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ABSTRACT

This study examined the effect and structural relationship of math teachers' teaching ability and class activity types on learners' value
perception, confidence, and interest of mathematics at the student level and teacher level. To this end, data from 2nd graders of korea
middle school in TIMSS 2019 were applied to the multilevel structural equation model. As a result of the analysis, the teaching ability of math
teachers had a positive effect on value perception, confidence, and interest of mathematics at the student level and teacher level. Also, math
value perception and math confidence had a positive effect on math interest. and it was confirmed that the teaching ability of math teachers
indirectly had a positive effect on math interest by mediating math value perception and math confidence. In addition, the math class activity
of applying what was learned to problems had a positive effect on math value perception, but it had a negative effect on math interest. and
the class activity of the same ability group had a positive effect on math confidence and math interest. This study presents meaningful
implications for math classes in the school field through a multilevel analysis of the student level and the teacher level.
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2| A st FH = 7} TIMSS (Trends in International Mathematics and Science Study)2+ PISA(Programme for International Stud
ent Assessment)?] A3to] w2 W, Q2|ule} SHY S0 4235 SHAAFH w = ZA|4Fol| A A UE 7| B A|9E AHAI T} S
ot 2o Hojz] EAL IA| HF4FE Bk e 519U 02 LERF O (Yu & Song, 2022; Cho & Kim, 2016), Falgo] S2pz4
% oot Zhe B E4do] Al lrhKwon, 2022). 2l Fo] e HH U XY ko) BF Yol BAlE Al 22t
2} 45k 8o] AMal = o 24| o] W (Choe et al., 2014), ©] 2 s 2517 QJ3F 22 27} x}of|A] o] Fofx] 1 Itk X2 u&
ol ghgt 2022 717 48t wa b o] Fatol A= ShaAte] AR Bl S n, ZEX|Q1AlS )1, 6kl /12 H (Ministry of
Education, 2022), S'd°ll 3F A BER31 Q1= ‘ot & SRAAIE ol M e S50 QIAIA =HiE obue} 9] 4] s AAI7]
7] S13k thefet A& 2SSl QU THMinistry of Education, 2020).
48} W3H= EF w3to] H|Z0] 48} EQK(math anxiety) = 478 52 (math phobia)©| £01 7} A 74\5} k2 25} 819l Al
SR ohet thfRt Al A, ARl A 2712 e (Hwang & Lew, 2018). 53], 4 o] o] ol
S AdaA o) O™ (Lee et al., 2018), H2] 2] EAJL 48 shsEf ol 2H A o-ah— )2t op)a}, 45} o
2lo] &|7]% SFrH(Lee etal,, 2017). E£3H -2juet sHYE0] FA|4=E} H|alsto] Fi A 0 2 4=5to] tgh 424 B
LEohAlgke= A o2 YehgtA|eh ol e 7 o)A e =g} -/Fj—. A/ F =] A2 A F7kekal glom, -/l\—
FIN7= A& 48 g H = A AR A o= wA} O]Q'—T'— 2 4 ATH(Kim, 2015). E}E}H
o)A JA 1A Y FA7te] EHF e #AE shAskaL, 4
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stolehe ShEARAIZF 7RI AL 9l AlS A2k A of S0 & A2t E(Choi & Han,
2013), #‘54#0‘3%1 ollA skl HEA st Ao AT ShaAke] o)A Bl Bl IR Aol lof et 2
o
A

=
)\‘:]'(Song ung, 2022; Yu & Song, 2022) Fehaabe] fghEat B 0}0% I U u47}94 o] £ @?} TIMSS
}

lr_?ll‘

%—f— ] ]‘—501' A5 &0l E—,— 714 =2 u| g2 LeRom AftfA] o 2 wALe] 2| = o} 7)
32s7] 52 thE =70l vBls W2 2102 eI THSang et al,, 2017). ool th3l] ¢-2ue} S5t 4
]EO}Oﬂ A Y 5o] A EAIE o2 F5S st ART= /H r e 50 2 BHE 2ot &5 )
For o o] " QA5 A| 715kl Q1A ThSang et al., 2017), 4 +A&F 9] H&-& =o|= WoHE =2|5H7] Ao
F90] sHstolZl FlAlE Hake Eels) 2 Bt 9lon], i do) nhe faele) Aeke =efshs Aol 4
& 4~ 1 th(Ko & Jung, 2020).
Ate] A5 0] 71 AZ] 9Io) APATLIIME SEATE A2 TAY] B4 B 4
ol £UsAL, FRYHA L E S AAsto] EAIIAIRE S0l WALt skl LA E (nested) 17
lrEe] & fE0 2 FAsto] 254 ) &t A5l SA7F Ul =5
& 2]-85F A7 (Hwang & Son, 2020; Lee et al., 2018; Akyiiz, 2014)0l A= 2AFH 1
> o 5o} EAJalar Qlck. v] S Sh5ate] A
Qlol|lA 71 QI5HA| gk, WAL 2 RIS B St pFEo R 501-6}01
8} watko] B4/, wAbHQIe] a3t HFo] S AHafe 4 glom, o2 Q)
ALERol @%XP @9131 Eoﬂ )% &3S mtols}y)of tha Alghg o] °1E}
= o|E{Ql TIMSS 20192] = F-5tal 23Hd AH&E 0|85 o]
QA WARRES] E}ZH 2N EoH °¢ ATt WA EolA S8tuAte] W45 T £YBERY o] Skl 571
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48k wike] o)y ozt XA it FEE =/ d o B WA, A 22 9 AE xohs 08 Aolgt 4
Ao (McLeod, 1992), A7tAtol e} 7Fx|eh= M5 F7ksto] A, Bl =, 24, 712] 9] U] 7HA] 842 A 9]5}7] = SHok(DeBellis
& Goldin, 2006). 12] 1 Lee 2] (2017)Q] 48 o] & of o] AAF £ 7t Aol e E5 7}t 0], 74, HEElE, W25 7], 9

A7), 5o Aleke 77119] Q45 48t witke] AJ o)A g o|at A ofsteitt. RHH, A o)A F S Sl de] oA AR,
L7}pE SHAAFH = Hrto e SR E0] 425t A o)A J g APAIZ L B o), 71R], SHsol & 0 2 JLESo] 24519 O 1 (Lee et

al., 2016), 4>t 7}5t AJF| = Zo]H s} ZAH| 2 AHTIMSS)Oll A= 428 wto]| tgt e =& x}AIZk T} &) 71|91 A o 2 Bg5)
o] Z24J5F{TH(Mullis & Martin, 2017). T3, =4 8Hd A F =3 7HPISA)Oll A= 428} alnte] A o)A g2 2p7| a5t 5H], 571,
Ao} 70y, 423} Eotolgh= @910 2 24510 QItkSang et al., 2015). ©] X%, A L ALz}o]| wle} 4 o] 2 o Aof| tigt Ao]
519 4. 2.91 7hol| thas Xpoli= EASHAIRE 54 02 425 3k 1ol A Lyl AP 22 Az 9 Bm), 12| al 7kA] 5
Ay EAS S 02 A sh= 7 0 & ARESEAL gl o]of] & Aol A= TIMSS 20199014 4511 = 4=5}o]| thdt 2}
Al 5n), 18|31 71| Q1AlE 425 A o)A Bl =& FAdoke oFf] QA= FJolsto] AU of 7]ol| A ARhlgtolt Aotz

ojuf A7) &5 FAHAI R AFAl o] 520 thgh 714 HE S 7|Hre 2 FAE = Z A Q) AE O 2 (Park et al., 2014), £8HA}
A2 8H SEof gt 3491 7|t} AF4l o] 5 of] thdt 24l WRHTH(Lee & Kim, 2010). 12| 1L 4=8}o]| thgt S0|= 4=5}
AL 28 8RGO st AU A2 YA WS oju|st, 71| Q1A 48 wato] F Q4] = 5hE F RO & QlS) Ef
I} shgolut tshrleh W R 270 ol f-2|8 Aolgh= 7|ttt S0l ZFHE Th(Lee etal., 2017).

48} A o)A o at TASH AYATES A HHA, Kwon (2022)2] Aol A= 258kl sshd R e 158t 28hd7iz| o] sy =
& o E 45 ol E/dol tigt AAE AAISHiTh L A3t oA E/d 9] st @RI d5ol L, 1], 714, Aol A 1
F8E 2po|7F Yepk=t, 428tol| thgh 71 Q14 9l k50l 8-2 F7 ¥h-g-0] H|go] =2 ¥hH, A4 T2 of o] vl 34 vt
59] H|go] Weton, £=5of| gt S 1t £ 0 & YERTE 1211 Lee 9] (2017)9] ATollA= EAAE 3|21}
ZHAY A B Y S o] goto] =8} Sh5at 48 Aol J 7ho] WAIE FASIIT. 1 A}, 2511 Y B0l F57do] 428
5ol 71 2 FFE v on, 28 7Ex|of| A A|&sto] 4=5F Shy &5 A7HA] o]oj A= /13t R o] /o=l o= e T,
Z, 8ol thet 7Hx| & e S0l AIE uf 91457 W W& 5717t =otA| 1L, & 7] 428tol| thgh Sn|ek shEolx|of] ARl 3
FE U, datd o 2 FHAQl 48} ShGE| ot 423 S5 a5t ol FFE n|xIth= Zojh B3 Lee 2] (2018) OE‘:?LOHH

PISA 2012 U SIS AEARE 512U HA R Y2 A -goto] £A45H Ao, sH+Fat shaaFolA #8217 &

ol et nloll 4 JFE vl o2 Yephon], AR S o83 Yuet Song (2022)0] AT = 45 ﬂJJr—l e
A 27| @57} AfotzE 7k k5ol A9l gk u]x)= A-S Urebtch TIMSS Blo]ElS -85 29 =529 Atm |
TIMSS 2007 AF&5 #4138k Azina®} Halimah (2012)0] Aol A= F3HE2] 8tol] tgh 372 <l Bl Bl 2RIz, 7k Q1412 4
3} shlAdF =oll A Q) P72 mx = AL eSO, TIMSS 20112) F5PY A8 S thE 23 0 2 B3 Akyiiz (2014)2] AT
oMz eMgeFolM 7o) weAtd st kAR, 48t S Rol, 8|3 Rro] wgo] 8} SRl dH ol A< IF
2 HIHAL, St b= st/ Tl et tane] A=, Bhue] gt QMg A, )il B-R-3t 71 S 9] Bt g o] =3t 3t
A/dF ol 2]l FHE mlA= A o2 e

pofate] M4se @ £YEAL sHantel sl Aol A4 Aee ulxE 21edut S, BE 2 Aok, HAA7,
SIS8 Hckng 2019) 5, TAte] 2ol el 71} Hiefod stle] Qo) of
A AP slos w2l mese o YRS U el ANE mAS A
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A FFE
2= 71 0 2 LERITH(Song & Jung, 2022). Cheong €] (2015)2] Aol A= w42} 241 9] 730] Al 429]of that 1 5SHY S0 014 &
=0, o], 45} ol A TP H ol F-2J3t HA Q1 FEFS rIAITE E2A] <ol tigh Q142 watE 57t wakgn], £
Bi, S ol ol ot 74 Y2 itk T12|al S thde] Lee (2009)9] Aol M= 48} S d/dH =7t 42t Kol
A EX13 A E/Joll tigh gh5 ko] 2] 7bo] B3 ol A Q1 YIS nIHARE 48 A H =7t W2 HHollM = U5
/goll gk ahEAke] 2122 aHd dF ol fol gt JaFe plx| A gkt S Kim ™ Ham (2014)2] @310l A= PISA 2012 =W 314
9| A2 E 32yl A-g5to] Aol A g wof JFe nlx|= i WEARS BN AT, 45t uAke] s SA s 9

2

2717t =245 SIS Aotas o] =2 A 02 Yehon, shulgEo BlX] = wALRl0] £245 W4 &7t =44
5717t =& A 22 YETE Kim (2015)9] AtollAl= TIMSS 20119] =W 258k 43Hd sH3E2] A& YA Z =dol 4
8oto] EA%H 23t AL FA £ AFo] 245 Y2 ol tish AFhldo] =2 A 0 & YR om, wAke] £ 2RAITE,
AR/ A A4 hod, shg o] 4~5H4 A}EE:‘ A2 Y52 4250 thet oA el mof| f-o et YFS HIAA| Y= Ao & L
itk mpxjeko 2 TIMSS 20152 =W S5 A a5 AT 2ol 2835 Lee (2021)2] Aol A= 4-8tulAke] =4 24 A
& YT AYA sl °P¢XH 7|1 o) A FFE plA= A0 & e oW, S ST g -85t
Hong¥} Lee (2015)9] AAtol|l A= 54 o] 50| 58449 428 &3 ol FAQl IS nxictar B ﬂ&’ﬂt}

42T} AN S8kAte] M4 Bt 285 590) Hartel S8 Q1A 7 4517, el
S A S R A
AT2A. SPY4EN 431Ate) T4 o] SAte] S8l QAT 4RI, el sk g o] jx)k 4 Y 7
QAL WA 431t W4 2o] SRkl 48lhx] Q1A SRR, Telm 4skEnlo] njxlt 4 Y 7
27 WAL ofHEp
ATEA. WAZOIA S5tmAL] $ABE-Fo] ShAre] 287hx] Q1A T 4:5kAbAIRE, el 4skEnlo] )2 Qg

ojw g7
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2 Gl pols TIMSS 20199] 92l Ltet Foh 2508k S T WAL E AR Botol BAsielch 2ot et
AFH & o] ¥t A Hlu AHTIMSS)= =4 184 % = 7} 3] (International Associations for the Evaluation of Educational
Achicvement, IEAYIA] 7251 3] 5191 3] B7he, SPSe] 2ot 2 ot 43w S 24 22olA o], Hrheto] oy

£9] 18 A2 st 7fA5H7] 9t ATto|thMullis & Martin, 2017). TIMSS
S dd e g 49 37| = HhE A, Fof=o] s S g o g L4 E
of gk &t W WAL, Sy, SHEL 0] MR AR | 213 Th(Park et al., 2019).

BH = AR AE2Ale] Zrofdk @ejuet Fakul 281d Y 6,127 1 1of] iS5k 4
AF27278 FollA, T B4 Siof oF o] STt B4eo] St Al OS5 = Al B WAk 5T ofste] e gkl
A, 283 AEAE 256t QL= AHIE AlQlshint 2|E A E Ao

e

Aol A= TIMSS 20199] &+
1

ol

Bl oo

30

b

4
Lok
=2

rlr

A} 2247 0] ™ Table 12} 22T},

Table 1. Participants

= zSshm 45k} £k 23hdgsH)
J‘

8
o, 7} 51942 = ZAteh @7l g et

=
%38t 28Hd 544 551587} 0] of- 35}

Level Gender Number of Cases Level Gender Number of Cases
Male 2,874(52.1%) Male 64(28.6%)
Student Level Female 2,641(47.9%) Teacher Level Female 160(71.4%)
Total 5,515(100.0%) Total 224(100.0%)
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s4e7

3 2 shee) Aol 9 48T, S0l Be 4R, 2ot
A1 JﬂLoP 42}, kg nlof Bot42S AFEEIY oM, ZF Bok-2 47 A (1= Agree a lot, 4= Disagree) = =7 = {ct. 12|11

WAPS 2ol A= 428} JJ—/\}Q] Feteld 2 o, ZF B2 4% 2= (1= Every or almost every lesson,
4= Neven2 Z4SGIT). 7t 292 sh4o] HelS 9I3) o519 #Hefstol RAlslgich. 2o ALgElola B9 9 o] A=
(Cronbach’s alpha)+= Table 22} 72O, A 2| == 0.866~0.945% Y 51| LFEFTE

o]l
rlo
el

o0

Table 2. Question

Level Variable Question (4-point Scale) C.alpha
# How much do you agree with these statements about your mathematics lessons?
Math MTCAI. My teacher is easy to understand
Tza;ll?tl;g MTCA2. My teacher has clear answers to my questions 0.891
(MTCA) MTCA3. My teacher is good at explaining mathematics

MTCA4. My teacher does a variety of things to help us learn
# How much do you agree with these statements about mathematics?

Math MVPRI. I need to do well in mathematics to get into the <university> of my choice
Pelzlrl)lgon MVPR2. I need to do well in mathematics to get the job I want 0.866
(MVPR) MVPR3. It is important to learn about mathematics to get ahead in the world
MVPRA4. It is important to do well in mathematics
Student Level . :
# How much do you agree with these statements about mathematics?
Math MCNF1. I usually do well in mathematics
Confidence MCNEF2. I learn things quickly in mathematics 0.903
(MCNF) MCNF3. I am good at working out difficult mathematics problems
MCNF4. My teacher tells me I am good at mathematics
# How much do you agree with these statements about learning mathematics?
Math MINT1. I enjoy learming mathematics
Interest MINT?2. I like mathematics 0.945
(MINT) MINTS3. I like to solve mathematics problems
MINT4. Mathematics is one of my favorite subjects
# In teaching mathematics to this class, how often do you ask students to do the following?
LEMC. Listen to me explain new mathematics content
Teacher Level Nfillsllgss PRPO. Practice procedures on their own o .
types ALPO. Apply what they have learned to new problem situations on their own
WMAG. Work in mixed ability groups
WSAG. Work in same ability groups
SRR
AR, Aol duHy 4 9 1L EAIRH 5445 Ay, SR N2 =5 &Ist7] 913) Cronbach’s alphatl= AFE
sfol Solsloick. T2l n SYHQAS ) Bu BEHAS AN FHTLYS *E‘Al sl
S, SIS0 QIAIE 4stte) e wielo] WEHEe] TAMEe] Was B85he Zlo] M¥e), 12)m e %

=1
& 7 7+ 9] E(Interrater Agreement, rwe)2F U744 (Intraclass

2 H

QWRIE0| A Fxof Beteta] o RE Ejls}y|
Correlation Coefficient: ICC)E Ar=d}o] &RIstQItt 5 etuAtol TSt 52| SHo] YX|sh=A& UEt= H7xH 1t &
9= 1, = YHFZ 0 2 (.70 o)Ll A5tk TS HKlein & Kozlowski, 2000). S HAFHAIS ICCE T2 Y Ao A AlE]

S A otet 2ol oz AEld2 SEAES SHol tish A el HEE T 7lotH (James, 1982; Kozlowski & Hattrup,
1992; Bliese, 2000), ICC gto] AA 4= kU 7)Q150] fAFSIEAL 3 4= Q) Th(Klein & Kozlowski, 2000; Park & Ko, 2005).
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AR, 2 Aol A ARE-SF TIMSS 2019 #F shaol WAl Emested) 9112 25 A AREH, ATEA Y]
A28 99 eRdn AR Y0l AT OETRIH RS ol8sio] BAS. AR B4 2Hole J
-9 &= 5 (Maximum Likelihood Estimation)S 2-&35t9.01, 2§ o] Agtr g5 wokstr] Q5lo] 272 H o] A7)0 vizket I3
2 ¥=4S 312]5}09, TLI (Tucker - Lewis Index), CFI (Comparative Fit Index), RMSEA (Root Mean Square Error of Approximation),
SRMR(Standardized Root Mean Square Residual) A|4>5 AFE-SFI T 28 9] A3 = TLI?F CFI= 0.95°]/3, RMSEA+ 0.06°]3}, 1
2] 31 SRMRE 0.080]5}21 749~ 5 gt 71 0 2 Thh5E2 Th(Hu & Bentler, 1999).

A, 2A 2ol A @ xkEAto] &2 LFER= Heywood case”F 24850 @ XbEARS 212 42(0.001) 2 317513 2.7 (Yu, 2022),
B Aof&=R = 2 T3(Version 4.2.2)2] lavaan 7] 2| S AH-&-5131Ch.

HAA
ESS
SHEI} WARRROIA SHHRIES] Wt W FFHAY, 18] 31 AfHA = Table 334 2T} WA, ZF SRS Pk
AT EEH, S pFol A 871X QIA| (MVPR)Z 4= AHAIZHMCNF) 2} 428151 ](MINT)oﬂ H)al thA =7 Ykt 221 wAt
29| £ ATFFHolA shEAt AAZ A53H7](PRPO)S] it gho] 3.782 4 7V iﬂl Uettom, 54 538 1

SHE(WSAG)] BRGHE 2142 7P WA Uehdth theo 2, shg4s %OJEQJ S Tabk 39] ALGIoA] Al &
hl4-5- 2 (MTCA)Z 4371 Q14| (MVPR), 8H2HAIZHMCNE), 4-3H8 0|(MINTY:= M2 2F f-2J3k 33 el 4aAs Beldt.
£3] 581145 (MTCA)T F3H50/MINT)] AHAISE 0290452 4841458 (MTCA)T 4817121 4| (MVPR) 2 43
AHAZHMONF)] AFA| T} Tk 7] Urebeton], 43t AIZHMONF) 2 318l (MINT)] AFHAlISE 0.52-0622 1 9]9)
o) Bf = 7ho] AFTEA R TH A LeRiTh S5 WARSE WIS 0] AHIAIS Table 39) Stoll 4] Atm{ R, Ate] 4
AEFLEMO)T 58 52 TEEFWSAGS ATTA7E §2I517] AW, wAte] A4l 185 (LEMO), B4t
A%5}7|(PRPO), SHEUHE-S 28 EAINEo) A2 28517|(ALPO), B3 58 TEHEWMAG), 52 53 158

Z(WSAG) HIQIS 7he] AHEHAIR7}0.15-0452 o) 8t A a2 Boltt

ShH, Y39 20 7iE 2 oF AL E 7] el & o] Foj XY (Chan, 1998)= A7 52 =& (Direct Consensus Model)°l| w2k,
A S0] 0l ABE 45t wAe] 452 Holo] WAREZO|A TheZ BAS Al '6]»— Zlo] AHetA| westaal g7zt 2t 5ol =
o} FUATAISE Belstgin). 1 AT 4staale] M5B MTCA) thet S 7He] 50| 1, Zho] 0.714~0.7742 LFERY,
E S3tmAtol| 3ok SIS 7t 3ol A2 x|ttt 2 4 gltk theoE, 46 Abe} s ‘j—%‘ﬂWTCA)—"4 1CC= Table 4
9} 700] 0.146~0.188% LYERLE, H4S 0] BAF FolA] oF 15-19% 7}t Fthe] EA 07 M|n|, Satal el 2 o]
Oz He g BASH=G A& 5okl 2 4= 9l thBliese, 2000).

ﬁ‘
e

TESF Table 401 A AISF BEQE Zro] 48171 Q1IA(MVPR)Q] ICCE 0.033~0.046, 58RI ZHMCNF) Q] ICCE 0.035~0.055, 48151
(MINT)2] ICC= 0.035~0.0452 YERSHTE 27 £33 ICC gko] 0.05 o|ak= ek 7+ Fato] 59 Hrp W2 2&fo] tha EA5t %A
gk AAA 2 E Ad AsE 2 HY W T2 2717 AR 15 77T 7Hs/d o] S7tst7] miiZell, ICC grol RElete
Tk B40] " aairial & 4= 9tk Barcikowski, 1981). ©]°ll, & Aol|A = TSR YA A S o] 8sto] HQl 7ke] TAE

A o, HekpEl WARRES] 28 7EA| Q1A £28 R AT, akEn] o] g2 4eak Al of| A 9] 2t Rl gt HukAQl

Yol gz Aot

vy

%
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Table 3. Descriptive statistics and correlation coefficient

1LV M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 282 083 1

2 299 076  0.63** 1

3 306 075  0.69%* 0.76%* 1

4 291 0.80  0.60%* 0.65%* 0.72%* 1

5 312 084  031%% 026%*% 026%* 0.24%* 1

6 295 091  030%* 023% 024%*% 024*%* 0.76%* 1

7 264 090 031*F 026%% 025%F 027*F 0.54%* 0.57** 1

8 300 088 033% 027*F 028*%* 025%F 0.62** 0.63** 0.60%* 1

9 2.51 093  040%* 023*%* 023**F 021*%* 036** 036** 034** (037** 1

10 257 084 038%  024%* 023%F (022% 032%F (032%* 0.32%* (034** (.68*%* 1

11 225 087  037% 021%% 021*F 020%* 032%% 033%* 033%* 034** 0.75%* 0.69%* 1

12 231 0.87  039%% 025% 024%% 024%F 032% 033%% (035%* 034%* 0.72%*% 0.63*%* 0.73%* 1

13 252 090 045% 033%% 032%F 034%* 034%*F (038** 041%¥* 040%* 0.59%* 0.52%*F (0.54%* 0.52%* 1

14 237 094  044%F 030%* 032%F (032%F 034%* 038** 041%* 039%F 0.62%*¢ 0.54%F 0.58*%* 0.54%*F (.83%* 1

15 232 092  042% 030%* 030** 020%* 032*%* 036** 041%* 039**F 0.58*%* 052%*F 0.56*%* 0.52%* 0.80** 0.84** 1
16 221 099  044% 030%* 031** 031*%* 032%* 037%* 040** 037** 0.60** 0.52%*% 057%* 0.54*¥* 0.76** 0.85%* 0.79%* 1
2LV M SD 17 18 19 20 21

17 3.61 0.63 1

18 378 051 037** 1

19 317 083  021%% 045%* 1

20 278 096  0.15% 028** 027** 1

21 214 099 006 0.16* 036** 023** 1

1~4:MTCA, 5~8:MVPR, 9~12:MCNF, 13~16:MINT, 17:LEMC, 18:PRPO, 19:ALPO, 20:WMAG, 21:WSAG, * P<0.05, ** P<0.01

Table 4. Intraclass correlation coefficient

Variable ICC Variable ICC

Math MTCAI 0.157 MCNF1 0053
Teaching MTCA2 0.146 Conl\f{(ilf?n w MCNF2 0.035
Abﬂcltz‘ MTCA3 0.188 (MCNF) MCNF3 0.054
(MTCA) MTCA4 0.158 MCNF4 0.055
Math MVPRI 0.041 MINTI 0.039

Value MVPR2 0.033 hll\:[eict}lst MINT2 0.045
PiArcs%tEn MVPR3 0.041 (MINT) MINT3 0.035

( ) MVPR4 0.046 MINT4 0.041

cheEd 24
Figure 12] A2 3ol A] AA|SH SHAY4~23f WAL E}%;L}_ F7 A 2 &g o] A= Table 59F 20| TLI, CFI, RMSEA A4

7} 247} 0.969, 0.974, 0.034 2 FS51A) e O™, SRMRE

M40l A 0,052, LA

Z0]|A] 0.0732 7|22 & Y5}l

Table 5. Model fit index
SRMR
4 it T Gl LA I Student LV Teacher LV
Fit index 1,983.349 268 0.969 0.974 0.034 0.052 0.073
Reference value - - >0.95 >0.95 <0.06 <0.08 <0.08
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Table 6014 FFETEG YA RG] FRASE AuRA, SyLgol M Sotant
(MVPR), 23HAFA ZHMCNF), 4:8HE 0| (MINT)ol| 2H2F 8-2]3F A= 9l gake n|H
(MCNF) A] 8- H|(MINT)ell -F-28h 4] F7g mxlth thao 2, AbpEollA s
WS (MTCA)YS 817ER] QA (MVPR) T} 2 8F A ZHMONF), 428F5- R (MINT)Oll 24H2E o]t A Q1 JaFe nl3 o, =5}
7} Q1A (MVPR)Z} 4=3FAFAIZHMCNF) @ A] 42318 0|(MINT)ol §-213F A2 oJ3ke n] 3t WAREZ #QlQ] £almAle] 4qjg
=03 = pAbo] A A] £SHE ([ EMO)T 8H5AF A4 2 A4317](PRPOYE 2-81744] Q1 A|MVPR)ZH 2=8F2H A ZHMCNF), 228
En|(MINT)O] 803 G2 0]2]%] QAR SHS5URLS MZe EAlAksto] AAR 2)235}7|(ALPO)= 425171 Q12 (MVPR)
o §oJ3t HA Jke )z om, AEEn|(MINT)OlE Sojat A kS nxch T3k T3 L8] 1ESEWMAGHS S5
QUAMVPR)ZH 5812 1ZHMONF), 53-8 0] (MINTYO] 212 925 01307] QSkAle, 5 52 1L EWSAGHS 43
ZHMCNF)Z} 2=3F50(MINT)l| ZH2F S-0l3t 2 Jake nxt) sH4-21} WAMLZo| A EAH 0 g Qo3 Ars Ao
2|31 RofokA] 2 A 2= A O 2 HA|S0] Figure 201 AH|AlS}

3, 254458 (MTCA)T 4-8F50(MINT)S] BAOIA 4281712 Q1A (MVPRYZ} 4-8FAHAI ZHMCNF) Q] i E 22 2ol
27}, Table 72 2o] 8P4 MAREIA $8HL4-53(MTCA) — $87H] LA (MVPR) — $3FE0|(MINT) 27} A2 =
95% 422e0l| A AlZ|TL7bo] 02 E3F5}A] kot 428171491 Al (MVPR)S] tH7HE D7} 50519 0 1, 428l w453 (MTCA) — 42813}
AIZHMCNF) = 4=8FE 0] (MINT) 7 20| A &= A2 = 95% 4230l A Mg TE7to] 08 E3s}A] o} s 42t wAlsFol A 45}
ZFAZHMCNF) ] th7 ) & 3H7t 828 et

Table 6. Path coefficient of student level and teacher level

Level Path Unstandardized Coefficient S.E. Standardized Coefficient
MTCA — MVPR 0.476%** 0.019 0.385%**
MTCA — MCNF 0.505%:%* 0.022 0.360%**
Student Level MTCA — MINT 0.228%*** 0.017 0.165%**
MVPR — MINT 0.142%* 0.015 0.127%%*
MCNF — MINT 0.595%* 0.014 0.605%**
MTCA — MVPR 0.244*** 0.046 0.506***
MTCA — MCNF 0.240%** 0.060 0.372%%*
MTCA — MINT 0.131%** 0.042 0.238%*
MVPR — MINT 0.501%** 0.180 0.438%*
MCNF — MINT 0.353%* 0.120 0.412%*
LEMC — MVPR 0.015 0.021 0.060
PRPO — MVPR -0.028 0.030 -0.092
ALPO — MVPR 0.034+ 0.018 0.186+
WMAG — MVPR 0.003 0.013 0.021
Teacher Level WSAG — MVPR 0.004 0.014 0.026
LEMC — MCNF 0.028 0.029 0.085
PRPO — MCNF 0.056 0.040 0.141
ALPO — MCNF 0.006 0.024 0.023
WMAG — MCNF -0.014 0.019 -0.067
WSAG — MCNF 0.037+ 0.019 0.178+
LEMC — MINT -0.003 0.017 -0.009
PRPO — MINT 0.004 0.026 0.013
ALPO — MINT -0.030* 0.015 -0.143*
WMAG — MINT -0.005 0.011 -0.030
WSAG — MINT 0.025* 0.011 0.142*

+P<0.1, * P<0.05, ** P<0.01, *** P<0.001
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| mveri || Mvpnz It PR3 || mveRa |
0839 08 orer

Math
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[ mrcar || mrcaz || mrcas || mrcas |
0736 0,308 0874 OTED
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Figure 2. Path diagram of student level and teacher level
Table 7. Mediating effect of student level and teacher level
Level Path Path Coefficient(CI)
MTCA — MVPR — MINT 0.068(0.053, 0.082)***
Student Level
MTCA — MCNF — MINT 0.301(0.273, 0.328)***
MTCA — MVPR — MINT 0.122(0.028, 0.217)*
MTCA — MCNF — MINT 0.085(0.015, 0.155)*
Teacher Level
ALPO — MVPR — MINT 0.017(-0.004, 0.038)
WSAG — MCNF — MINT 0.013(-0.003, 0.028)

* P<0.05, ** P<0.01, *** P<0.001

E5 AR £ARERY F EUES MBS BANR] AAR 8317](ALPO)R} £5FET(MINT)S] Aol 43
7HAQAMVPR)Q] T ETteL 5 58] TEE(WSAG)T 4850 (MINT)2] ZAIoIA 43R FAIZHMCNF) 2] s & 3hE &
Q13 A, Table 72+ 2] S5UE-S MZ2 BAVIRl 222 Z-8517|(ALPO) — 5317k A A|(MVPR) — 8-S H|(MINT) 73
2o 4 M| 77ko] 08 EFsto] 43517k 1A (MVPR)2] T E I} f-2)51%] fgteh. 18] 1 54 52 TEEEF(WSAG) — 4
SIAFAIZHMONF) — 48150|(MINT) 2 2 A & A=) 77bo] 0& g5t} 43t HAIZHMONF)S] vl &7t -2)8)7] ed7] Ltek
U, U8 M2e BAlRol AA2 28517)(ALPO)t B2 58 TEEE(WSAG)O| 485 0|(MINT)el| 1] x| 7+ &t
BRI 4 Al

JkgL _lo!
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