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Dependent variable:

EE HE
5% 4% 9% 65 8%
(sY) [v] 3) (@) (5)
TIo/T477—=v7 (AH 0.014*** 0.002 0.009***
'(0.003) '(0.003) '(0.002)
FSFavaFrNF—=vs (BB 0.008 -0.021*** -0.001
'(0.008) '(0.006) '(0.004)
TIT477—=v7 (A 0.010*** 0.009***
'(0.003) '(0.002)
FIFavarNI—Zv T (AR 0.035%** 0.024**+
'(0.007) '(0.005)
FEARE 0.017* 0.043*** 0.035%** 0.025%* 0.068***
'(0.007) *(0.006) *(0.006) '(0.007) '(0.005)
WEESR 0.007*** 0.014*** 0.021%** 0.011*** 0.025%**
'(0.003) '(0.002) '(0.002) '(0.002) '(0.002)
FHI- Yes Yes Yes Yes Yes
Observations 73,946 78,500 83,214 79,198 82,758
R2 0.205 0.323 0.291 0.056 0.116
2 = e .oy
£ 2 MRS (EEHRET V. SHEEE : £)
= =
i THREHRER “HEE GEEROSE) ). HBER Mp<0.l, *: p<0.05,

***: p<0.01] THREL.
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Dependent variable:

nzaviro-— nzavirno-—

ghente BEMHRE BEMHE
v )17
é:3 54 9% 84 64F
(1) (2 ©)) @ (5)
TOF475—=vy (BB 0.042"" 0.056"" 0.021""
(0.003) (0.003) (0.002)
FSF4vaFNSI—=vs (A
= 0.022 0.048 0.018
(0.005) (0.006) (0.003)
TOF4T53—=vy (BH) 0.033™" 0.062""
(0.002) (0.002)
FSF4vaFrNT—=vy (BE) 0.022™" 0.033"™
(0.005) (0.005)
PEHE 0.384"" 0.195 0.353"" 0.237" 0.400""
(0.006) (0.006) (0.005) (0.005) (0.005)
EEARERY 0.005" 0.003 0.019"" -0.003 0.009™"
(0.002) (0.002) (0.002) (0.002) (0.002)
FLI— Yes Yes Yes Yes Yes
Observations 75,506 71,682 81,982 81,640 77,376
R 0.148 0.063 0.189 0.1 0.291

* 3 BRI (BEBHRET V. BHAKE : IEERMRES)
fEGTREHEER “AEE (EEROIH) HEBREIMp<0.1, **: p<0.05, ***: p<0.01]
TREC,
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1.3 TRT 7T 477 —=v 7 RRE - £EOFNPLIERMEETIICED XD
B R B ZDDICONWTERLEL, TIT 4T T7—=V 7 DRELTHED
AR TT P A AIRIR AR (X T o AEE O RRAIGE S < FEFRHIBE I T A I 5 2
529 %, iz 1. Hanushek and Rivkin (2012) (3% B D& I3 3 5L % A
=4 LT, HEDHEIZTFHDOFIIC 10%RDEEE ) 2 F5> T L 3l L
Twd, ZORICOWTEHHEEDOARMREEFETD WL DHRELGE TS, —
JiT. ED XD BBERERMEEP IR Z RO D2 IO T Z D BRI 7 /758
X, REZCHE N RBIIFEL T3, AR ZHELE LT3 08T
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R CIE PR R AR 2, YD X 5 ICIRE - AfED SR IERABES
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ARETIE, ZORYIOEY fA L LT, PREMMKZ T LHHBIBIR 23 7E L
> 3EHEME T3 L2 HEL T3,

FeA TR, o OBEMED? S FERRTZAET 2 D IIEFICHEL
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DN 8 THD, TORIIFEKLD S b hkh) OFSERICH LT, [T
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1.4.2. SEERE L 2T D%

PLEICEE D WT, PRI ED X 5 R End 2 2 BEMREET
) (Fixed Effect Model'®) 1T X 2 BIFHIC X » Ttz L 7=,

HEERE R IR 8(BE vk 9(EEE). & 10 GERRAIEET) oL Y TH %,
FRHBRE - EREICE o CTHFERRL LTRETH 208 02 RTLEH [+
BHRAE 3, R 5%DKETHRETH Y, BICIEDFREE L RoTWw5b, TDZ
ElE. BT E o TX D EHICHE L ZRETH 2FHEILX,. Thabb R
KVFEHICERTIENTEZ L0, EHICHLTORVEELZIITL S % &
fEc% 2,

ZThcik, B [FEEA] LR EDX ) RRETHA I D, 2 DfHIT
[AERELERCE 2] KO [BOTHAPRER O N7 70 ] ITxfd 3
HHTH o7z, FRTINDLDERZHET 2 e cEniF, WE - EfEo
NPIERARENICRN L CRWHEEEZE 295 0wHZLThb, EDLH%h
BICZNLDHEIFHEIND 2 TH 525, B2, FRAEe L oHE~D
SHLAR R ENTWE I L IFEETH L7755, TabbFERICE Z 280 b
FINE EFICHRL T 2R, EROHHOWEICERY 55, 20X
I BEBIEE DAY AV P REIEET WL T EENE R IR
T 51,

143 £&®
AT, PRI R - £ 0¥ N PIRAEN I LD X 5 1
WERIETDEOOTHE LT, ZOMR, FROFNALL ¥ 2RI PRI
BT B ANEEOHIEN B E ST T b ot (Wb, X
£ B ) RO FAECHTR S 3 I, S Y O BRA R OIS 3).
DUEORRE, ERIC 2 A Y~y b ORI RS BRI TS B, T
BRI & o TRGEBESARAT 5 2 Lk, Uk VAITHS A, FHOBENO

WRANT =R %W BRI, BT R WAKRFEIC X - TEM L o WEIK
DEEZ ALY B 720 I 2 0 5 ik

D ZoBRTOER~AY AV PIETOHEEBDAWDESJICL > T, I TIZ
HEICHKA LN T WD, T2 TOHEMmIT~AY AV MCE S EF 2R &
YD DTV, YAV AV MRS 2 NEHETH SRR
RELTW3,
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wmetET 5, FREFEIIS®RE b FHoENERICE W TEELMWTH
DRET 27259,

Dependent variable:

HE

64F THE 8%F 95
SRR 0.008™ 0.006™ 0.015™" 0.009™"
(0.003) (0.003) (0.002) (0.003)
B FTRE 0.039" 0.045"" 0.077"" 0.058""
(0.006) (0.006) (0.005) (0.005)
IR 0.0117" 0.0117" 0.025"" 0.028""
(0.002) (0.002) (0.002) (0.002)

FLI— Yes Yes Yes Yes
Observations 76,818 76,684 79,662 81,870
R? 0.055 0.114 0.119 0.228

* 8 MHEsHT (BEERET V. BHEALTE : BEE)
HIXREHEER *“6RE EROHE) . AEEIX[*:p<0.1, **: p<0.05, ***: p<0.01 ]
THRECo
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Dependent variable:

EEFE

64 74 84 9%
2BRE 0.019"" 0.005" 0.005" 0.007"
'(0.003) '(0.003) '(0.002) '(0.003)
FB 0.038"" 0.040™" 0.053"" 0.038""
'(0.006) '(0.006) '(0.005) '(0.006)
B 0.008"" 0.013"™" 0.008"" 0.022""
'(0.002) '(0.002) '(0.002) '(0.002)

FHI— Yes Yes Yes Yes
Observations 76,806 76,682 79,648 81,858
R? 0.211 0.323 0.228 0.292

#£ 9 ERST (EEMRET V. HEALE : EFE
EIMREHEER *ARE HEER0S8) . EREIX:p<0.1, **: p<0.05, ***: p<0.01]

THKito

Dependent variable:

) 7avk
EhinE B 2Rk
a—J

74 84 64 9%
PR 0.006 "~ 0.010 ™ -0.001 0.006 "~
(0.003) (0.002) (0.002) (0.003)
ST 0.409 0.259 0.445 ™ 0.365 "
(0.006) (0.005) (0.005) (0.005)
R 0.005 -0.001 0.009 ™ 0.019 ™
(0.002) (0.002) (0.002) (0.002)

EXI— Yes Yes Yes Yes
Observations 73,946 79,132 75,550 80,918
R? 0.142 0.093 0.275 0.184

£ 10 [ERSH (BESFRE TV, HHBALE : FERMEN)

EIMREHEER *ARE HEER0S8) . EREIX:p<0.1, **: p<0.05, ***: p<0.01]

THKito

43



15 BEDIEER I YD X ) ICEEL 5 2 20100 T

151 FHMHEHFEICO T

AfpEETRc e, BHE - AE~0HMSYR~0EMZ@E L T 1to
N R IERARE IS AT 2T o T &, — /T, 2020 [FD X5 K
FERTHOBEN ZHIET O] LI R bE T, Vo2 HLEEBICHL
EVIDORHARLRRETH L, LrL, BEICNL CZORECEE LR Y
DEMZITHY T Lld, HROB\ERFIFAETIITE TR,

ZD k) e, BERFHT CRHINNICEBREZFEM ST 2 2 L AT
oo 22T, BEDOREOEELEEZHN L LT, HE O ANEHELHE 23
BED XS RiEEEZ{Tho Cwdhkmink, TULOLDT — X IIHEDEY
ROHEYEE EDOFRP» O, HERANFAE L REVRETH 5, AETIE
COHERE»D, LX) RIFERTHIGEEEZ G AT a0 %o T, ¥
R IFEICOWTHIR 2S5 2 L 2 B3, BN EMEE <M OGCRHiE
ICDWTlE, £ 12 1CREHE L 72,

152, FX VT A4—=F VI IT 4V aFNT 4 —=F VT

FHT#HEHERE. BEOEEDTEICOVWTHEZITRoTWwaflE L
TlX. Bietenbeck (2014)D b D% FiF 3 Z L T% %, FEC Bietenbeck (2014)
TR G E7E 25 FC. 3 RMEISE7E 2 BN B0 & B
7B ICBR Lz T 9. 2T S G Zdzdk & ix. SHN &
KEZITI L RROWER 2 L OHEROImE IR ERRZ T TS Z L 2T,
HRPZGEERE L X, 729 R F— LI T TEEA2 I TIRELRITS 2 &%,
W - EEA S ICEHZ S 5 X0 aREZITWHEROEM © FERN 27 EH %
TE2ZLERET, COLI AR EREGHEELH L7255, AFETH
13 TEimL7zL91c, LD L5 RIBEBR VWA ZH Z 5B, FikoisE%x H
& L7-8u%ik L MEBoEf 2 BN e L-8Ecy T CGEime 35 2 &I,
RIS EROBORmEO LTd XK RN b0 TH 2,

Bietenbeck (2014)1Z$5E 51k IcB4 2 EEH % FEdokEic X4 ghl L
=%, BRI —2—2% LR X9 IC T, KNI IZEE 0 BURIEICD W
TORBEAER L 7=, BB, C ORI KHEE eI BERE & RN E R
DENEFNICENIZEEZZEVTHEELTWEI2ZR LTS, ZL T, %

44



D% LI L 72458, I A BBEZEH L TV 2 BERS W E w I R %
fFTwz, s, 2o EclRE - Aokl L oMBEEFN. BN
ERE, BRI n-MEZECENZED 200, mENEE 25D 5
bIFcldrnwc e Z2HXA L, . BIRWIEEEL (72774 77 —=v7) X
NGB EEZHAL TV, 2F 0, FHTAFRFHIIL TV 3
BEBRD., wmHEEZE N OEGELZFHIT 2 b DIcko Tkt BN
WIREL (T2 T4 77 —=v7) B3FNTAMCAIEEL TS LWk
FMIC b Lk RT3,

LALEDETE 2 2 1 LoD, FHIIICE T 2 BB OIS k0 FRAE
BIEHZLicoWwT, ZOoHEVEEZ 9 I1T/R L7z, £ DFERIC Bietenbeck (2014)
blolooic, JHFRED S biv/Miz 0 ICRKEZ 1 &7 d X5
ol 22 FE R LT, AR B oS IcET 24 v Ty
7 ZARE T 5720, £ 13 BT ZEHILILETE R >TWn 5,

MEH»HE 2 2HEEL LT, FHTOHEPIMN  BIZ L % BB E
ICHARTREBNICERHALTWwWIETH S, Thabb, BRNBEEE DT
Bietenbeck (2014) TOMEICH~NKE L, —J7 TIMMBEREICT D W TIIHK
LT/hEw, 2ot bl zIRic, —2 i amt S22 ThHAH
51

72 L. ERofRELTLL, FHTCTEX Y T4 —F VvV ICENT
B2BHRTETCVWE I E2BETHLITIIARV, ELTRLI 301, fFEE
AR R B & BRI e B R IR L 72, &b O ICHf A L o BB E
HEENCT WL ThHE, 2D, FHTOREB % {GHNABIREY T 5
B LR AREREZ T 2 HB I T RIC, BEDTHAS L nwH Tt
I TLDERL v,

D [EDXIBREENRL VD] LWInIcOonWTEZ 37-01C1F. K
Bl EDIIBREATVRCE0E2EZILERDH DL, ZODICET, {5E
HECOWTOHE T L ORIZEMWHM A BIE T 5, K 10 13, ZHE—A—AZ R
LT, ZDHEB DN EREICET 2 227 L RRNBUREICET 2 22
THRED LS BRBERICR > TV B 2%2RLEbDTH 5,

Mo, GHNGERREYFEmBL T 358 I3HRNRZ0REL D EEL

YA OFE R A E LT W AR L L T Stigler et al. (2000) #2815 & & BN TE
%

45



TWEIREBRIT LN TEL, COBRETHEINIDIZ, BHEOEME
MoT&77L &, 2B RGN EBEBTIEDRZRN > TnT, ZD—J7THl
DHE ZBHMRW LBIREEZIT R o TWB LW R TH 2, BHEDL OBEE
FRIIBERTHEL2EZL2EDB LAZORGFIIHARLREKTH 208, T —&2 1%
ZDOEHIBRGTEREL TS, FHMICEWTIE, ZOWF I ADHED
HFCHiZL 9 b,

COBREBICHTIMRLMBEY pEZZ BN TE S, HlziE, RECET
LIEEFFEICO W THG OB E IEHNCHRT L wo 22Kl . FibH 3
AXNEZTELREVIMEL CRELZTRo TR LRI B TE L7
%29, MRTOAELEDHIZHIGT 20D E W) DI, ity E &K OB
Higikh 2T L CTIRERXITRo T B EFICIINEZBERD 2D L
AT

—J7 T, HDORKRIFZZDHBORIZFMEALET X—v a viERL T ITHE
EHRWEWIRTOTELEAH, Blb, ZDOANDKED X F L& 13FFR %<
REREBICN L CREBTHh 288X, HOWRIEEICHN L CHEBITHY 5
5, 2L T, ZOHICiZ, AL ZEEICX L CTHEMITH S LI ICRELZnE
WIOBEBEDVWDEEA), ZOKBRAE IR EZICHL TH O 3 ERIITx
LCEY T4 7ICEZLD b, UED 2 2DBHRD 5B EH HMNIEL L vds,
DLALLLHIELL AV OWTIIZ ZTIRERTER Y, L L, XA
TOFEMEZEE AL L, HEBOIFEICHT 2MEILT L HIEEOEER Kk
LT WwWalgetEd® %,

153, ZEIEE L RE - EfEDZITIED
FRRECTEACZADORBEICBITIEENLEDLIIChsTRE2DHE
EEETHY, TRERHESHEBAGOREFIKZ DD THo72, LI L, HE
DIFE X, HEICTHEMLET 2D TIE AR, A EEL RE - EFEiICiTo,
WoNZNEZFEEKT L LICL o THEREIIEEINDG EDERDLTHHIH, £
DEKRT, BEELORIKEOHFEEL ZhIcNT 2 RE - EE0Z T IEDHTH
5, DX g EE T L RE - EERIEDLIICERT I EH S Z LT,
ROWEBEREXEZ 2212025080 5 3,

KEiClE, ZHEDOIREL W#E - A0 Z DR T LD FICOWTERT S, *
DzHDT—X1%, HiffiE COREORZFICIRE - EffoERErEET I L

46



Tz, 2E1E. ZRE - AEDTEARIEERICE D E TR o 7203, INE
& AR TR IR0 LD 5, INERR TR, FHEB TR CoREEZE
ZATHOHEBBEBZEFERIC VL7200, KHEBOHYERICH I ZTLEEZIT I,
—JT, REERTIR, BEHZ S I O 7 72 HL LS 5, ZDD, £ D
BIHHEY 7 7 RickD0 &G 2 To7, FERE LT, BETELRE - £E
DBIEFEICA IR o722 %22 Titd, £ 11 ILREROREKRNEZRL 72,

IWREEH RAFREETEH 5%

NEE 3446 2616 1= — 7 BEH(RER) 1 84N
hR (EEH) 3121 263 1= — U REB(RER) 1 TA
i () 3121 243 1= — 7 BEB(EER)  TA

# 11 RERA

2o — VHEIE I BEBT X AT — X2 RBETELRBOEYET., ZEDS b
— BT R R BB TRERETE AP o,

CDXHICEETCELRE - BEIP RS> TCLEIBFRICIE. HEIC

HEERFEL NIRRT — AR, ﬂa@ﬁ@r&oftr~&@ﬁ6m&m7—z
mEDD 5T, FHCHERTIE, 2016 FEICH 3 FOAEFEERIHY LZAEIC
WIRT 2T — 23w & & HMRICKHE B RBAE L, 2070, K
T O D IR FEEIRETH Y TA» AL 72,

HEDIFEL REDOZ DZTIED 20 7-K%EK 14 1R L7z, 2ORICIE
ﬁak%%@%ﬂ%ﬂ@@é@%ﬁ%ﬁ&a%m\ﬁ%@@%&%@ﬁé%%
DOEEDHOHEBBIREZ R L7z, 2FRH 4 THBICOW 2 REH L Tw3 203, %
DA TICTH W THBBER IS TRWKEEL Zr o T 3, il X, EFEORZE
LB T2 [FUET 5L | ICRBMEBEMREIES%TL2% L., ZOfEid 81H
HocldbigBfREr Runwiz2 2IHHETH 2, Thbb, HEOIFEL %
DY E@xjmbwﬁmuﬁa&gﬁﬁﬁ&mo

7272 L. EROBRICITFEELIVHETH D, B BERREICEZ 5%
BLR3HBICX 2 REREL T TlIRV, ﬂé®k%%ﬁ§ciéﬁix®v
FVRAV M ES, WE - EEICRWICGEEERZE X2 THAH, ZDOEKTIE
ERCRB I N VGERE: BB OREREL REDZ DX J‘J}:&bﬁt
Thb, F, BRCTEFFAEHEL VR, 2FHTOF T X HICRE
#f%%ﬂﬁti@ﬂ%tﬁofmé 207D, BEKREIHELLGZ 5

47



£ RIBERHMICOVWT D - LIBIAICRTITS BEDRH 5,

154 &9
ARECIX, FHTOFEZH T, FREBEVPEDOKLATFEZ L TWb 2%
sl L 72,

Z DR, HBICL 2MHEDE NI, HEXLEOKRAIREZ L TwahIic X
2ENTIR AL, 2D ZDHEDFEE~Da Iy P AV FEAEERRET AR
PR L7z, I 5, BHEONHE L REOMZORICHICEEGRA W L X b,
BEDPTHICE Z T 228 L L CHE OIFE )7 ZBR 2 AT RElE % F5 1
L7z,

L2 LT LIBEREITH L EWIHERBIRINZLE VI DT TR,
HlzZI1E 1.3 COMBEB I AN, 72774 77 —=v7ICRE - EfEicm
bREDLLBTENIZOMEAWFFCE 2, /2, 1.2 TRLE XS IC¥HHRD
FHR e ERFICIFRAEN 2 LI B2 52 5 REEDH 5, 2N b DR
BE 2L, ARROMLEL LToHE LW L LA, FHEROEHYE
ELTCODHEDE%# 70 —XT v 7L T BERDHLDOH Lk,

48



HERIRHE (H8H) RopEEt HRIRHE (A8 i

BEEETE B w126, 0135 BROES : FUL (B 570,017
R 1.5 £ (414‘.‘:,5?610) BROES : £EORK (AR (257?;?718)
TREAERELOETE w140, 0791 BRORS : £RFLOELAL G o0
I oo BROES : siEMEorTAL (HE)
ICTORIE~OEI w300, 0580 FRNEBREOES (B o5 08
BEOHLY 0 1749 HERNEEDORNE (HH) o500 100D
MR oS (25;;83740) SABEIERTT (B2 (255;‘,‘3399
BEOE ORI (FE (252‘_'52241) EROTIEEMC (RBH) (259?(.)?717194)
HHOIX (E5H (252‘_‘5?713) BROBCOWRIL (FF) <139L.1<.)‘,‘?f674>
EEFEOIX (HE (250"‘:?665) BHOIX (F%) (139‘.‘6?(()).3719)
BHA LR BHIICTRES (S (HE a0 1108 HESEOTR (%) 1396 0100
BRREOLHCICTRRSES @® 00 BRALOLBRICTRESES (b ST
TR ORI (HEE (251?6?71‘.‘153) BREEOLHIICTREEES (1) <139if31(.]264)
BRORS | PTARHN (F8 (250?52?873) WFR T ORME (BF) <139if2_1419>
BRORS : XBORAH (D (2491??877) BRORS : FERERA () (13:5?1?021>
BRORS | Tk RFOWE (HE ote 30 BEORS : REHORE (F2) 1350, 0.989)
BREORS : KU (HE o175, 0800 BRORS : REOHR (h2) 1365, 0075)
BEORS : £RORE (HE ot 015 BEOES : FUL (hiF) 1355, 551
mEoms : semtoELAL @ BEORS : £ERORE (R) 300,0850
ERORS : sREroFUaL @H 200 BROES | ERALOBLEV 49) (T
RENGREORN (HE otn a0 BROES : siEEEorUaL (R T
HRIEEDORE (HE) o505 0580 KENERBOI (H2) 300 1112
P AHHIES_TT (H) o495, 1089 FROEERORE (h5) 1390, 1456)
tRORSEEE< (EE o450, 1100 DABHESTT () 1300 1455
BEOEOHRL (HH) 26160, 0015) EROTIFEMC (F%) (1389, 1470
HAOTX (BH) 2600, 0857 LELLIRSER (B, 2BERED (300,669
BEFEOTX (HE) oons 0 MBERORSHR (52, 2BBRID) 00
BaGLorBEICTRES®ES () S0

mREorociCTREERS (W) S BT [KFUMSIM] (B) 600, 0800
NFR DR GIE) (25;,')?‘;205) RF [RFRBBLE] (R (87.:).,802.?102)
ERORS | PEREHE (43 st e 57 (kFEURsERNE] by OE
BEORS  REFOBH (R 2550, 0162 &F [hfEY R 2RI (RF) 20,0700

1.821

. ERE RS
BEORS : BEORE (B (2570, 0.829)

F 12 FHWHEFAEL DR —E
BEREBICH LTI 4HED LIS HFETREZE 2B/ TW 5, silitat o o &fEix [
B (AE, EEEZE)] LI EECRLNIN TV EZEMEBRETCARE 2
oo, BilEL CREE Lz, BREBK [(FH)] LWwWIREOD 2D DITHFEKRD
HICEM%E LEHE, BREB [(ER] T(EE] L WwHIRLOD 3 b DII/NERD
HICEM % L72HE,

49



KRS

FUER FHEBHEMRETOMIGAE

{ERRIRES &
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Mathematics

We listen to the teacher give a lecture-style presentation.
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Modern Teaching Practices in Matt

We work together in small groups.
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We explain our answers.
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We relate what we are learning in mathematics to our daily lives.
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