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Abstract

This study investigates the accuracy of metacognitive monitoring and memory among ethnic mi-
nority high school students in Southwest China. Utilizing experimental methods and statistical
analysis, a survey was conducted with 205 ethnic minority high school students to explore the
effects of variables such as gender, academic background, ethnicity, family economic status, and
parents’ marital status on their metacognitive monitoring and memory accuracy. Additionally,
the relationship between the precision of metacognitive monitoring and actual memory perfor-
mance levels was examined. The results reveal several key findings: Significant differences in
metacognitive monitoring and memory accuracy were observed under various conditions: (1)
Memory retention exhibited significant variations based on gender, academic background, and
residential location. (2) Notable discrepancies in memory decay were identified across different
academic backgrounds as well as parents’ marital status. (3) Statistically significant differences
emerged in meta-memory monitoring between students from varying academic backgrounds and
differing parents’ marital status; however, no significant differences were noted for other factors.
Furthermore, substantial correlations were found among measures of memory retention, decay,
and metacognitive monitoring: (1) There was a significant correlation between the scores of the
two tests before and after memory retention; The memory retention pretest score was correlated
with the memory extinction score. There was a significant correlation between the memory re-
tention post-test scores and memory retention extinction scores and memory retention extinc-
tion rate; (2) The memory retention extinction scores are related to the memory retention extinc-
tion rate; (3) The meta-memory monitoring scores were significantly correlated with the memory
retention pre-test scores and the memory retention post-test scores. Meta-memory monitoring
accuracy was significantly correlated with memory retention post-test score, memory extinction
score and memory extinction rate, and other factors were not correlated with each other. The
above research conclusions have important reference value for understanding and improving the
metacognitive ability of minority high school students, in order to provide a theoretical basis for
the educational practice in minority areas.
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TCIAENIE A AR B SN FE RIS . VPRI UR R BE 77, oV I R v R e AR A S 1
T EEIRbR . HAZOFE T AMRRER RIRIE T A O B4 5ic 120/, X — R Tl AiE sl i 21
PSR AA B RELENFEW . EETRIEN, TANREAMBOE S50 REEEHIE, EED
(SR PUR sk S B EB S y tN T N SI AE Gl N RT3 AL R TR VAR v I 124, 4 R B N R TR VA% '€ SN
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PN . Jeiciz s, anikiR 2 ] ¥k (Delayed Judgment of Learning, DIOL) Az FLkffg e, S mi 1 AMA%}
H B A2 3 R i B A AT 1 4% B8 71 [3]
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FA 76107 W 3% v (0 S 3R 2 31 P SR B R e il 2 3K, X R 77 B 5 MR TE I T ih 2k
YER T AHEAZ B TR EE 7o IRAERIS TN s 32 6] g vp AR 2 ST s, A B 487 2% ST F2 1
WEENLE], IERENHE SEEAR MR e S 50IE . A, % T2 00Ty Sk B R M AR 7 it
PRI RZIA[4], 73R 7h R b X /K RO vy v AR DRLHBRR IR SO e OB M S &5 A, Haddz
TREF ICIZTHIR DU TCIA RN IR 42 6e 7T AT R R B 5 R I BHA A R s sl SR . AR R, U
RN P EEEE MO, ARG CZmS. 68, IR TS S A T[], BRI S,
DR AT R RITE T IR Y7 AT S ZE R, TR ICIZ AL BE A el a2 b 3B H ARy
Al pkik6]. FI, MEZEMPEER, wtehl. Fie. 2R RS, W Z I midiz 5 ol
SRR EE N ZE[7]. AT, MATHE A SR T BRSO SR RRA, TR 7 R X D R
HAE BEAZ 5 IR MR AR s SRR R R R R . R, ARHE AL B RIS R TR AR
W RIE. RS S KEATEIRGL SCBHIS ARG S 5K BE J AT #5515 748 5 o0) 815 78 e X /D R v
FARAZ R R IR IZTHIR oo H R = ¥ DIOL 238 Jol AR IR AE R I KSR, DU R IX e
Ap i 2 A 2% R J AR B

BT UL BB s, AW IR D ERE S R AR oA AR I RE 1B L, it SR LR R,
DA K TGN s s of vy AR 2 Y S W S B . IR, A B RO R P AR R R SO R, R LOT
WNHIBE S BVRFE S o0 22 ST s, DU A4 H 8 RO i b A 1 257 ) e 3R AR SCRF 5 ik ds 5
BARHRH DL R

1) R AERIEIZ AN IS I 45 52 3 22 Bl R 2R 12, 32 SR ILAE M JZ TH A SO TS S T T

2) AL R R E AN IR B oA A s 1 2 R A DGR R .

2. ik
2.1 #Rk

BN B A — BTl A AR A AT R . BRERR AR TEHERRE S, X RIR
(0 AR AR AR EAT RO, i 5 G HE R S 56 KT 1 AR, DA I S U S
SR s . g FRPIRER S35 205 A A A, HP A 82 N, LA 123 A, FITEFIME 16~18
L2E, Hdr16 £ 99 N, 17 % 91 N, 18 ¥ 15 N. FEARMZERNS S04, R 66 A, HEMVE 139
No FERRBEDAAEN, DURSA 22 N, Wik 133 N, ik 31 A, HADERE 19 N, FEARSmA 7
w24 N, AEAE T4 181 N FEART KT 61 N, 28123 A, KA 121 N. FEARMEE
ISURIRGLE DG 158 N, CUUE'ETK 15 A, B8 32 N FEARMZEELFPIRGUAER FAE 12 A, R
MBI N, —fE132 N, HEE#H S A
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IR 70 B AR IS AZ OR 17 70 R L 100%, A5 808EEIE 0 Ui BICIZ IR 1 LA AR, 83 100 Wi
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2.3. BEFEANS T

BRI G AT N TN, SR SPSS 27 F ot Ml A7 RER it 5 M. 7 207
3. /R
3.1 EPEMAFMENERACIZESTAAEE ERNERILE

WA 1 B, w2 R 22 A BT I AZ DR R A S ICAZ PrFp R R 3R B R, B AR R
AUEI AL R R B s T 5, EHMRER BB B A AR EER . i, &bt
HIZE RS AR E ICIZ R R LAAE R 2R, BAVER R NNCIZ R R R B2 w30, I HERE
XFPTA N AR T R R BE 2D, OREFE 70 ORI IR R A T SO E . ERAE eIz I dE i & b SoRH A B2
T EARVE .

Table 1. A comparative analysis of memory and metacognitive monitoring differences among high school students based on

gender and academic backgrounds
# 1. FEMANFERESENSPIRIZETTARKITESR SR

£ M (SD) ZFH 5 M (SD)
5 %« BRL SCRE
RCAZ AR R 0.069 (0.070) 0.089 (0.072) 0.081 (0.072) 0.080 (0.072)
F & 5.046" 0.001
Ja ez R R 0.048 (0.058) 0.067 (0.062) 0.065 (0.064) 0.040 (0.045)
F i 6.445 8.922"
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VA PN 0.779 (1.632) 0.811 (1.942) 0.567 (1.754) 1.493 (1.833)
F 18 0.027 13.703™

eiZ IR R 22.514 (81.334) 17.444 (81.442) 10.336 (88.935) 47.993 (40.504)
Fid 0.203 8.888™

Jeiciz i 26.814 (19.099) 26.410 (20.727) 27.822 (20.277) 22.836 (18.894)
F 18 0.020 3.144

JiclZ R & —0.501 (0.798) —0.546 (0.834) —0.608 (0.889) —0.277 (0.466)

F 18 0.155 6.757"

VE: "p<0.05; "p<0.01; ™p<0.001 [,

3.2. SREFRMREERIZS TINNKE ERERIER

Wk 2 fon, @R AERERTE RGN S R R LR ERARS, HRERA LAAE MY
IARFERE RS I KT R B, JHIBBHAE RS K MG I ka%s, 164 17 D24 L 18 B 22 A fic i AR FR i
i HACZ VI8 7 FVH IR B AR R I . & RO s R AR IR A2 e s 4 & 3R B ZE R AR, H
RGN, 155N R F Al D 3 R 73 i R T IU% (sig < 0.01) FI % (sig < 0.05), 7E
TGICAZ M 45 3 0 b e Ath /D RO S 2B IS T 1 e (siig < 0.05).

Table 2. A comparative analysis of memory and metacognitive monitoring differences among high school students across
various age groups and ethnicities

F 2. NEFRMRENSPFICIZESTOAFMBIEESR SRS

£ M (SD) % M (SD)
16 17 18 DR i) il
BV 0.083 0.083 0.063 0.084 0.080 0.076
VIEIRE 2973
HCAL PR (0.074) (0.071) (0.050) (0.078) (0.072) (0.059)
F 14 0.603 1.020
- 0.062 0.060 0.039 0.082 0.062 0.061
MIETSE =
JERCAL PR (0.066) (0.058) (0.034) (0.097) (0.057) (0.061)
F1{E 1.024 1.855
s 0.767 0.836 0.875 0.065 0.649 0.546
7 MiB 4
LIRSy (1.838) (1.867) (1.348) (1.879) (1.794) (1.295)
F1{E 0.057 0.642
N iR 16.510 20.013 42.191 0.753 9.045 24.958
k 1= (85.451) (81.656) (34.670) (133.346) (85.750) (40.586)
F1{E 0.575 0.494
e et 26.466 26.726 26.603 29.565 25.000 26.667
eItz s
. (20.933) (119.705) (20.103) (19.418) (17.700) (23.274)
F 14 0.007 1.322
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BAE, Fig
gk
. ” -0.523 -0.514 -0.317 ~0.668 ~0.654 -0.471
7 A 23 2%
TEICHZ B (0.851) (0.833) (0.379) (1.270) (0.868) (0.414)
F 1Y 0.537 0.730

3.3. BRBEAMEFLSRXBEERANSPEIRIZS TIANKRE R LR

k3 fw, mh ARG ANMAEFLEICIZACNMEESEF R ENERDARE, EFEENZ
AT ZAEICAZTHIRZ BT — NI O IR ML, RREMAE TG NI T S e A2 R
R LT ICAZ R R R I O, BICZ 3 S0 56 R 4 LU By YEAZ I 36 RS s . AR AN TR
A B AR B AE I IZ T IR B R 3R FJR R E I, SCBRUS R ML S5k 1 =y AR AE QA2 VIR 2 BT —A
WL IR IR, AQBREE R IR 1 i AR T2 18 IR T S BHIS WA (sig < 0.05) RIS B B S (1)
F A (sig < 0.05), HAhZERAEE . EoiciZ B EER R L, QR R BRI E R AMER R B E TR
BHSUA AN (sig < 0.05) FIAL BEES AS 1) = AE (sig < 0.05), Hofhi = HA R .

Table 3. An examination of the effects of being an only child and parent’s marital status on memory and metacognitive mon-
itoring variations in high school students

3. BERAME T LERXGEERANSHEIRIZS TARSEEF MR S AL

REMAE M (SD) LR M (SD)
HhAE B ik Bk OIS
ROMCAZ A 2 0.070 (0.059) 0.078 (0.071) 0.077 (0.068) 0.080 (0.094) 0.077 (0.070)
Fid 0.225 0.010
JEMHCAZ AR R 0.058 (0.061) 0.061 (0.062) 0.063 (0.063) 0.062 (0.065) 0.058 (0.065)
F 18 0.065 0.084
{RVA =BT 0.458 (1.459) 0.597 (1.693) 0.526 (1.712) 0.639 (2.113) 0.706 (1.298)
Fid 0.147 0.181
SRATAIBIEES (1’1%%("215) 12563 (83.745)  13.434 (82.548) (Ijé:g%) 34.289 (45.402)
F 18 0.383 3.934*
JLiCIZ I % 25.833 (16.659)  27.068 (19.8620  27.630 (20.1340  31.111 (24.468)  21.177 (13.203)
Fid 0.225 1.976
FEICIZ R R —0.730 (1.168)  —0.595(0.833)  —0.577 (0.823)  —1.091 (1.535)  —0.596 (0.8620
F 18 0.429 2.848"

34. Bl EREZFRAMNEPEIBIZE AR EIEFERF LS

Wz 4 s, JEAEMUE 2 800 b AR B SRR LR IR T (sig < 0.05) A&+ (sig < 0.05) ) i i A= 78 sl ic 42
R¥ER B, HAhERARE . KELFORGOS &P AR EILiZ Ao S R R Lz 7%
ANEE, FHa AP S BELGRRI E i R A 1) A ARG 2 R R B BT o B i AE I
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Table 4. An examination of the influence of residential location and family economic status on memory and metacognitive
monitoring variations in high school students

4 BEMSREZSFRANSPEIRIZS TARNBSEE R WA SR

JEAEHE M (SD) FEEZ G M (SD)
W £ KA A A LR A — R T
I 0.068 0.106 0.076 0.083 0.085 0.073 0.088
NErRE %
AL PR (0.065) (0.083) (0.069) (0.944) (0.742) (0.067) (0.063)
F 18 3.078" 0.556
N 0.057 0.081 0.061 0.053 0.069 0.060 0.064
NIIETRE =3
JE T PR (0.059) (0.070) (0.063) (0.073) (0.062) (0.063) (0.063)
F1{E 1.495 0.336
s 0.407 0.946 0.545 1.107 0.612 0.455 0.900
7 4IB 4
[EUALE) (1.556) (2.011) (1.672) (1.668) (1.903) (1.614) (1.350)
F & 1.006 0.830
N 12.056 10.708 11.938 B
1EIZHIB % (87715  (101.860)  (82.259) 51.464 5.118 13.080 43.596
F & 0.002 1.494
A 26.000 32.857 26.316 20.714 26.897 27.292 33.000
JLIBIC (18.775)  (19.024)  (20.281) (18.172) (20.106) (19.832) (18.886)
F1{E 1.400 0.789
. - -0.593 -0.553 -0.617 -0.352 -0.769 -0.583 -0.231
7 A do3 2%
FCILREEGE  ggss)  (1051) (0863  (0565)  (1156)  (0.750)  (0.437)
F 18 0.057 1.494

3.5. ICIZRFMHRS TINMSE Z B FENEXX R

3% 5 Frox, BrICAZ RS R 5 o0iC I R B B, ATIHCIZ IR R R 5 e ML RFF R B35 1E
K BTHCAZ R RFR 5L IR R B3 RS, JaNSIZ /e R 5ociciZ i B3 B, JRilliciz
REFRSICIZHIR R R T JEINCIZ R R 5 oic iz s s R 22 UG, JRIhCIZ R RS
IR 732 3 TG M2 IR R 5 ocic Iz P MER R 8 2 IEA G 1C1ZTHIR R 5iC121HB 7r B3 1k
K JoiCZ M EHER R SIC2IH IR 0 B35 IEAR G, HA PR Z 2 A A ARG

Table 5. A comparative study on the relationship between memory retention, decay, and metacognitive monitoring

= 5. IRIZARIFFIHIR ST0AMESIE Z [BIRY X R LR

1 2 3 4 5
1) ArheIz R
2) JTidiziiz 0.274"
3) JEMNCIZ R R 0.739" 0.314™
U IRTAVATPEES 0.547" 0.012 -0.160™
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g3k
5) JLICIZ M HER R -0.055 -0.089 -0.190" 0.153"
6) CIZVHIR 4y —-0.079 -0.095 -0.207™ 0.140" 0.968*

4. WitSE
41 ERERZRBRIRRIS. $HERNRERCESEROLN

SEIREE LR, P AL R EAEREN N ESR, 5UME AR LML S TP AR
EPEAIYI A 18], ZAEAERTIN S 5 I rR 2 R I S ) ICAZ AR R R [9] . BEAh, RIS RIS B2
SR, R AR S I TR R BLSEAR, Had iz IR /b, 1X T YR T BRI 2R b 12 AR SR 4l in TR [10],
THE T FRHRE R 2 NS W A [11] o B AR R AR, R s AR B ER ZE R RIA R R R
EE, (HREAEFRICILAFE R ER KA N, HREREREKmIGN, X—KINE5INHK
B R T EHDEICIZ G 1A T A — 25 [12]. SbAb, F 5 e R I R 2 72 JF e A2 R Fr
R, R A DR RO S e AR B TR bR R B R T OORA R s R A, XA RE S AR E SO
SETFHANRINGEELBAER R, Wil T XS REXHCIZMGIANReE T E ., b, EE N2
B AR IHCZ R FER EE TR SR 24, X— KUY R T HEEXCAZ 68 1520 i 78 [13] . 41
b2 &, REMAT L. CBHSWRIL . KEEL TR OUEE R 202 R R R B A IR, Xl
iz dMAG M E 4 R 2 RELZ T EHE XK.

42. BRERIZAFENHERFNERMXBERERAERN®E

KFmPACZ IR M SEIR &5 R, FRRMEME T CRHEX WA 2 IR & B 3w b, X
AJ RE 522 BHEAE A0 D T 5 SO 24 ) SEmS A o [14]. BbAh, BEESEEK, Q2B mE, o2 18
BT 164 17 AR DU T m I B R AR R FR R, XA A EUR R T e Te 2 b8
SRR TN [15] . (E AR IR, ShA 72 S SRS O3k - SRRE 42 TR 1) v R AR BEARTE 11271 1B
R EEUAHEEIG, BENECIZRFER &S TR0, X5ER T HKERTE X AZ I R 52 mm[16]. x4k
RILATRE L TG SR G0 R TSR R ICZ M TR ER,  DARAMARTE RO 5 i AT B R 13&
R AZ S [17] [18] -

4.3 BRETIBIZEZEMTSIZEEEREIIREFERE R XEBER TN E TSz iSEH
L2
AR, WAL TTICIZ % (DIOL) 7 B b B35 T Ho A A B Rk, X AT RE e 1 SO R
FETCINAA e L IR AR, g 3l 52 B SCA Hh T REAEAE (AR R 2 21 SRS AICAZ AL 48[ 19] o [, STRHE
TEICIZ I HERPE 2 i T ERARME, X SR S AR A RH IO A RIS RE AN R 225K, SORES SEn]
REAEAEA 7 FRI DA 0 S T (2 BE 7 A ARHEIZ I R 10 s S8 5 2 R J[20] . SORFAE R RE PR 2 AR 117 B8
VRN S AR AT OB AN [21], X — R T AEBOE R OGS A AN [ BE 4 ) S AR
BEAMERER AR, RBFCR BRI m AL I M s HE T 2 b B 2K T SO RHUS A AN K SO RERS U
(R AR, R GEIEER TONAUR AT EELMA[22] . X T Ae i T 5K K SR AU > T 5 AR A 0 2 2]
AE BB S, IR GRE S Bl 5o 22 A B 0 BN 2 ST A, (R i e R i I
MR, MRl FRe . R T 2o (E U 5K RE 25 IR0 A5 DR 30T T8 A0 4% K% FLHERf 2 10
SN, $ORIXEARREEE, ARG TN R T A RAZR IO R EE R,
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44. LY RESPENCIZAFMERSOANEZEZ BEFEEREXXER

ZSIIFMIVEE S AP TR A 7S 5N TR VA EB RS BIn NI ik bl CI =B TR SR S DY RSB YN ST
fCEFESRAE TR . BT S, ATIACHZ ORF R S ouic IZ i i B 38 IR DGR B, 2 A HAL 2 g
FIH AR BURAG 5 SRR AZ PR R L2 DA 2 [23] o [RII, RTINS 5 MCAZ AR Z [ [ IE ARG, HIESE
TSI ANE RIS E MEAE — E R L _Fo AT T o

EAEERRE, AT R R SICIZH B R A IEM A T Hu, (Hr AR 7 HIa6 e 1255
JEX 5 St S AR . AIIRICAZ kSR, B SIS  WEE R0 “ R R R ECR[24]. AR, R
IR AR SIS B R KR O, AT &8s th 2 i A, BDREAE I (A RO HERS , iC1ZRFFE
b, SN

BEAE, JE I IZ AR 4 5 TeIC 2 M2 A 5 (0 SR D)o, VS Te R PR AZ T R Ay LR ),
(H i AR HER I B R AR RO IZ R 3R, IX T RE Sk 1 a1 R v A O 22 BOAS — B [25] . 212 R
G TOIL AR HE AR A IR, Mt — 2D ol 1 AERA 1 B CICiZie AR ZEE, DR O 5 s ) e 2 e
B R R A B 2 X 28 S O TR I (R

L bRk, ARG REA T EATHSIZRER . 12 IR 5 ul i 2 10k R PR, AR
HEMCAZNGRIE M T 2R 75 o AR FERTE P BRI U0 i 52 e 7o I 9% B A AN R
SR EATRVA TS £ P TR TR VAN BER

45, B
FEFEh AL ILRE. ICIZHB SN BRI SRIegE R, REPVTIEE, sEREAARNER
JRFNZE 3] 3

T, EHCILRRE SRR, BOE A MRG0, s N ] SR G . H AR
W RSN TSRS SE, AR AL %, DU SRICAZ IR KR RE 1[26]. [RIRS, il 2 A2 AT E )
B3], R A TE] R B R B Ut S 2, R RN TR RR[27]. R, FETCIANRIRAR T T, SN T
BT FIIZRRTE, B T 0F e B O ARSI R . i #dx AR &% H
br PAS 22 ST SORSE NS, $RTF A RO R RIR R e J1[28] . BEAN, BT LGS A AT R A I
WO E Y, DU R A 2 R E A 2. 4, S T S EILZ 5 Te R 52,
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