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Abstract

This study explores the impact of load reduction instruction (LRI) on high school students’ academic
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performance and its underlying mediation and moderation mechanisms. A survey of 960 high
school students was conducted to analyze the relationships among LRI, cognitive load, self-regu-
lated learning, and academic performance, and to validate a moderated mediation model. The re-
sults showed that 1) LRI has a significant positive effect on academic performance. 2) Cognitive load
mediates the relationship between LRI and academic performance. 3) Self-regulated learning mod-
erates the “LRI - cognitive load —» academic performance” pathway, with the effect being more pro-
nounced for students with higher levels of self-regulated learning. This study provides theoretical
support for improving teaching quality and implementing the “double reduction” policy, emphasiz-
ing the importance of managing classroom cognitive load and fostering students’ self-regulated
learning abilities.
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1. 5|15

2RI HCE WU SR RN SR S R T DA T ORTE, BEE A 2 O R A AR SO
REFRIOH 23487, WAAEEE OV B A SRS, 2021 7 H, kb AT HEBIIAT
BT (RTBE— 2D LS5 HOR W Bet AR B AR A B I S ) (B “ X0k Bk, LR A
FROCEIL) ), 3R “BOR” R ST BAE B B R AR AR S I

[ Ao T 0 B SR AT 7T, 2 2R AR Tl R S ANES), AR B R
ARG, ARG B 27 r AR AR A7 B R £ 0 U (4 2 PR 7T 5 S . A S B AR T
PREICAZIRHEIX 70 1 3& & 0 T 5 18 MG K 318 IR 2 S U5k, I A o B 2 A 27 )
AR U AL AT R AL BCARE e, 1R T — B N B T e R 1
SERRHESE, 5 BhHOM PR R B2 T B AR DB 22 AR, T as . 3RSk, $RmIRE )
EAE Ve

[ AT T DA R ) 9 B 80 R RV S SRR AT R, O B I R R B UM 2 4R 5 AR KA 6
if s AN BE RO 7 ST KPR 2 A7 A B S A AT AR AT R A RS T A 7 o VR SE (GRUL) IRAIR AR AE
TAmRTHRE AR, SR W EEA R g%, B A SEOLR IR 2 5] . SR 2
ORI R BRI E 2 F . 5 T A AR O Ak Z 0 2 2 2 S I R v A R B A 1 2
J&, FUNAE IS HY AR AR AR A BE 2R TRV ER G b B AR S & e Tr ik, SBUs IR #e
A58 TG B2 A R SE IR M S BR AT, 870 B X K (B AN P BOAR & e df DLk B BRI ROR,
HEPRERMRIRAFHRTE . 9 T 4 B AT B0 SO 3R U AE S SSIESCHF . AWEFT 2l 17 5 T B VAR
PR B AL BRST R, ARSI AN B A 22 S P i g R, DUBIR it
DISEAT R S B T T

L1 RAHFSFIRFEHXHR

I £ 2% (Load Reduction Instruction, LRI)#2 —F 7 SR ISHELE . 385 A1 T A1 4 4f 22 18 (Cognitive
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Loading Theory, CLT)$& 3 SZ B T M ZUFHELL I FF A, I8 205 0T DA 3 -2 2] (0 5 21 A2 R T
PEie Iz A, 3t T A SR AR 3t 40 B B i SR BT 7 B R AN B R i A0 VR B8 2 1 B F 48 3 A7 M (Evans
& Martin, 2023). LRI fJ#%0JE M (Evans & Martin, 2023)/& 75 2% S (WA B, 2% S F A ik B SR 151
IR RE T T2 T, THER SRR 7 205 7 ok F B B TR IR 2 . A AT 1 Ad B X
SEH fE A AR IR g B A I TR, ABATT B SR e s Pe . R, LRI W EZH 12
PRAL—FPATRE . AT RIR RGN T, R TR S I R R B LRI AL AN SR #0% J5 U] (Martin
& Evans, 2018; Martin etal., 2023): (1) FRAERMERE; (2) SCHRAMMITFEE; (3) SML% > (4) A5t - Aiit;
(5) BT NRIMSIRA

P B ] Re 2 s 2 AR A s S SRR 28—, Martin 45 A(2021) DRI iy AR A i
BRI A RN B BOM Ik 17 305K T 5 24 B3R I 22N OK B35 TR G, Bl
P AT BLIE [ P He 2l B S . 55—, Sun 25 A Q2024) IR AR B, AETEE SCAL T B SRR IR A 2 KT
G2 A 2 TN IR R 2l R 4 2 TR AT 26

BTk, ABRFURB H1: W53 PR [ T A 224 B b St «

1.2. AL ERHRTER

WA B A AT RESR TH A AR b s, LN FENLEI AT BB PRAS 1 2 BN R AT o DN B
(Cognitive Load) & &/ MATEACHAE B Fr g RO R E, JUHEETRE RSB ) ey, 4
PRI 2 G0 WnAn] 7 RN 43 BE A FR 19 TAE1E4Z B2 (Sweller, 1988). A% 41 i #18 (Cognitive Load Theory,
CLT)#RH, Z MES BRI BRI AN RGN A EIRE], AR5 I 553 RS B B A s g, A
e 3t 250 > (Sweller, 1988).

WA BUFA BT RN A AT o DR A2 B R g th, TAR G A A2 2 2% 21 ) E LI (Sweller,
2012). HEFHW Bt dtis T, RS EHE TECZAKIZ 2 MAAEE R, FHEH T2
AN DA EE () L 4H (Martin, 2016). 5 2, ABEEFRAARI g2 “sht” ZFINAZ L.

KEWTFERY], Wb 22 A A T A AT 5 T B RBOR  filtn, Sithole 55 A (2017)IBFFE T T =
HARMBAEA: EuEe s, SGERAL 51 XA IRE BB, 2 0 B 2R
WHIGRT, 105 A2 ST 38) A2 AN A A8 0 BOU FR AR B o IX B, A Bams v A 17 ek B 380 0 22
SR, Pk B @ D AR A RN S AT TSR T AR St EAh, Martin AT Evans (2018)
PR F g th, IR BT 58 5 2138 AR 2 SIS I K, B 5 ) F EARR A AT
fof R g ) 2l OBt 2. 3 IEAH G . Chen 55 A (2023) BRI, AN A 2 S EBERIAME, A
) E WK E TR SRR - B3 7w RS A RIS b, X BARIENG 125 ) & % Sd .

BT, AR H2: INAARTER A E SRS AR R P MER.

1.3. BRBETFE INFHIER

TS AR N IAAEMEZE R, HASRITE =AW 20 IR ROR M s ik AR B IR
VA1 27 2] 7K T A ol 170 3805 5 T 2 ) SR 1Y) B A A . H KA T % 2 (Self-Regulated Learning, SRL)
FE—Fhm I 2% 31 FARMEH S (Zimmerman, 2002), = EFRS 5]# W8 5 2% S AR B AR IR PR SE
B I H AR H 32 S R B R 2 AR ToiAEn . BhAL. 1 AR B (Bockaerts, 1996). H
P2 2 BAR R S E AT ISR, W FI SR R 3 B AN 2SI AT NI IR B (Sweller etal., 2011), #5
ALFEAE BN B ML (Pintrich, 2000; Boekaerts & Corno, 2005),

B FR R 2 2] K I 5 ) S T 3R A2 I B (Young, 1996), A3 R b 2% 1A k5 B
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HE AR 52, BRI S I K m (15 21 38 B AT Re R aF o B (1 22 21 564, G 8
Ao B RGN, 3R 22 S K P E I (Gerjets et al., 2004). XEKE, MEAEFENS, BRATHEY
TR 1R R 27 21 35 e S 4 R FH sk 07 225 s B o0t 25 ST R B IR R I SR, e T B 2 b 2 52 2 A =X
X SRR BIE RS . A, T H R SRS IS, TR R i Fh B,
T3k = 208 1R S8 T AR HL B IR TR BRI, AR e /K S T R AR 244 T b, T 2% 2T 3L
RIGAAR .

DRI, 65 v P 1 R 5 257 = 7K T B ik 87 2802 3 0 k2D WA R A7 A B2 T 2 A el B 3 ) SR BRI 2 5%
o EHOLHEN, B FRUE T 2 ) AT RELE Ik S e A R AT R S R o, R TR, R 1 (R
KAL) .

BT, AR H3: BRFFEITNVATRABESAAATZEPRERE, B TFEKFEER
WHEIRP AT, WA 556 8 IE = AR A SE .

INHI ST

AN EREBES

BB F A 5

Figure 1. Variable relationship hypothesis model
B 1. TEXRRRIER

2. RRF*E
2.1. ARMR

K J7 RO, AEGRYI TG X — B & R JBUR 36 1054 4. ZIBREE R B 2 . At )
T IR, AR 960 17 (H RE 91.08%). A FII4FERS 15.78 £ 0.71 %5 1% 593 N (61.8%), %
T 367 N(38.2%); mi— 545 N(56.8%), =i — 415 N(43.2%).

22. iR

AN 2B R (LRIS). R IR 51 207 B R (LRIS) I Martin & Evans (2018)JF %, 3£ 25 MEUIH., AHf
AT T IRAEFH PIHZRG Ik IR AT AR T, SHZERIEAT T AR TEIT . BT ERERAHE
13/N8H, B =AYERE: (1) FRXERE (Difficulty Reduction); (2) Z:>J(Practice); (3) 1855 T AAAL N
FH(Guided Independence). #I4n “ 4% > F N AERT, 0o N B2 G” o “ZIMaefREN 2
GRS T B EE AR 5 MR 7 R mRER Wy, 1 R “EWNARR”, 7 RR“FEFRRE.
AW ST A PP ) 2 CE R AR DGR R A S Dl e ARG E S, N — B R e 2y 0.92.

WEI AT ER . BRI EN 7 B (Krieglstein et al., 2023), 4» 5 IE =FOR FEZERL N EN 7R,
LIS, n “ESINBMEERE” , FIMEHNBRTHERIEBIA T E” . H 7 AERRRERIY, 1=
“QEEAFEZR”, 7= “EFRER” , SorBERRARSA RS, ATES, MBI RE o N 0.76.
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dp A IR SRS B (LI, AL, 2012). ZRBARE 7T A TYEREIL 31 EBH, Hd
fd%: BRAEE 7 B TTINEENG 6 B, ARG 5 B, ANESEhHL 4 . TEE R 4 8. AESIPL 2 FEL.
HIES 2] 38, W “RAGAEAE RS 2] PR R RIS 5. 7 s 2R, 1
= “GEEARR”, 7= “EWEZRT, SR AR AP . ARIES, AE-EER
a7 0.934,

G TEIMAE A P E T AU IR s st 1 B R PEAL, 2 EEE (0~150 43). FERAE
FE FAURMAH A T, A 1) B RIS S SE PR LR ST = IEAHDC, Bl Evans %5(2024)F8 H, %%
A2 F IR B R GS R R S G (R AH S (r) 8 0.53 (p < 0.001) .

2.3. HiiEabE

{£F SPSS24.0 #ATHIIAYESG THFIAH /8T, {HF SPSS % #2/F PROCESS3.4 Fi6 7 5 1 Fp -4
LU

3. &R

3.1. HEFERERR

A5 PP AR I B — T 2 R 192t BB S ] O v DR (R 2R e DAL & 5 o I U PR 9 P S R 7 9
MWEHATZEGHSH T, EASEE 2020).
3.2, {RGgT 5HEX O

WS R oR, IR B S e
WS BT 2] Bl S &
MREIR G R AT EE D«

FAHRR, WHEEE S BT ] R SUR 3 IR R
G AR I 52 RETRE B, R 1 (K&

Table 1. Descriptive statistics and correlation analysis results of each variable (n = 960)

= 1. ETENHERFEIT XS HERH = 960)

A M SD 1 2 3 4 5 6
! 15 1.38 0.49 -
2 R 15.78 0.71 ~0.01 -
3 It CIEOTs 5.69 0.80 007 0.5 =
4 AT 35 55 4.26 0.69 0.13*  -0.04 —0.14" -
> H BT 5 o) 3 4y 4.85 0.80 -0.13*  0.08* 039"  —0.14" -
6 S o gl 100.04 18.72 029"  -0.06  0.11™  -017" 035" -

W MRCNERIERE, B =1, &£ =0; »p<0.05, "p<0.01.

3.3. ARTHBMRERE

58 SPSS % PROCESS AR AL 4 40 AR 7 R A VR - 5 3R, 8007 280 0 2 Tl
Bifar (B =—0.14, SE=0.03, p < 0.01); WA\ KG A 3 25 T 20V RSB = —0.16, SE = 0.03, p < 0.01); Ik 1
BETM ARG (B = 0.09, SE = 0.03, p < 0.01), W7 2 CHFEFTMHABARR) « RAWRERIER
Bootstrap AR AN, SR BRI ECE S I AU 2SR RN A 0.023, 95% CI
[0.01,0.04], FEWNAIGFAG IR MEREZE . FAR08(0.023) A7 S 2808(0.109) T ELAF A 21.10%
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Table 2. Test of mediation model with adjustment (n = 960)
2. BETRFNMREELE (0 = 960)

TR 1 (AR SN TR 2 (FERE: I Es)
B SE t B SE t
I SE -0.12 0.04 -3.33* 0.09 0.03 2.69™
HEA T %2 -0.07 0.04 -1.94
e < HIRWATES -0.12 0.03 -3.80™
INHI A -0.16 0.03 -5.06"
R? 0.04 0.04
F 14.04* 18.67*

HE: "p<0.05, "p<0.01; FrAZEHLSIRAEMLALH,

B J5 A A 7 K30 S IR A E R . 5 SRR IR, DR B B T N e (B = —0.12, SE = 0.04,
p<0.01), H IR 2ESIRN 7T 1 TAE AN 3 (B =—0.07, SE=0.04, p > 0.05), ¥ E KA
A2 S (A8 IR 2 TR (B = —0.12, SE = 0.03, p < 0.01). 24U EE . IS FIREA
[ A7 FERS I AT e S 25 TR 24V RS (B = 0.09, SE = 0.03, p < 0.01), R tH A 5 2 T 24
&P = —0.16, SE = 0.03, p < 0.01), W3 2 CHWITHHRNBEERL) XK, HRFWTHEIJWETT

COA NN T — MRS I — A RS R B AR

0.3 -
—A—S5EHKATES
0.2 - -0~ RERATES
0.1 A

00 A

T A

RNBFH BB

Figure 2. The regulation effect of self-regulating learning
2. BRIFETFE IETHHN

N T BEE R ARR E ERVA E SIRATE R, DA M £ 1 SD ONERAEE FFRIE T e R 4L T
fET R R A IS BRI T 21 R KT, I 2 2 ] A A5 (Bsimpre = —0.23, SE =0.05, p < 0.01);
H R 2 ST KT, 980 SR X RN 87 (4 FI0 FH AN P42 (Bsimpre = 0.002, SE = 0.04, p > 0.05),
B2 (BT E BTN o« SvAKRE, BT JWRA TAEI S AR T sk B3R
VAT 2 S A IS 2 R I RN A 2 e L R R (142808 0,038, SE=0.01, 95% C1[0.02, 0.06];
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XK BRI I 2, X — RN AR 22, 95% CI[—0.02, 0.01].

o, W R I G Z vT DL B I A R 2 A Y Sl S, R H BROL. X — 45 R R AT
—EL, SRR T AR AR 2 51 S ST ROR I IE R E AR H (Martin, 2016; Martin et al., 2023; Kadir et al.,
2023). LMESE NN, RAZCER AR W (FRARAERE . SCREAIF 22, g5 i), et - Ainist.
165 WL NN A BT 32T 2 ST 35 1 2% ST 3 (Martin & Evans, 2018). AHFRE R, TWHHEEARE X
A BRARAERE « S5 RIARSR 2T 48T R ST R X = AN BRI ] e R A SR 2 SRR . iRt
HE B MRS A Lt &8 5% 21 8 BAF U FR N TAE IR KRG BIK A LI RSt 10120 B 1)
MR, TAELIZmIc R EIRZSN-EANEEE D), K2 30 BNl K (Baddeley, 1994). {HAEH
WG H &b, (5 B T IX R R, AWPrdst Buis, EUnEREE S, 2
WHCFE NI, Ao R TR A 25 5 AR I TR S R B E, AR 2 ST RCR AR AT e & A9 H e .
sz, FOMERE FMBETFRE T, MEENE RS BA BB .

HWR, BT R B0 A7 A 22 9ok B 2 5 2 i G 2 TRl R A E A, BRI 57 2802 3 5 AR 27 A R A 0
fugas BE TS T I %Gt IR % H2 for. —J7 T, ek 6738 mr DAS m) F0 A N fgeg, IX — S5 R &
PN B L BIE AN IO R, B “20E 3 1 H AR FE 2 ) R A BB 40 (Sweller, 2012). 7
—J7 T, AFER AT AT DA ) SR o B, X &5 SRR 1 AR A e R 2 SIS S R . AR T
TEICIL RGAFER =G, R TAEC AR 8, 22202 200G, 15 SR LA 2o g 5 21K 11
1121 (Rosenshine, 2009) 5AHFFEIRAL, 18 2 0 580K I 5 A4 2 IO AR EBIA 0 A7 A 5 HL 2l 4 2 4UAH
FK(Martin & Evans, 2018). ZR& LA EEER, AT LI AN A a2 20 B s i 2 AR el il G i B e
B

PR, ISR I E BRI A2 2] 0] AR R B SIA R fer Z (R OC &R, (B H3 oz. T 3 i
KRR I A AT E DR BB DN ST R B I S s BT AR 2 DK R )
AT S, A BCE R AR RN B . AR B RIS, s i B TR KO R R
E W e ) B A% H BE J1(Baumeister & Vohs, 2004; Carver & Scheier, 1981). #t52, H¥AEMAER N A
BT SKPR, HESINIR D). ARGl R, Bk, BB IS T DL xR
AR ARG KIERERIRBNT-&, S mAcIE i AL “ARER AR, FOIL ]
Hhx, IS RS8N, mARSEER RS R0, BRI KBRS fE
ST CFHFR” B, MATER S E N TR BT R CEARE S, mAERs KIER
FHEMERIAESEE, K, ST S, WA E G R RR B ] R ML 28T “IR
B CHAAEMW” , HoOAEn R TR, PRI A G DR T . X — R, mKE
WA I Uk FE N U - St X — WL B SRR, Rk BRI S AR
B AT BE AR 3 52 B BT R ) NN AR

e, WRFUON RS B 50 20 R AR TR EARE . — T, SRR R R A A Y R T
AP RS R EEE R 5T, AU S EAA A AT s I E A E 3RO
S WIRBIVEPE R, B SR UM IR 5 B K, AT B AR A R A A, R ED B R T
A E BRI SIIKOF, B RIE 22 A 1l st J A R A

b, WRWAAE AL . B—, RUTRRE NFREN S, ARSI E o SR 6 JER}
RGN FRHEATIR A BCE T 36 =, AWFIUART ERASCHERFT, R TevE i U 1 MBS b HE B
ok B 2 5 2 AR 2 ST R TR AR DR R OG 2R,  FH A m) sl sie B vt (R i — A i U AT e > 4R R B i
MRITUESE . S5 =, AHF T T 5 A IR 20 B3R, ARRHIFT AT DA% R At 1) 2 IR 5, 40
VR B UM TR, DASE A THTHE T ek 67 380 o v 2 AR 2L G R R
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