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Investigating the impact of teacher support on the factors and related processes
of mathematical problem-solving
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The purpose of the study was to develop a questionnaire scale that could
measure mathematics teachers”™ support and elucidate the impact of mathematics teacher support on the
factors and related processes of mathematical problem-solving. The following two results were
obtained from a web-based survey of high school students. First, 1 developed a mathematics teacher
support scale comprising 30 items from five subscales with a certain degree of validity: *
motivational support®, “thinking support®, “collaborative learning support®, "classroom climate
support™ and "use of ICT". Second, among the mathematics teachers™ support, the results suggest that
motivational support and thinking support encourage students® positive engagement, positive affect
and cognitive participation in mathematics learning, which leads to their ability to solve
mathematical problems and, in turn, to the improvement and enhancement of their mathematics academic
performance.



B X C—19, F—19—1 (&m®)

1. HRFARZNOER

B OBEE0MERA W THE L WO BEEICRIET 5 TP 13 AL O 2470 6 3FF
HifioEETH D, Fihdx, Society5.0 &\ FRFHOFIZ AT T, AREICE AR E Rk
PRTZEOEIEMENLY —EEE-o TS (FlxIE, CEHESE, 2018),

T, R EARR 2 AT 2 IR )y, Mayer (1998) <° Batchelor et al. (2019) 13,
PRI AR ORI & U T O R T E O A 72T TIEA+5TH Y, FEHEH)
BT EORBRICERZY THMLENEZERM L, £ 95 LR T, EZFOMIEITED, RO 2
BB S ->2H 5 Bz, TEK, 2020),

o FEEIESITIIFE O MAE BN LT, BUARERRICEEE 525 L
o LI, FEHAROEGZEN LT BESCHEMRIZT 2 B0, P ~DOARE
DFE O A, Z LU TIPSR RS 5 Z b

AR R E AR O ER PRI 7 1 & A AR U 72981, BernO R R s\ TE
MEYRTHREERERET D00, BARNOFEMARZEOH Y FEFR LRV, d2iZ, =
AUE TOMZE T ST BUF IR O ZERRCBE 7 1 & R 2k LT, ED XL 9 o807 2im
DIXBNEEBE 52500 FHOENNITLIMNERD D,

BT D S BB R EARE O HEK] & B T 1 A H 2 DB OWT, HEEEOMDR
0 ENETIHE S S WFZEIE RS 72 5720, BICK TIESEREFE (e.g., Yildirim, 2012) 238072
BFREHBELHZIBWUITONTWD, LML, ZHbDIFFETIE, ZiToOEDORSRNALE
BANHDNET TABEKDOEL L —FIZOREREZLTTRY, HEEBICBIT D%
A O SARZFEAMCHIE 2 N TWRWBRIZH D, S HIT, FENOSROERAITIT UL 5 S
NTHY (e.g., Federici & Skaalvik, 2014), WCKOAFETHEH IV TW D REN HARIZEBWT
WA ATREZR L ONTELTIE R, £, HOIKEIZHOWTIE, HOREFH (e.g., Deci &
Ryan, 1987) X°Y —3 v /L3R — bk (e.g., Wentzel, 2016) D CARIZIBW T HAFZEA T T
D0, ZIHOMEE, FREOER ClIe < FESRITH T 2HANORITER LY TTWHT-
D, BUFBENRA OXBR A RET L T,

2. IROBEW

ARFIEDO HIL, LT 28 THD,
® HUPHMOIRARE TE HEMBAE (BLT, BMFHEMOXIERE) BT HZ L
®  HUPHEM O SR NBIF R O EK L B T m -t R 2 DA RGET S Z &

3. ARDAE

(1) BEHEOZIEREEBREERICAEIT-FiRAE

BN O 3R R ST B R ERIERRIC T 72 TR & LT, IRD 2 DOFREMIE % 50 L 7-.
BT, HEBICEFEE BT > TV D BRI 72 R A IR T 572012, @K 1~3 44 150
HERGE L WEB &2 £ L7, 8 12, BRHEERTOZ 2% L C\5 PISA 72 5 TNT
TIMSS FAEDT — % & “ R L, BEFFOWFTE T S I T 2 U O 32 R E O s & %
YHEZRG LT, 2 OBEFOREIZOWTIE, AFZENRBRZE &2 B L T 2 EF 20T o S R E
DOEEEERETT 5 T, LKL TEHAT2 O TH- T,

(2) 2EDEREZEZRRE LI-AHE

BB O RN E OBHFE, 72 b ONZECF 20 O SR B3 U R AR R O 22K & B~ o &

NG 2 DB ERBIT 572012, EEOER 1~3 455145 L L= WEB & %2 £ L=,

FEEHIZ, LTo@Y Thotz,

o Ei MR, FEOFTEY, WHOFE

® HUFHIMOIBERERSE (Tt z b &IT/ERk L7z 63 HH)

®  BUREEN O IR R EDONMEL - RAIEMEERE (8 THH : OECD, 2014), #F#bfio
BEHFERE 5HHE IEK, 2024), BEMEERE (THE : =0 - 5, 2021)

® BUPHIRREM O BRI BT 588 B AL RE (8 HE : Shimizu, 2022), FE =5
— A MREE (16 TH H Reeve & Tseng, 2011)

®  EUFMIRIREMTC BT D B BRI BT B K MEO I R EE (3 TE H < ¢ - 1UEE, 2013)

4. HAEKRE

(1) BELEOXIEREDRH

BFHER O LB RIEIRE 43 THEIZOWT, #ERMRTFO (LA 47 2 v hliR)
EAT7Ro72L 24, 5INTfE 30 THA I CHAMMENSGON (K1), F1NTFIE, e,
Bt & B AECR RN 2 /O TR LT a0 Tedeid, BEAE & B L 7= 30
OREZH LT ND 17 &, A0 ST 2@ L 9 LT 2HENEVAMREEZ R L2720,
MBS 8] Lfd Lz, B2 AT1E, Te4E, AXREHOBE HE2HL2 TN R
AL, WAWAREERHAMBEE L TIND] L, AREROFFNIEZEZFHD LS &



R 1 BCEFRELN O SR RE OPRSRAGIN -4 DR

i i I I I\ \ h2
I B
SR, BUR L B EAESCRER A O ] ]
T LT 0.876 |-0.059 0.058 -0.033 0.052 0.816
e ey N - ok 8 H
5‘5%‘3%2%i‘ﬂ%@w‘ﬁ%@ﬁ@%m 0.820 |-0.004 0.115 -0.052 0.009 0.777
e L s R, R
?%f%i{%k%@%’d AMBAUEH 0.795 | 0.018 0.075 -0.116 0.035 0.682
S, BEFENH AR TED L YIRS ]
i T < L 0.781 [ -0.034 0.043 0.085 0.027 0.731

BT, BOEN BORERS b ER % DI _

e 0.627 | 0.221 -0.073 0.050 0.045 0.586

FAEL, BFEOHAIEHZTIND 0.578 | 0.179 -0.032 0.225 0.009 0.661

iﬁig’ BEEDIARCRBIC BRI EHAT | ka1 | 0204 -0.124 0.199 0.051 0.543

e X, FAT-BRE LD L) iEE AR

T3

T, FoXHcimEED D EVnnnT

AL ALTL LA

I BAExE

B, ARREROEE FE LTINS -0.078] 0.883 | 0.020 -0.049 -0.013 0.681

iﬁ%g%b%“%mﬁﬁﬁ%éFﬁ%é’ﬂjL 0.116 | 0.845 | 0.047 -0.110 -0.033 0.726

i%‘i’ WANSIREOHE T EBATS (004 | 0.789 | 0,016 0.009 -0.011 0.650

SR, ARREROIEHAHII LTINS -0.027 | 0.732 | -0.032 0.081 0.089 0.645
e NG 7 . N

5‘5%?%’2@“ <ot o 2R ) 037 0697 |-0.021 0.136 0.124 0.679
77 I\ <3 > bt -

%%ggﬁﬁ%gﬂt%f%zéiﬂ‘b -0.051 | 0.558 | 0.162 0.071 0.084 0.505

JeAElE, HEEEE R L TD 0.156 | 0.516 | 0.018 0.166 0.055 0.580
ARl L

?%ghgﬂ%%@ﬂ‘mﬁf“f YEH 163 | 0.494 | 0.085 0217 0.004 0.627

AN, FTLOWNBZMIRT D & X, FiOW

KEDOORPDEHHALTIND

I BEEEZE

B, SA—TTELAIEMAEL NS 0.072 -0.006 [ 0.887 | -0.018 -0.016 0.844

B, S A—7CRIE AR B A<D 0.040 -0.036 | 0.839 | 0.062 0.005 0.778

0.524 | -0.007 0.157 0.226 0.086 0.691

0.445 | 0.064 0.036 0.358 0.063 0.635

0.209 | 0.464 | 0.026 0.170 0.074 0.595

BN, SA—TTEZLEMELND 0.000 0.187 | 0.645 |-0.115 0.154 0.639

JeElR, AR L THEHZAEORMAEI NS 0.002 0.066 | 0.621 | 0.218 0.077 0.681

IV RERLZE

A, B BICEO o TIREL TSNS 0.046 0.142 0.172 | 0.603 | 0.062 0.718

%E@i’ MIBORBCLS TEREL T 000 0100 0.167 | 0.557 | 0.059 0.712
)?FF‘H \ > z = N

fﬁ\%’i’ ERILSPT WL ICHEELIILT 015 0096 0.267 | 0.463 | 0.112 0.553

fﬁ\%ghﬁ%fbﬁ%m\:M%Okb)ﬁ’ﬁ 0.189 0.083 0.073 | 0.457 | 0.142 0.575

TN, TS L TR E ZHEHA (100 0200 0.063 | 0.438 | 0.114 0.621

<<ns

V ICT o#EH

S/, ICT 58 - Hob Ao C, HLUVA _ _

AT 0.093 -0.086 0.026 -0.050| 0.886 |0.798

JREH, ICT s - M &fioT, BADK 007 0108 0.031 -0.082| 0.804 |0.718

a2 <ihs

S, MEMEEZ Y o MO ICT Mas - 2 .

et el 0.074 0.017 -0.029 0.144 | 0.768 |0.623

THHEANEMWAMEZ R LW, TREBESEER) bad Lz, % 3R, DeLix, 71v—7
TRELE IR EZ< NG 7oL, B¥EZRIHANGWARMBEL R LIZD, THEFEX



Bl s Llm, FANFIE, AR, AAbiIlHEV o TIREL TSNS X M4, &

BILRLT WL ICHELZ KB L TWA | L, RERLZEMHFICLE D ET3HARS WA=

onLiclew, BRI s Uiz, &F5 R1IE, e, ICT s - #bhz=4i-> T,

FHLOVAREZHZ TND 28, ICT ZHW - XIEBICET 2THENS VAR EEZ /R L7220,
MCT OIEH 1 s Lz,

(BT b ) 9B, NEEIE) 9HE, WEhE g 4HA, RERLE 5H
H, TICT O] 3HEHOIMIEEZMEFTT 572012, off¥k, CR, AVE, K- HERE%Z kD7
LA WTNOREESL o7l E s Lz, AR T — SR O N AT, RIS,
TR LA 5 2 L SR ST, 72, AMIEBOMEREZEL L 24, WTh
H RN SR EWVIEOMBIBMR TR B, —EREE O EERH - Y LR S vz,

PLEMNS, AL, —EREOZYMEEZGT 5 TS 388 ) TS SR | T8 3 E |
MM+ 42) TICT OiEM] © 5 FALREE 30 HHHE D 72 D EUFH O 48 REZBR% 15
L TE,

(2) BEHENOXBENHZHNMBERROERNLBETOLRICEZ HHE

BOF T O B D ECF RO R AR O BR & B Y v A2 H 2 2B ERTFT H-0lg, /8
AfENTZ AT o7 (R2), BT NAOEAEEEL, CFI=0.980, TLI=0.898, RMSEA=0.101,
SRMR =0.066 & BHF/METH o7z, AOWICEVEONIZTE-2MAEZEBIT S &, RO 3 M
LB,

BT, BRI SIT HEAZ T TWA L HRE L TV AARIT Y, B MR AME
<, MOBEFEFEE KL TRIEIB L ORRAMINC 2 S v b5 2 L T, BFEOFEKENRSG L
U TWAHIANCH D Z DR ENTZ, Ko T, it b B ATRSCR A HM 2 /O TR 4
HZERBFOMAIEBH A TINDRE, BFHAMN DB ST XENM T, Z LI2Ly,
AREDOBFFHM AL HIMEI L, $F 8 ~O HEM2EE LA e MMEsnb Z & T, &
FHIRTREARR N TE 5 K 9 IR D TREME S RIR S T,

B, BFH D EEXEEZIT NS EHR L TV AAERITY, Hers8 o LTrE)
M, BB, BAMICa Iy 752 & T, HFOFEKERFHNEE L TWAHHAICHSH Z &
PRENTZ, LoT, ARXRCTEHOEEX FAHZ TND I ERVWANWALRRE FOH HMEE
HL TSNS L, Bt b BESHENMTOND Z L2k, AEOEFEFZE ~ OS2
B0 $LA & BRI RIS, SRS nNME s D 2 & T, BFENRERRATE D X910k D
AIREMEDSRIR S 7o, )7, BPEE N OB IR A Z T T D E R L TWAAEEITE,
FHBARZ I EVMERNZH D Z LD, BURER D OIS X B AR L5 E, BEXET
BoriHh N Z = BE T D RN R S -, DL EOHM R ZEA S &, BerBn S w72
TIH < BSOS T XEBITORITIUL, BFEARRLE VD, B8 7 b ONSE ORI IR S
REBEEZFER LINRRNWZ LICEETALERSH A 9,

BN, BRI DR ER T A Z T TWD EHR L TWAERIFY, BErE o LT
TEIIC 2R v PLCWABIANCH D Z LDV RENTZ, Ko T, BRI LT W& 9 IC#=E %2 KA
TEHLLERRMETONLRNVWI ERNH TN EBHWTI DR Y, RERALEZRLTDH LI 2
XHlAETDHZ LI, EEORKFFE OB B A DME S D ATREMEINRIB ST,

(3) SHROEE

AWFFEOEHEDORLEL LT, RO 2 IV AT TETH S,

B, EEORMEICE Y, R OB OEE L EEN B DO ERFT 52 L Th D,
HEHEOE LR UITBWT, BFREEI O EE T AEEOR BTSSRI L W B 5 = &R
IRENTEY, AMFELHFE LIEREICBWTHRBEOM AN EOND AN S D, Ve F
—ORF SIS L WS, ARFES TIZE Y TH 2L b TERWVWEMEIC LY, BFEAD
FEEOERHEEN RS, L0 by, ZHODBMER THH 724 OISR O SN
AE LSO GIE, TAEM] OBSNL, ZORIENRDLNL D,

U, BRBEOTEOERLE LT, FOL ) RTEAEAIITo TWADONER L,
ZOBEERFTT 5 Z & Th D, RBFIETIL, FFEEN O DM 2 HME R BRI
R OBER L B 7 0 A E 52 D00 ERFT LTS, L, EBROKZLENL, =
NHDOTREEELSNIToTVALZ ELEEINLTEA I,

SE5| A3

Batchelor, S., Torbeyns, J., & Verschaffel, L. (2019). Affect and mathematics in young
children: an introduction. Educational Studies in Mathematics, 100(3), 201-209.

Deci, E. L., & Ryan, R. M. (1987). The support of autonomy and the control of behavior.
Journal of Personality and Social Psychology, 53(6), 1024—1037.

Federici, R. A., & Skaalvik, E. M. (2014). Students’ perception of instrumental support and
effort in mathematics: The mediating role of subjective task values. Social Psychology of
Education: An International Journal, 17(3), 527—540.

Mayer, R. E. (1998). Cognitive, metacognitive, and motivational aspects of problem solving.



Instructional Science, 26(1-2), 49-63.

=T, SRS (2021). ZEOBEFRE A E B3N A O BRI E BT & B
T 20— BEMSHEEZ BN R L L T—. #E DI, 69, 26-36.

SCERM . (2018). P B EEZEEE (AL 30 ) il BUvim FRAER.

OECD. (2014). Results: ready to learn: Students’ engagement, drive and self-beliefs (Volume
). Paris, France:OECD Publishing.

Reeve, J., & Tseng, C.-M. (2011). Agency as a fourth aspect of students’ engagement during
learning activities. Contemporary Educational Psychology, 36(4), 257—-267.

TSR, (2020). BEECRICBIT D7 MO L EREE, /A=Y A L FoME, A
REE TFim i, 43(4), 351-362.

KRB, (2024). FECE /) OHELR & £ OBEY 0 ZO/ME—TIMSS2019 (2815 2 HA
DINF 4D 2 WHT A8 L C—. ELEE AU, 14, 79-94.

Shimizu, Y. (2022). Learning engagement as a moderator between self-efficacy, math anxiety,
problem-solving strategy, and vector problem-solving performance. Psych, 4(4), 816-832.

AHE 2, BT R, (2013). BRI HKYE & DRI K 2 M H O OB — 72K
EORWERICHTET 2 AICERE S TT— =Y+ U 7 15, 21(3), 291-302.

Wentzel, K. R. (2016). Teacher-student relationships. In Handbook of motivation at school
(pp. 211-230). Routledge.

Yildirim, S. (2012). Teacher support, motivation, learning strategy use, and achievement: A
multilevel mediation model. Journal of Experimental Education, 80(2), 150—-172.

&2 AT ORGSR
nEJmAE S e W NS B RN A2
SR B SEB B B SEB B
ST 0.085 0.111  0.0564 -0.570"* 0.116 -0.319
S -0.079 0.115 -0.045  0.262* 0.127 0.129
WE7E <8  0.116 0.085 0.083 -0.009 0.094 -0.006
¥R TE -0.233 0.121 -0.145 0.154 0.125 0.084
ICT ®i&/H  0.094 0.074 0.067 0.086 0.083 0.054
R2 0.014 0.044
BB 1TEhHY AR ERESIT0]
U= A T A T A b
IRVA Y B SEB B B SEB B B SEB B
ST -0.025  0.127 -0.015 0.524** 0.138 0.263 0.572* 0.127 0.312
BELE 0.6917 0.108 0.354 0.543** 0.122 0.241 0.330" 0.112 0.159
WS 5 -0.034  0.082 -0.022 -0.072 0.108 -0.040 0.036 0.097 0.022
R 0417 0.123 0.235  0.247 0.138 0.121  0.114 0.124 0.060
ICT ®iEH  -0.07  0.07 -0.046 -0.096 0.082 -0.054 0.033 0.078 0.020
HersE R % 0.071  0.057 0.064 -0.103 0.065 -0.081 0.026 0.06 0.022
BUFAHmAZ  0.066  0.051 0.068  -0.083 0.054 -0.074 -0.086 0.051 -0.084
R2 0.262 0.280 0.277
PEIREK PR DK Y ERSE N DK UE SPREN D 3K HE
MR B SEB B B SEB B B SEB B
Bt 8l R % 0.086  0.058  0.074 0.032 0.054 0.028 -0.126* 0.057 -0.106
oA~z 0.006 0.049 0.006 -0.121* 0.048 -0.121 -0.174" 0.051 -0.168
‘T_@ﬁiﬁ// f 0.065 0.061 0.061 0.029 0.059 0.027 0.012 0.0564 0.011
SR N N
'“ﬂ?ﬁﬁ;j f 0.106 0.072 0.116 0.255"* 0.068 0.282  0.271** 0.062 0.290
fﬁfﬁf// f 0.210* 0.071 0.211  0.145* 0.070 0.148 0.180* 0.065 0.177
R2 0.262 0.280 0.277
1 p<.001, ™ p<.01,* p<.05



14

TIMSS2019

2024

79-94

DOl




