stern, 2014), 52/
FES )RR T B AN A R A, T ARSe S T ) R E DI ITERBE IR,
R 21 B T2 21 B AN [R) 28 ) B ) 2 Te) gk AT B S ), R g R RR(K limovich & Richter, 2025;
Pan et al., 2025; Rohrer et al., 2015). Kk, AT 57332238 4 45 SIS )R sz, DL JL a2
FA 2 2 RIS SRR .

1.2. FARIMRK

1.2.1. YSHES

HAI A 2] (Video-Based Learning, VBL)A& 5 5% 2] 35 it it A0 5% 5 3R U iR AN 7 e 1) £ 2 A 2 2] 07 18
(Navarrete et al., 2021; Sabli¢ et al., 2021), XI5 ] F EARBALIT XCBIEFEHE S, 20 E FEEEWGE
HWrafs 8, TERGE S 1O BERAE.

SEGREAMLL, WA B RIE. A EMRIEL =SS, A —ERRE EIRTH Y S RLR A
)RR (Sablic et al, 2021). E AWK, I BRI T WEAR L, T2 B0
ST R B, Gl EITAE R S BRG] 507 205 R ER AR T R A ) 2 B R
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SEL . FERIG RN ST EE R (7204, 2021 7EMH, TEEFL, 2021). (HEIRFEIR, F0AS SR 5 ffi2
SHEH THEIWE, Aok E UM EZ T, R RERE AR fder, SEMAEREE N T.(Sozeri & Kert, 2021).
R, 020 B T3 R R AR 2 S AR 5 Gt EAR 2R T A5 S8 8% (Tarchi et al., 2021). [E P HF 1R,
PR 1A B 28R BT 2 R0 2 S H R AN R IR, o gl SRR tE
SRRIE— B FAM VRS AR ), AH AR 52 BT 55 R 2 2 4 AR A R (1) FI-F- 25, 20165
FARNEE, 2025; 1RIRESE, 2026).

NBGEEIX — 18, B UG RVEE A S NGRS . AU R M, X R 5 AR (it 50
I, BEMARAL 2SI B8R (Szpunar et al., 2014) . Aid, BIARIRE 2 E “REMRNEB” , ST “HA
J& RER AT AR 21 T 207 ATk Z i — ARy, SRR SRR AL T U A

1.2.2. %3]

45 2] (Interleaved Practice) /&8 7 2 S i FEHPAS B 25 ST ) BRI TS5 s S AXS, Skl
(Blocked Practice) &5 58 ilF]— E AT & L5, U2~ —FE(Rohrer & Taylor, 2007; Rohrer et al.,
2020). AW TR, L HE SR ) BIRAE RTINSt R 6 AR, (HAE e I I 58 A3 S A ) T R R AR RF(Rohrer
ctal., 2015), FFAERCAEEAE SIIGHE R AU R B (Rohrer et al., 2020; Ziegler & Stern, 2014).

BEAE B IR, — MERRIER L . M T Be 15 BN AT B RS R AR BT 52 J8or
MTR I, SCHSRSLAE LM KL B 2% 5 B L (Brunmair & Richter, 2019), {HEH U0 78 KRR 2 — 84
HR(Ragazou & Karasavvidis, 2022; van der Meij & Nuketayeva, 2023). K3EHEHINT LU 3L, B2 44545 2T L3
FEE R BN AS R 20 () FE BRI ), T I RO S LE R = FE AR BARE 5525 5 tH B (Carvalho & Goldstone,
2014). PHG, HRAREE ) A B B RN AT RE IR AR AR AR, T S B2 S B RURFE IR S o

BEAh, A AR I 2 8 T RN 22, W2 AR AN R (Firth et al., 2021)0 FEEINFAE )
IHIEE VAT R JEBY B, HAEMAY: ) ot R N s gk ) hdkas, A et — Pk

1.3. [B)RRiRY

LR LR, BRI T S PR I B A EAE A 2 . o, DA ERR WIS H %
IFEAL GRS AN SL 06 % 5 3] AT B TR OR KR, (BRI ST RS 88 P I OR W R 15 21— BUIESE .
H=, ARSI I 2 R 2 5 BRI 22 ST AP RE, AT BER BE 78 70 B S HE 40 21 BT 0 LA 5 7% a1
L, PRHE AHER R 7~ FOE FE 460 WRAB RN LU, 4% IR R B m A e, 2% 5035 FR A
AR Z RIS X 73 AT Wi, A28 2k ] SR B AL HS o 36 T ASHF 7C Bk B Ay DY 03 S5 R i 5
A FERFER T X EBONAEEL, BAESMREANE 2 EAFE R E R, HILBUE & B AR 252
AR RIE R . SOEFEIRS, CAWIFRM, SRR ST O0 S T 2 (AU S A0 6 1 3 B 5
TR L SRR AT RERE I I 18] AN R T A A2 A2 o STk, ASHEFTLL O~11 BN 5, FEAL
e S DY GE SR TS 5, PR i 25 2] 55 5 P 5 ST 0 BV 2 S CRANEE IS 27 S R (5, DAt
— RIS G SNSRI ST & R . 25 BT, ARBRSRR =M. HL: 7R RTINS P56
t, B GRJHI R G R T AR SR I . H2: FERERTINEG . SRR I H I S TR SRS 4. H3:
252175 NG MG (B AF S AR AT, BIAC A R STMAL TSR 2R ST OO0 35 2 ZLAARDUAE SEmE U 48, i AR RY
IR E vt S

2. ARG
2.1. #ik
KRR G*¥Power 3.1 AT IGFEAR EAL S . 53 DU 5T 38 4 2 1 208 I F 78 (Brunmair &
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Richter, 2019), Ff4k#fE Cohen HIFRHE, 2N & ¥ E AT EE/KF(Cohen’s f = 0.25), ZEMHIKF o &N
0.05, Ziihtuls /(1 - )N 0.95. S5 REW], KBTI ) 2/ FH 54 26 WA,

AW TR TTAERRE 7 3, R T8 KIET RN FAE5E 104 2 9~11 B VYFEEA S MET . it
8 L, NPEHIMOR O ARIERE, SCK RTINS N 0 S A AN IESUSERG M . IR IAT 88 KRR
BN, 16 44 FE TN 2 A FFE BRI . A B 8 (BT IR, TR 25l
Fhsens, HABSMART, HOBEEF ANAERZ. S, RABIL T 20 88 &8l ik
W S NS S1 2, RS 44 N, TE R — B[R] B PN 58 BRPE R AR 5 21 5 45 5141 5%

2.2. ¥t

(1) ATIAL R

BEONARIAL 8 8, ARG INRGs &, A . FRihal S AR AT H &% 2 TSR A).
P T ASHI FE AT B (R A s Jg T /NS VO SR R A 00 IE B I 2R, T ASHIF F 00 st 1) A DU 4 2% L 22 34,
D] 15 B8 A A 32 22 H IAE T BB R RS ST OGN . DR AT B4 il S HT AR 42 5050 S it 45 21
IRz, AU RTINS 208 0 2 B 2R AEIN IE S5

(2) PRA SIRRL B 25 2] )

AT MR 4 AR B A3 RIS ROMTEAS e . RS & SRIASHAERIIRIL LS O 4 MO
KR A NI K2 3~4 43 h, BEESIIN KL 15 28l . WSS SR A AER S % AR EM, A
THORAR, WAL H 2023 4 N ZhR U E K ECF N

5 4 ANFR AR R, R T 4 B0 VIR B ERmA W F AAREAUNYE, FEER
WIAEIEHAFF T FE5 0B SOMNE FH 2 F o RRG I 4 18, 3L 1638, BN EOERE, BAaHE
FUMR A USR8 e R . PZHSR ) e AL . R R AT FORFF— B0 AU H gt A
) : B HR 5 o) SHAZ R S L R I H (LPH 3% B),  SCHE 45 ) 4R D28 B IR & IO 3% ©)o S50
BRI 8 e

(3) ZERTIILEA L

SERFIIGHA R 16 18R, 5555 ) MUTE S5/ R E AR R — 80, (ERE R A FH 25 ST B BE I IR A 7L H
WEE A kg A SRIE SR TRIA S A 4 PR, AR 408, BUALEFE IR
Sl AR R EE RIS D). VPR =04y, B0 1R 1 4, 39 16 4. MG FE
AR R R, AR R AR

2.3. SLWIEFF

SEIGE AN RN AT, PR TE S I R R O SE AT 55, ANHEAT RS . SEE AL S T
W ZEI 545 R = AN B

(1) HrF B

AR B Tk R X, AESRIRITIRAT g — S, MRl Ko 5 rdh, JL 8 @, WABFEINE
SEEE. A AL SRR AR H & 2 IO A). AXETIAR 2 0 7 A N IE
AV

() ¥ AW

T 3k I R A B B AL B B SR R R S AN AR S 4, R 44 N RS BITEAS [ B E [
W SERSEIRAT S, SRR R AN AT A . IE USRI Ay MK 23 3Bl SRESTRFESE Mielicki &
Wiley (2022)F1AH & vE 247 311
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IBCE R 5

SEPGRSIARA “% 2] - 53] AZ BT R Bk 1 AR AS, SCRI RS %
FOUR RN R 4 EZRSTRE, BEJS FREN T — DN RIR RS S . 4 DARRRIKTE L, AL 4 88 “HL
2] - XRIZR]T B Hodr, RN K 3~4 S, RRERZRCIIRIS 2 3. SRR Bk
R 1.

ACEESR IR “BErh ] - IRESRS17 7. BB E %) 4 N ER AR B, B2
WKL 15 708t BEJESERR 16 R G HMARMZR >, B HBEILEI, ST KOY 8 dl. thiiZit,
A GR AR SE A S e, A NG — IR GRS B SRR ST A BARIRAZ WLIA 2.

IEFRELE0 5 5r23min
1

[
|

5min 3min 2min ... 4min

Figure 1. Experimental procedure for the massed group

1. AR

1E 20548 56 5 23min
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Figure 2. Experimental procedure for the interleaved group
2. AZELASLINRIZ

(3) IR B

BRI g6: DAPHEA AR 24 ST B SE R 16 18 85 > /2 25 A N RIS 36 il 5t , ASBabh 22 HE ST
0SE . FERTINLS: AR 24 /NI S, X2 BE G — St e A5G, 0568 H 45— R A B 3 D A fE iR
Bl S R KPP b v R I G — 2
2.4. BUBWE S 57%

AWFFCRA SPSS 26.0 AP AT AN EE 540 8T 1 S TH SR ASRTE RIVAS 0 56 0 4E B0 56 A )P 25 4
PR ZEs BHJE ARSI O B & IS RGO AR b7 77 Z 0 br, DA RN 23] 54 I AL
BEE SIS EE N X RS R
3. SCIO4ER

T 2L A0 A D 3000 6 0 S B 3 36 R A IR PE SR 145 R LR 1. RUECORE, WA A A EI g s
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PIRGRI A S R, SEhAR P RgTE T E; M EER s, S48 H KT
I Gim TR, WP RPN ) 07 AR ORREAE R OR¥F ERRORAEE 2 . BT S, RIR
W, TS RSTN M = 1048, SD =2.06, ARG M=12.95, SD=3.00; FERNLF, =24
MG M=12.93, SD=1.50, HE£HHMGI N M=859, SD=3.11.

Table 1. Descriptive statistics for the immediate and delayed test scores of the two groups

T 1. FLBAIRTE BN A TG FNGE AR 36 ol St _E AR 1 Ge it

2H 5 N(F/%) M SD
T 44 (23/21 10.48 2.063
T " (23/21)
Erpd 44 (24/20) 12.95 3.004
TEEH 44 (23/21 12.93 1.500
E I " (23/21)
Erhd 44 (24/20) 8.59 3.105

7 AN [A) 25 2] T A RS 058 R E i 56 o R 22 5, R RESEAT 2 (AL A2 AR <
2 (D5 Ta): BPESIAG . SIS ) VR G R E IR T 2 b A5 SRR, DRI TR E RN R, F(L,
86)=13.872, p<.001, np*>=.139, HAk ERII LS S ST (M = 11.72) 5 T LEBI G S (M = 10.76). 251
RN RHGEE, F(1,86)=3.941, p=.050, np®=.044. M E]5H ML EAEREE, F(,86)=
176.939, p<.001, np*=.673.

D R AR S W B, FE RIS o, PRALARG 22 57 B3, S AL G R B TS 4L, p<.001;
TAEEREE p, WA RS R AR, (HAA RS E S THEDL, p<.001. P4LAEA[EMR
] b g Ak i A L] 3

Ntk — P GRS RNV R A4 2 SN (520, 53 A AR A E AN 0 AT . S5 SRR, i
BN, F(2,83)=1.657, p=.197, np>=.038; 5NN M MAZ HAER . i 540 A8 HAE
FH DAL AERE B8 ) 18] 5 20 3 0 = B A8 BAE SRR 2 o PR £ ISR 2, F(1, 84)=1.183, p=.280,
np? =.014; VEBI SIS 1R 1922 AR P50 5 2590 158 EAE FH DA SRS 036 e 1) 5 2831 () — B A8 L
TERIARRE . LIRS, SRR AN B35 R 535 T 5 25 >0 5 305 0 56 ek m) 3 i 5 (0 520

18 r

16 |
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BRIV 046 JE P46
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Figure 3. Comparison of the Interleaved and Massed Groups on the Immediate
and Delayed Tests

3. AZEALAANER LA ZE RN BTG FOLE BHNIBE PRI AR SREL SR, p < .05, Tp
<.01, "™p<.001
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4. g
4.1. PSMFE PR ERE R E~=E KG

ARRFRIL, FEAIE SIEEE T, SR o] LA LE i 58 o i RS i 35 I T HE R 45 2) 41, e RIS
MR MMEFEFLIH. X RRY, TSI MRAAT LU IR g I, e i
B ] s, ARIX R EA 3 2 AR LA K R RE T R R R 30 E .

X—2 R RE T e 5 5 MR AR O AR HE AN LU e, SCEESR ST RERS R 2: 3], A
N R S A R BURL 2 [RUASET L ATRTIX 43, AT SE AE R A #5288 0 DS B AE 5 08 FH 2%
#:(Carvalho & Goldstone, 2014; van der Meij & Nuketayeva, 2023). AHFFH, IESHAE. Inikg &4,
T LA RS 4 SRR T X B, BAER 25 FLE 264 EAATE 2R, DRI 2% 5l
I A RS RO T, A G R A AR R . Xt CE RGOV s — 2, B
5 AUNE B 5 B B R IX 0 ARRAREE 4 B S8 (94T 4% (Brunmair & Richter, 2019; Ragazou & Karasav-
vidis, 2022).

AR, ABEA S A B 0] BEAZSEE SR I HR At 1 3CRF . SERAC MBI EL, WU 8 i AR TR |
B PR ARG I BN S AT R UL B AR, X R 2 R IE (S BN T RETE — B R LR T A
G5 >) s R BRI IN T4, AR R 0 LU B T /MRS e . (R, FEARBEFLH, ISR FTiR 2
P77, AT RERG SR A AR S TR .

Ba, AWEREE RV, SSHER IR /N FEHUF AN S R A R, ARSCR AR TC A =k, T
Je B ) WA RHE A EEAN SO 7 S . Wi id, 4% SIAMPRLR A SR AR . 7R B 4,
BRI RE  SRALE EOL AR SRR, ACHE R > TE n] BE R AL HH e AR

4.2. 3ZSELR SIIERMA S AR BEALEI

AR —NEELE R, EPEIITEAR T RIS MG RI, 1525 > 8 A F T 2B 38 R 2.
KA Re SR PTGl R “RER - R LI EA K. RN, g S ER 5 ) E a5
— YA It S RS 2 KU S 7 > T R 3 AT Mg SRR, X — R BRI N T A ST IR I T
B, AR R T RN B G A AT BE A A E A2 IR BT .

MANFI A S ERAR G, HESR ] TR B2 S FAE A AR H 2 AW D)4 . LA F A WS A 261, X
STERNE P B 5 B 2 TARICIZ B8R, (R A2 S LA BB 0 56w () R A 55 (Kalyuga, 2012). SR, X F
AR AN L EESR IR Al 54, T — P RE S IR K IR R G 2 IR e o 72 A FE A S B
TX PR HE T BEAE HE— 2P TBOK: AUA A 25 B BRI, 2 ) B A5 A2 A 25 21 AN B AU I 27 3 i [RE 2,
T 75 22 5 A [P R ) 22 AR OGS B IR XM R 3e R S BN T, $&& 1 AU RAE 13 i
FERRE M, AT ZE I I 58 rh () L 34 R I BE € | FeAitli(Rohrer et al., 2015).

5. TRERETE
5.1. fiREie

AR FEEIL SIS UESE, BN R AR R A R S ST T, ST R SR 2] BR A R ik DY Ui B
TV AHTR PR IEAZ IR RE o 1K — R IANCHE A8 FE 0N R SRR 98 40 Ji A4 2 2] 1% — BB B Ak 2% 21 3
5, WA B BB AR B R4t T B T2 I RS ks 2. BRI S, 72323
SR E T, SRS IE G R TR . 25 5 IR E H T EEH IS FH AR IR N 2 s ARSI
b, ATEPA ORISR B N R S HE, FFai GonBlias. SSRbR
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IR P

WA, FRRPIARRT BUIA R S E . AR SR AW TE 5 SEAE T (AR L S PRI ] 4 B2 A0 5 3 S
MEE DR, GREERRAIE 5T rP SRS A RS o

5.2. fARARE

AW FE BRI IRAE TR 2] R S BN A E , B AE =7 TR PR, A R ARSRIT Fo it — P 58

H—, B RMREEAR . AP FROCRET 9~11 Z/NFAE, BT HIRBKE 74 RIET 3
N, REAS (VI AT SR RS BEAR T R AT . ARSI Bt ST E AR A . TARCIL R EAAE R
FHEES, SRR RIER T RE S KRR AR T A BTt . BRIt, ASRBPTET KFEATER, AA[F Hh
X AFEER BN, ORREL N A BT BN 2, DU A I 45 0 8 &,
WSS B S AEAS IR I B S B A S R R R 22

H, S NERNEEBON R AR S AR E T IU SR, X SRR BAT = AR
Ph SRIZEVER SR S AL S PN R IR R 2, AR AFEIE BRI RR &
PERIR RERPERNIR . FRIRPERIR )0 2530 75 UK 7 SR AT BEAEAE RO 2 57t o fltn, TR AR ko
PERCSRI RN, SRR ZRI AT RE CREME A2 22 ST oK Moot =28 HARUE i RniR, SRR I L4 5
N, B, RRBFFEATEE DR E ST N, IR TEACH SR SIAEAS R R AL SRR A T e i sd A
WA T R SR ) R B I A R SR 2R ST (K7 3, N AR AR R AL > s e fit R
X4

Ho=, AHFFE R EIES RSOR B I BUAEE AR, AR 78 2oL T2 S R 2 A i B
fatr: RN, ML) 5N RIHA DT AR, IS BB B 25 18] LA AT E A i 52
BIGR A Gt S AR5 P AOIERIFE R . ARWIE TR (L ORFF SR 2] SF 22 52 O 20 b, B E T A BN 5
Frit— D 2] - RIS, DLSERS A A5 7= S8 R ST R 1 BOR B LA o
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