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ABSTRACT

This study aims to examine the differences in the longitudinal relationship between academic stress, mathematics self-efficacy, and
engagement in mathematics class according to the math achievement level. According to the results, academic stress, math self-
efficacy, and math class engagement were stable over time for the high and low groups. Also, In the high group, math self-efficacy
had a negative longitudinal mediation effect in the influence of academic stress to math class engagement. Whereas, in the low
group math class engagement had a positive longitudinal mediation effect in the influence of academic stress to math self-efficacy.
This means that the academic stress affects differently according to the math achievement level, and mathematics teachers should
reflect these results in their teaching/learning strategies so that students can increase their mathematics self-efficacy along with their
engagement in mathematics classes.
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SAP ol et 2021 HAE FA Ol T2 W 13 ~ 184] 40| RISH= FAI 2 F-5(46.5%)2 2] 2 (12.5%), A (12.2%), 17
(7.7%)2 3O (Statistics korea, 2021), S AFS] 9] AT EL YA Fo] WER7 oA B Z == T Aol 4], sl Aol
of thet T, 1)1 S g F et F 2 o] 7|t = QIgh Htat E9kES Ly|H Shelol tigh =2 AERA A Zbetal 9l Zio] |
2o th(Kim etal., 2012). 0]} -2 StAAE | A= Thes] 71Q19] A=Al = 1] 2] il H] Y, 92, Abah, A% A, st Ag
2 toltA| 58 #5}e} ZHe EA| S oF7|5HH (Moon, 2006; Hwang, 2008), A1} © 2 SHY50] ahjulty} e Al 2 & Waflst=
842 2851 HthKoo & Kim, 2014).

Skl k= ohE o] H| 0] 428} E2K(math anxiety) 5

Kl

&} 5= 48} 23 5 (math phobia) 0|3 8017} A T, 48 S FH =
4817 528 oh g} ool JAIA, Ale] A 2718 $HISH K Hwang & Lew, 2018). £ $-gutete] THesh YA 747 w4
of|A] =gt ab= ASAME I T el Qlo] A A FFE rlx]= AL R QIAE o, S0l A o Rt B, i
217 5-9] o232 1L ATHKim, 2014). T3+ 2|} SHYE9] 4staitol tigh o4 o] £E4-2 A5/ dH =1
7} Ao A = 2ol 4= ek sHE W Py IEl o] BASH TIMSS 2019 Aol W2 ™ Q2|ule} SHY S 4atulaol 4] e
oA B g Ho|1l 9o, o] gt e oA B == 2 XA ZHE Eol= 179 354 5402 e} THKorea
Institute for Curriculum and Evaluation, 2021).

H A7)0 SFAAEHY AL SHAA 27| a5} SR = kH%}% 2910 2 (Lee & Bak, 2019; Kim & Cho, 2014, Kim, 2014),
of2] APAFo)A stPAER| A= A F o A IS 0]x]= Ao 2 LERHO M (Lee & Bak, 2019; Koo & Kim, 2014; Cho,
2013; Jung, 2010), 22 Wetoj| M AJFEQF ] hsate] A47| a5t 2 ﬁ#‘ﬂ"é% of £ Fgg v|x= A 22 B 1|9\ h(Jeon &
Chung, 2015). 12|} St 0] &tjo] thsto] AEAS BH=Th= 2 AA|l= 25|18 gHeddFol dist 528 711 QS-S Lt
£ A0 =2H, 8ol thet AE | A= AFsol ujet s Ao ThE 4= 17| wiiZoll SPAEAE Teo] Y 58S Ashishe 2%
o= B 22 AAskA] gkl & 4 QIthKim et al, 2012). 2 T U-9] AtollA SPAEZ AT} BH5AL0] 57| Fojol] T A
JFFS n]x]E= 7o 2 015 Q) 0 H(Struthers et al., 2000), SH5AF2] FA|Q1A] 1} #%‘%E;‘% S7HAZ B oh e}, AAg AE A
T2} 2 2ko] Ab-gof w437 3—1194 29l0] 5]7] & 5} th(Lee & Lee, 2002; Kim & Ryu, 2003; Rho et al., 2007; Ramaprabou
& Dash, 2018). OWE* YA Eg At st 2] Lo] A5 SHEARe] A oA B 9 A3 ol vl x| F el Qlof theFet A4
JJ% AAlstar glom, 8ty AE A %i% }o] Bhed-s ok 22 71R1A EAol whet 2PH A Q1 7S iRtk ol SE Tk

gl =2 Fofl o] Foj A= a4 SHE ol A F R 3 A2 S50k SIS 5 7] YoM ehaAke] 55 A<
Ao 7F Z4 ol H (Yu, 2015), A= SHAGH E cllSche 244 Qo2 a4l St st siA#Ql Azt
5t 4~ QA TH(Fredricks et al., 2004; Patrick et al., 2007). SHA|RF 7]&2] A3 A FLoj| A &= St A E )| A9} 5H] A F| o}o] 3HA|of| thlod of
2] 2] B0 SRR, ShEAte] 2dolet S A E g Acke] TAof thet Al m S, webA st 22
NI /ol ujet SHAAER AT} thﬂ Bl W A go]of njx]= &3ke] Aol

ol
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O|E= HiZ
& A Ed|A(Academic stress: AS)

2 E | 2(Stress) 2HEIole] ‘sringerc’, “FORZTY o4 ReE|SLO M, 14417]5E) ALE17] A5k THRoss, 2020). Folkmant
Lazarus (1984y 228 F210] 2J3}e] Zfelakelo] REHS FAU 1 8l 2Ysh= Zlolnl, Ajele) shde o5kl s
702 Bl Akt #7nte) 4T WA eka oSl 53, SAAE AL B, AF HE, £ S 22 Ay
ol AHA19] 7|chorel BUAZ Qla) ST B Aol delZ, S Om ISk HAA Bk 2, 2y, 92, 2, BE,
Q7 59 ole] Bt A2 et 5o)g 4 AckKim, 2015). Elé%ﬂﬂ@%@ﬂi%ﬂﬂﬁ%ﬁﬁﬂﬂq%ﬂﬂm
& Lec; 2016), IS glol A B4t M3k 2 St 39k U AEE 27 hx]5he Bl Fo] ShPark & Kim, 2008), Tket
A £ ol S AR A SN A 4&144ﬂﬁ4ﬂ—HMWHAAEﬂ*Eﬂ4#®2“4ﬁq
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4842}17] &57H(Math self-efficacy: MSE)

Bandura (1997)= A7| @572 ‘EA3F 11912 2HAlo] AF2 0 2 sl 4= Qluh= AAR O] S o oijgh woka) 2pA17E 2]

A 4
D5 HEE D A 21 AT A 2 ) S ol] theol e e 7A S8 mAal A Yool
9lo] £ 23 ST sk 4stmate] 27| &S ThaFe .0 2 Q5}o] Sk} Hackettd} Betz (1989 4:3147] & 5700 of

o P 0 AL A SBA02 ST ATk 0] 2l K 43, A4 B ol Aelaisiont 54 5

RS E R o S BECR B RIS, 0 BN YU I B B kS Al
N T T B R o S

%mﬂﬁéedmmﬂf-ﬂﬂ E574g %} 38|} Aol oja) Zilo] Azteh Ao ol oiet w7 ol %ol 4
B 3ol ofg A 0 2 Hojaigict

48kd %o (Math class engagement: MCE)

o] &= (engagement)= T2 Aol AJFH =, THE =} T E0f XX (treatment)?] ATHE Q151 QI3 HIQl o2 AR E= S
7} 2TH(Cha et al,, 2010). £ F0f &= shso], shsEl e, A=Y, 4 EHE S} Zo] of2] Gojz Z85to] AREE AL THPark,
2020). 2% 3ol Y= Fo] A A A Fol Q1A A ztojeb A 7k 29l g TAE o2 AZFs 2 glrt = Holi 3
50 4‘?3%% ol Eol% A4, =8, oA 47“’ AN Zrof YRl E ofm|etar, A A Fol= shgAte] Sy &7
o= 27| 28 shs T ShaEke] ARS 9 2B A 58 7teRic
(Fredncks etal. 2004) EE}EW Afolgt 524 F o] Fo] X]% & 52t Hedsl SEA Hol= Aol A, QIR A, P EA vhE-
A FSAE 52 oJnletH, 2P Al 2 9 Follh IgtebA] 9L, £ H o] olFolut 4] $o] H57HA] 25
Sh= 2102 & 4= 9lth(Song & Park, 2020). 2 Aol M= Aol 9] 7HE S 8t o] Fole H HF et 22 PF
2 ol objz}, £ 9] APHH 0 & o] Fo]7] = B 4341 ZZsh= 7N o= Aot EA 513l
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Lee?} Bak (2019)2] Ao A= SHAAEH A Q] 27|73t} Hskgo| 27| 57 -4
578 mirlste] shdAlF Eo] 27

i
o
.
i)
=
e
i)
X
ﬁ

3 gt gkl = 22 gL nlAch E3 Kim
A asgel 24 3L A LAY FAR A RSRES R 308 ﬂﬂEﬂM4m0ﬂKmﬂaan
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31, Park?h Park (2018)2] A0l A = W3 5 490 Foi7} sy ot M2 S ol StlaEUAS B slglon, P
SpJAERAE ol 202 eRtrh 1% Suuthers 9] 2000)2] Aol A

7} Byeon (2021) Aol A &= Abal-§ Zrod 7} L3} 0]:-11
AEH AT SFEAR] F7]Hofoll T2l FTES WA .M, Ramaprabou®}t Dash (2018)2] Aol A= AGet StYAEAE= A
#HE715 wolt 20102 A83I3Itt E3k Rho 9] (2007)2] Aol 2E 20 et shate] ATl EAIs1E WAl &)
AH 27| &257-S Eola Ad3A Q) st e A Sof| TS 10, Lee®t Lee (2002)2] ATollA& AlgES0] £ ZTho|g}
= ghgrigko] w2 2 A aedt, WA E 7], 121 8 d Ao Erhal sty

- 3golo} BT Park (2020)0] AT E SYE) 27| E5 0] H245 4ol £, Kim 9] (2018)] AT
43 72l 4 sPAge) A7 s 7o) 248 44 U SAIEE S} Sl A = Eokch Lo (2004)0) 5S4

= Fo, o],
2 PO 3 Aol w2l Setaatol A ArlEis Aol e WEel 29 S Aol FelAe) ShaAle B, |
7o) vk ol §2 2 Aol ofEHlolm, 315 el S1FAS Bt

2 AFolA= 5*0‘3&5&]/\ —’Fﬂx}ﬂ ;37\:‘, "51*—’?%*%*0“1—4 A7) Z4tol| w2 QP /gt RIQIE 7he] A4S QlabikA|, 1]
A E AFE Y Figure 1= A|AISHCH

Azt 78‘4 | -2 QFg Aol il /g H A 1F 2fo= ojm g7

g ioh}*ﬁloﬂ sl AT 2k 2pol = ojw gt}
a5t 94 2 o7 & atet SHA A E | A0k 425kR}7] G5 7tol| A 425}
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Figure 1. Research model.
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B Q7 2015KHRE 2017970 ZY | ERg AT Lol 42 (77T FVATGEPS) ©f St 15hdurhel N ot
SPA(63)) SAYEC] AR Hlo]ElS £ Ao AHS ST 7] R T UATGEPS)E 201255 8 71 S5 Qx| 3, e,
(S 0] JYE DI R BOUSE AL 3108 U £t el K A SN oy, o
B A g, g tlgoR ARaAlet sl sy sl s =

IR ol 258 260 U255 & A9l 9 Atk kimet 2019, & B A 84 - 35390 2 Wb 2727
78(50.7%), %151 2,656™8(49.3%) ©|

UJ

[1”

2=

= + 2B A F5H A1} o] 8He A3 9 Asto] WAYshe AER AT 52 THE (Park &
Kim, 2008), SFAAEHAS &Y /ol A &1} sto] Z= 7hQ) YR AEAR Holsto], stAEAof 35t 38T
< AH&SIQIT). 1] i shEAte] 23kA17| &s-tol et sERE *P%%P&’iﬂfﬂ £8k4Qlol| A SH5Ate] 354 ZrojiR ofde}, 4
o o AP o & o]Fof7] o]5}od(Song & Park, 2020), $:8F45 9] AE &, Folk,
A, el H5ol Wit 5T zd 2] k1) ~ uﬂ_or :LE*E]-(S?G)__] 5H B AEA Hr 2 /\]-_9_
SFATE 4xHA(T1)ol A 6X}L=1(T3)77}Xl 7 A1 8 3

F57to] B3} Al T 0.947,0.947, 0952, 18] 11 48k~ 2ol o] B3} A = (872, 0.878, 0.8902 %@6}71] HLEJr‘xkE}. é’@ of
AR B3R Table 12} 2Tk,

Table 1. Question.

Variable Question (5-point Likert Scale)
Stress1. I react sensitively when someone talks about my grades.

Academic stress (AS) Stress2. I am frustrated because my grades did not improve as much as I studied.

Stress3. I feel burdened to have my abilities evaluated by scores.
Efficacyl. (Math) I am confident that I can understand even the difficult content of textbooks.
Efficacy2. (Math) I am confident that I can understand the teacher's class even if it is complex.

Math self-efficacy (MSE) Efficacy3. (Math) I am confident that I will do well on the assignments given to me at school.
Efficacy4. (Math) I am confident that I will do well on the exam.
Efficacy5. (Math) I am confident that I will use what I have learned in class skillfully.
Concentration. (Math) I concentrate on class.

Engagement. (Math) I actively engagement in class.

Math class engagement (MCE) Homework. (Math) I do my assignments on time.
Preview. (Math) I study what I will learn in class in advance.
Review. (Math) I review what I have learned in class.

SZTHANGEPS)Q] 20179 ZFAt|A = Z5ka 351 18}7] w8114 Y82 Aoty 20250 & ZA|sto] 45} 514
oS Yt 2 Ao A = S8t 38hd AJ-(13)Q] 408t A H T 7t +AHEH4E 7|F0 2 Hidzate] dFH 4
S IR, Hatolste] dF 4= sHISS et o2 LESo] EA51ech A The] 11/-2 Table 23} 2t
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Table 2. Composition of high- and low-achievement group.

Group Gender Number of Cases Ratio (%)
High-achievement group Male 1,364 513
(N=2,658, 49.4%) Female 1,294 48.7
Low-achievement group Male 1,363 50.0
(N=2,725, 50.6%) Female 1,362 50.0
Total 5,383

=4, 8 H——E—Eﬂ}\, 7| a5 7t, et dztol o] A7k Zato] mhE QP It T S QIIIAIE dotE 7] §jske] A}
71 8] 2R A X & (Auto regressive cross-lagged model: ARCL)S A4 5to] 75313t A7 | S| Hu A A AR g BAS JaliAl=
AZbof| mHE "724%%_ 4D ARFY, 1YL ApFEAHEd/do] | ofof gt o] 9t T2 U S T R0 o] F
A& Zo] ofle}, S U, BEETYA, LAtEEats Y/ « o= ZF 7Hdo] RS 2yo] At vl E Fof o] FofXitt
(Kim et al., 2009). 2.3 2] A= H| W& Qa4 AT A|4= TLI, CFI, RMSEAE ©]-85} Tt} A3 2|4=2] Z}o|7} TLI, CFI= 0.01,
RMSEA+ 00155 Z35HA] &5 749 28 7+ 5440l dZE = YTkl ETHCheung & Rensvold, 2002; Chen, 2007). 12|32 1327
A A Wi o 2 = b B 2| o= 8 (Full Information Maximum Likehood: FIML)& AR8-5FAth FIML ®H2 2=2|7} 9l =
At=2HE Listwise B Pairwise2} 282 =54 Q1 HIHH 8- o] 8-51= Z Bt} A&5HA| n| A5 FAch Arbuckle et al., 1996).

AR, S AR A, S8R| B2, Ao ole] ZeH Ao ARzl T W8 1) Aol S 2tob] 913
A4S WSS YR T FUD I Al 0 AP Wh| ALY TIEOR B3l B

O

o g FLEsIct A7 E A 2ot wAA| A 2ol T AekS 7hel AHAE 7 2 EWA 7é%(test of the structural model
invariance across the groups)S A A5 2, 7} 7 2o YA A| oS 7l y2zte] A o2 foAdS & ]-0111]—

LA, St E| At =8k oo A 28217 | &57te] T izl &kt St A E | AL 2281217 | S50l A ek d Rt
of o] T miZiaxtE ZF5H7] /sl 1,0003] HYFES FEAEYT (bootstrapping) 1HH-S 53l 95% lﬂ = ’?_}%3}04 <

g o5 Eelsk3ict.
ATEA HES Yl R =223 (Version 4.0.2)2] 54| 7] 4] lavaang AHE-51Ch

Ay Za

7165A 2 4uEY

APATIE] GAHATIPIA ] StAAER A, $3pAb| 252, 182 43k de] SIS /&6 B dwe s 23t
= Table 33 20} A2 A1 To] A9 sl A sl Aok 4827 E5 0] 001014 0.18 HES] HAHS Helon] oy
o 3% stelaEeaot 25kl 001004 0.15 2454 AR Btk 223 42 A ST 2R 4871557

7} p3trole RS BTk E3 S So] Bl gloiM st aE AL A-ate T 7 2 Aolg BolA st

o
[olsuh=) =
OU}, 48RP s 484 ol = ¢l W kol om Zcrol ul3) %7 Letstet
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Table 4. Auto regressive cross-lagged model.

Model Description
Base Model Modell An unconstrained base model
Model2 A model equally constrained to factor loadings for AS of Modell over time
Metric Invariance Model3 A model equally constrained to factor loadings for MSE of Model2 over time
Model4 A model equally constrained to factor loadings for MCE of Model3 over time
Model5 A model equally constrained to auto regressive coefficients for AS of Model4
Auto regressive Invariance Model6 A model equally constrained to auto regressive coefficients for MSE of Model5
Model7 A model equally constrained to auto regressive coefficients for MCE of Model6
Model8 A model equally constrained to cross-lagged coefficients(AS—MSE) for Model7
Model9 A model equally constrained to cross-lagged coefficients(AS—MCE) for Model8
. Modell0 A model equally constrained to cross-lagged coefficients(MSE—AS) for Model9
Cross lagged Invariance . .
Modelll A model equally constrained to cross-lagged coefficientst MSE—MCE) for Model10
Model12 A model equally constrained to cross-lagged coefficients(MCE—AS) for Model11
Model13 A model equally constrained to cross-lagged coefficientst MCE—MSE) for Model12
Model14 A model equally constrained to error covariance between AS and MSE for Model13
Error covariance Invariance Model15 A model equally constrained to error covariance between MSE and MCE for Model 14
Modell6 A model equally constrained to error covariance between AS and MCE for Model15
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Table 5. Invariance test of the ARCL model.

Model : High group/Low group
X TLI CFI RMSEA
Modell 3733.107/4004.844 0.939/0.942 0.948/0.951 0.053/0.054
Model2 3735.210/4013.011 0.939/0.943 0.948/0.951 0.052/0.054
Model3 3743.639/4019.011 0.940/0.944 0.948/0.951 0.052/0.053
Model4 3759.486/4023.005 0.941/0.944 0.948/0.951 0.052/0.053
Model5 3761.994/4024.758 0.941/0.944 0.948/0.951 0.052/0.053
Model6 3762.531/4024.922 0.941/0.945 0.948/0.951 0.052/0.053
Model7 3788.720/4031.740 0.941/0.945 0.948/0.951 0.052/0.053
Model8 3788.955/4031.761 0.941/0.945 0.948/0.951 0.052/0.053
Model9 3789.680/4032.570 0.941/0.945 0.948/0.951 0.052/0.053
Model10 3789.924/4033.017 0.941/0.945 0.948/0.951 0.052/0.053
Modell1l 3792.154/4035.335 0.941/0.945 0.948/0.951 0.052/0.053
Model12 3792.212/4036.003 0.941/0.945 0.948/0.951 0.052/0.053
Modell3 3792.212/4036.383 0.941/0.945 0.948/0.951 0.052/0.053
Model14 3792.799/4038.352 0.941/0.945 0.948/0.951 0.051/0.053
Modell5 3792.874/4038.567 0.942/0.945 0.948/0.951 0.051/0.053
Model16 3796.070/4040.399 0.942/0.946 0.948/0.951 0.051/0.053
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Table 6. Goodness of fit index.

Model e df TLI CFI RMSEA
Configural Invariance Model 7,836.469 948 0.944 0.949 0.052
Metric Invariance Model 7,903.279 956 0.944 0.949 0.052

Table 7. Test of invariance across the group.

Constrained Path v df Ay? Adf TLI CFI RMSEA
Metric Invariance Model (base model) 7,903.279 956 - - 0.944 0.949 0.052
Structural Invariance Model (all-path) 7,991.464 965 88.185%** 9 0.944 0.949 0.052
AS (auto regressive path) 7,939.371 957 36.092%** 1 0.944 0.949 0.052
MSE (auto regressive path) 7.911.408 957 8.129%* 1 0.944 0.949 0.052
MCE (auto regressive path) 7,905.729 957 2.449 1 0.944 0.949 0.052
AS — MSE 7,906.214 957 2935+ 1 0.944 0.949 0.052
MSE — AS 7,904.731 957 1.451 1 0.944 0.949 0.052
AS — MCE 7,909.401 957 6.121* 1 0.944 0.949 0.052
MCE — AS 7,912.813 957 9.534%** 1 0.944 0.949 0.052
MSE — MCE 7,909.025 957 5.745% 1 0.944 0.949 0.052
MCE — MSE 7,903.441 957 0.161 1 0.944 0.949 0.052
Partial Constrained Model 7,907.351 959 4.070 3 0.944 0.949 0.052

* P<0.1,*P<0.05, #P <0.01, *** P<0.001

Table 8. The path coefficient of partial constrained model.

High group Low group
Path Standardized coefficient Standardized coefficient
T1—T2 T2—T3 T1—>T2 T2—T3
AS (auto regressive path) 0.616%** 0.642%** 0.480%** 0.518***
MSE (auto regressive path) 0.501%** 0.501%** 0.423 %% 0.425%%%*
MCE (auto regressive path) 0.396%** 0.410%*** 0.387%** 0.390%**
AS — MSE -0.052%** -0.051%** -0.016 -0.016
MSE — AS -0.003 -0.003 -0.003 -0.003
AS — MCE -0.013 -0.013 0.034* 0.032*
MCE — AS -0.019 -0.020 0.042%** 0.048**
MSE — MCE 0.125%%* 0.125%%* 0.145%*%* 0.139%**
MCE — MSE 0.095%%* 0.098*** 0.102%** 0.108***

*P <0.05, **P<0.01, *** P<0.001
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Figure 2. Path diagram of Partial Constrained Model.

High group/Low group
0.410***/0.390***

Math class
(Time3)

Journal of the Korean Society of Mathematical Education Series A 368



ST HelM [ SRAAERA, S35, A0 2t BEAT K|S DANATES HEsiol

T et 24

SAAEH A} 5t Folo A #8217 8579 & H7H3J$% &ol5t7] Y8l R EAE M (bootstrap) S A AIGH A
3}, Table 93 Zro] F9 o] 9 SHAAE-A(F 1) — 451 }71 SH(F2) = AT (F3) HRolA A=T7ke] J ¢
(-0.0101, -0.0030)7} Al 2] &= 959 4>ZFoj|A] 02 EZH5}A] Lo} UH7H9LJJr7} Fofet Bk, st e A=l At7ke] M ej7t 02 ot

of TN} frof3lA] elgte

she, sl A EE A0k 47| 5ol 48kl dolo] FTH i TS Belgh AT Table 97} 2o0] Bh9j 7 gke] 7.9 3}
YAERAF]) - $84EelF2) > 487 B EES) ARZoNA A2 771 19100002, 0.0092)7H A= 95% S04
0 TF51A] oot 77 -gol3 v, APel ek Azl zbel Wel7t 02 Eatstol wi it -golakA] kgt

uE

Table 9. Mediating effect of high- and low- group.

Standardized coefficient, (CI)

Path :
High group Low group
AS (T1) — MSE (T2) — MCE (T3) -0.0064, (-0.0101,-0.0030)*** -0.0022, (-0.0081,0.0024)
AS (T1) — MCE (T2) — MSE (T3) -0.0014, (-0.0050,0.0019) 0.0035, (0.0002,0.0092)*

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