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BRI SeE T EALIFSEHE (quantitative research synthesis ) B3 » Ry fsH STk TR EE 5F EL% 1
HITANE: - ESRIE 2 5a iR g i IS SUEki% S (exhaustive literature search) - $1FAE HERRIERLHY
HFESURGETT B BRI S N e EREAIEIAIFFES0R (Cooper et al., 2009) < 2R
BEEE " (L% %% o (No Child Left Behind Act) EZEMHE - #ah " DIRHERRTZE R |

(scientifically based research ) F2HHIfFFEE JEDUBLAE & AR /550 - T REER T - DL
Bnig ook Bdamag - LGB B RAYZE (evidence based education ) EAEHE » AR
ZEE - (MW ER A RAHE IS o DU BAE 2 E i AeRE R . Bl EER
BREHE RIEE R, (What Works Clearinghouse [WWC], 2020a ) 5%, Slavin (2008 ) FfifElAiERT
RS SCRETTHE A DA GBS (best evidence synthesis) FMER o fEHGEEIT - BRKA %R
SIRTIEZEE o B4 - Sung A (2016) DU T SUBRHIRREEEY | (ERIFSR AL E FIBT W5 F5A  (E A
RAE T EIRERIEAT AU SURIE Rt S ARy » LB & R T SRR P B A 7 =0
HIREIE] - (HEE LM GRS T B EREHIRRER (publication bias ) B4t 25 ffaR (outcome
report bias ) (Pigott et al., 2013) 2 » [l BEEFEHTERESG - O HmE TR T2
(AR TE o E TR - B EGRRER T IR BN HRT - 55T -

ERTEERETE - (FEEDBERRET - [E BRI - BEoih - SfEa9h - e -
AR SCERERRE ~ A SR ETRE » ZZARIF5E © meta analysis  systematic review » meta research
research synthesis * meta analytic studies % » $F BN IT58BYERBEIAN AT ~ Gm . ERHEE T
FF - FHENBAEN AEBR(CMEWRIE - LGB - BEAEE - fLEatAIRE
BENANETE WO W R ER AR S NE - DEHREHAFEZEREILEE - T E
R & RER R AR B ES -

¥t (analogy ) R NEERRENIRIRZL OHRER 73 - HOWb R FEAIEEE - IR T RS R T
Hep - FHER S LY BRI R B B S b R - AR e AE, » DA F a8 B S
o EFAMEEEY - NEILEORZEA B R EEM SV E AL (Duit, 1991) - kiR
R e EME S B A AR =0 - AR - @AM B IR B LB R T B 2R R BRI 5E
fise (Thagard, 1992) » —#4 Glynn (1991) RRMHLLECEERIUIEE @ Y] - M FEFT A M LB B B
G EEEBEER - ot B LY B LA AR A E T R BBR » ATREREEEE H A A KA
& S BT AR (Clement, 1987; Glynn et al., 1989) - B[S - JELHEEE SR
REEMmIN » R BRLGEEE2EME - S EERIV RSB ARE T mMAZEE - B RATE
PRICHIEEES, -

AW FE 8 A SRR EIBREL £ 3% 31T (systematic review and meta analysis) -+ $T¥{HLHEE
HREA RIS SCRSGETT 2L TS G - BT RDARE(LAR o 17 SR SO R SR B E fif
TERET RN EEE  EBITEME N - MAERRETEE (moderators) » AHFFEREN
ENEBIF T E R R E 2 B & ORI RS « TR E R SI% - IR TEEWE 24
FNEE o SRAEGRYIAFC AT e 2 A R -

1. APEFR s (E - PRET L BEEEH M E R A R B S 2 S I SR R 2

2. (ERIE— BT » SRR EE LR 7 B AN (R B2 G B B2 AR AR BB R i 8 7 BRI AUR
Fefmr 2

3. ERTRE T ERRET - BRI EME B e E S faRE (HHARJEAL - gRllRIREER G % » §F
= TEENE - 23 ANE) 7Rl R E B R ESER RA 2

(—) RESEMTUERBHBB 2R EHR

TEIET R 256 RS AE ML OB B B 022 2 B 1 Bt & 72 SR » H ERE L SR R S i
(concept map) (Schroeder et al., 2018) ~ FE{EANFIXEAME S 28 U (conceptual change texts )
(Guzzetti et al., 1993) -+ FIEENIEALEZR - DUGEEAMGREYE - MREENIRIE L MR
(refutational ) HYSCAS » DIZEEHRF EMERRRE » IR - amlal & Brais D RO VBRG] -

FEELAE I S B2 AR SR AR B BT R R - DUZ R B R AR - (HEREEEEHE

FELLWIRORERS © i B E AR A A RVEANEIRE SRR EAS (Glynn, 1991) - HEEEHHLYA
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A AT RE LE ) BRI Y BR GRS BHEERRY - JEEL T RERREE (B2 E BUR (Clement, 1987)
EEARel B E RS EMS - FEBERTIESEIL - I - Spiro A (1989) FiE 2 WIHTiE
SRR  FEREEANSERERY - AT ER 2B (multiple analogies ) FYSRRE - DUFTELLYIHIFE ~ IIE
SRR E LRI 2 - AR - R AR (R b A th rTRE BT 22 < A AR AR MR & T
DI BB R A - 1248 - AHIRA 2 B L E 3 8 S [R JE L W) M W %5 M+ Brown B2 Clement
(1989) R HI%EAE (bridging analogies ) #E& » FIFHE2E & HBUEAE R TR JHELY) - BESTHEELY)
HIERIVIRALR » DU RS 2 M E LUV AR T B ey - SEMERI SR EL SR E Y - thoh - RS
BB E R B2 R DIEISE &P Rk 2EUEY) - #EhEgrm & s - A iR
DitpBhER 4 R i LRAtR (BR&ES » 2004) -

Tt 308 25 {180 1) B At 7 HE BRI S A T s 5 FEEL AN R [ YT By B A BE U b e R
BB BT T R RS I B S 0# (Clement, 1989; Duit, 1991) -+ {HRNEFH
FE LU FE Ik b B B2 AR T IR BRI S, » S T RE S MG ISR E R A& - R A BEEEE
K EMES (Clement, 1987; Glynn et al., 1989; Spiro et al., 1989) -

(Z) BEFR () BBLEHBUR

TEfg iR 22 A E S B S PE BB BB P2 1EF » Centner B2 Toupin (1986 ) F85E2 4= e fid H f2247) B L
HHEYII A (systematicity ) BAfR ~ EAEEY) B H B EY) A DAE TSI E (transparency )
A ERAVRSE R EEE R - eI 4-6 5REL 8-10 BRZ BT ER LRI (transfer
performance ) WF5EH + AT 2 BB E 2 MG 28 - FEE S ERNEW (K - BB EREE
ool NRE o R - R ES BTSRRI ZEE - [N > Gentner (1989) {EMETTESFHEIIFE
W JREBUE HIEY BE LY R R B A R - ISR - B R RS B S L E
FELCTERS M 5e % - HEESE B FRINE - BEAEAIE GRS - EreltE2E8 ER M
PERIRATRAGREEIE -

25 5k AT R B B SR A AH BT T T HESRY » Keane (1990) f2H TAEECIEIEH] (working memory
constraints ) Ak 2E (influence of background knowledge ) #f:& » PR TIEELEAEER
HHHEEE TFC B A& - RREREE E 2 N e LER - [l - TRARE
BB ERGEE - Mg HEEEAANSUER - H IO EL I & a2 65 15 I 2 W
FER (Nyberg et al.,, 1997) - 1t - JELCAEREH i AR B H EY) MR IR EE W - mhEE 2
BEFRYEE - GNREZERIERG - A - 2EE LIFLRE - &R TR A LR

S FR AN SRR E - B EEN -
(=) E{tAEHSIRIE T 2ERA T REFE
A R IR B E R HEE) - (REEERTFER S IRGE T - T ANRAREE R e ) R R

B FRIEEENTIE - ] SR R M 7R B R FE AR R SORR R Y - RIS RE [E] (7 A AP
H G Al AT R B S E 2 BFST (Hall et al., 1988) - EMEFTIE S FENT » BB L FEIEIE B bl
AR » RERENRMER —ESUEER - HESERI AP I - At A SRR 3 HiRR
fm7% (publication bias ) (Lipsey & Wilson, 1993 ) Biffi 23 {f7% (outcome report bias ) (Pigott et
al., 2013) » HARFRAIFEFE A S TEE A L AT SO - R AERBUT 25BN - Mk
WoBIR 2 7e /B IERERSERN (missing not at random ) AL » {5 F STk FERRZE AL E R (8 RIRFZE AL E
FREME - MR B AT R (HES - HRTEER  BEEECRREEH L E -

et Eitsed  BEEE R R M7 E % IERE - B0 > Slavin (2008) - Valentine
Eil Cooper (2008) ~ WWC (2020a) % - iELLE2F BAHAE IR TEIR R - 2 D B B ST B am R
Bt » BCA A0 Shadish 5 A (2002) #EHIBUEZEME @ HE SRS Z BREATHES S - f140 -
WWC (2020a) FEH@FASEZRER IR - AT - (EEEAEERICRTH - AV EIEDTE SR
EBERE R IR T =BT - BRI - AW R B SR B AR B PREL - PR A AR R B B e LY
% AR ILEENE - 28E NHEFERRMEFHEEE - NMERFS Shadish FA (2002) FrEmAEL »
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ANER ~ RESEARE RS IR » [ - OB SR AVFER RN E W2 AR E R — IR TSRt - BB r]
171 -

T PN 500 BIEL T B 1 s v 0 P i T Y 9 o R T R B ] B A A 22 B S A R SR B L B 1
(equivalent ) B{ AT ELHL (comparability ) bR T Z & E EFIFFCata 4N - B0 - FERS IR ELE A E S
IR ~ B0 RS — T HEAER G (regression discontinuity design) 5 » 26 B{ifF 42 & [ I 44 B (6 AL
FTortr CEIan - 6 EE T HEE T ) - DR IE R REFAERIRTHIRIRAIISE - his - MBI ERR
2 (effect size) FME - BRFEIRA BT B E (mean-raw score ) ~ AL IE 75 B398
R (mean-covariate adjusted score ) HY:#EE (Morris & DeShon, 2002 ) ##7E 75 FEMF ST @
EITEERET - DAMECRETHIR IR L ME vl LLs i - DURE - FEmfE W SCR E5T B B ReEfREAT
BB REETERE - AR - BEISCIEARE SR - TR MR IE A - R - BRgeR
i S e B B IE R BT - AR GEFIRERAIZERF & LFE A (HILE A Sl i &
WHFERr 2N - BINGmaz (i E Bt Feak et Rl - & — 2 RGBSR 2 E TR ER T -
bR Ry B A MR E

brT T EBUIRERET - MR ETERERE | A RERTNEREEETIRERE - WMEE
FEPARIEZRGEEETEA ) « T 2HEFRBEZRFTIEK | - BRETHM S » Slavin £ Lake
(2008) 58y FAH BT HI R =S AN 0.5 EIFHER » amlE VIR EHZIE » B AR AE
RIGFEMEE TR, BRSNS - BEXhESHEENRERTRAL  gEA L m% (withdrawal
or dropout bias ) * DIEGZ B E B B2 A 21 - HA » Valentine B2 Cooper (2008 ) FEHEEER
TR EREHITE 50% HuE ~ B b B 3 e fH i 2 B A R e HITE 10% A »

TERHERE S UE G - e E P E A REE DI SR R E TEE - SUE R EERE -
WWC (2020a) fRHFFETEEERS @ BIEIERRERE - K RN —2EGEE - 0%
B BEHEER—REERERANAR  WRETRENSERZEDH 05 AL MEHEER
Dk 04 DLE ARFEEARMED - SUE T - e E L EDIEFHRE AR E TENAME
AR EIMERSIEAETRAERBR TS - 2T HSam = 5 » Slavin (2008 ) E5RZ2EEEH A
ARG EARFINEEREEE - HEmEhWb KET5E ] (power) » IR R22EdE N BEr BRI
BEEAEATE  NUFRAESEEMGESESEE - DIBEERS () EHESER - Wik &
P AEIEFTSE » 40 Slavin B Lake (2008) BFE#IEE « HRMSEEED 15 A » BEAZZIH

FEAHE ZEK
Jiik

AR ECR ST - FRETFRA SRR RREL % 3% 3 A Bl AR e (LR e E T o - i
ThstEPEELAER ERE - B R T SORUE SR ELE (7 - DU R FTRERY SRR SRR AR » IF R ERAL
MR - ASEEEE E RO A B E R R B FRETEIE AT - DAREARNT e & R -
LSRRI SRR ER ~ BFoEAn ABLHRRRYER] ~ FERRAE YL © GRS O SR REHETE - WORE
ATRERSCEER TS - 3T

(—) REMIREE

AHFFEST IR 3R DA T S R i SCOR AR - Sl DU 25 1 3% FAE BRI 2.2 225 SRR 6%
I - DA B INE B F SISO SERAE - BRAHAT

1. BB R R

W9 LA T#ELL © analogical reasoning * analogy ~ analogies | 5 7a/ 52 /A 2 8 HLAE 15 SCRMZ 5
SRR R RS TR R 0 BT 1567 & FFLARTER SR E @I TG SR 5 A2 R 4 E R g
FRE TR SR - R[E{H 783 FESUEK 5 BLAN - FRLARTALEAZENA Airiti Library #E24E FEFE RS - B
PR ZREE OO - LA 599 FERATISCE ~ 1270 EREFLEHC (BZE 2011 F 11 AS5H) -
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2. G ERLAE R

E BN SR E R E R - BF 5% & /2 DA analogical reasoning * analogy  analogies 5 [#f # 5 »
DAIfES Bham S A IR g = T - Wlam S B L | - £ 5 EBSCOHOST #ift » &
ERIC ~ PsycArticles * Academic Search Complete * Education Research Complete * Science Reference
Center ~ Teacher Reference Center 5 - #/)2 [a]{# 3088 8 &K} ; fA 1= Social Sciences Citation Index ( Web
of Science ) - Eil ProQuest Dissertations & Theses Database I » 47 F[E1{E 1692 ~ 720 ZEEF; - (FRAHE
FLEE5THE o #1¥F ERIC » Academic Search Complete + Education Research Complete * PsycArticles &
Rt - 7 AlElE 360 ~ 412 2 105 ~ 131 ZEZEHY » [fIEL ScienceDirect #E{THRER - [A1{# 1593 2]
F (B 2011 04 H22 Hil) -

3. R ] AR 5 2 22 % SORR B

R ERE R T B A IR B R A LA S T TR Z - B8 mlEE T ST - A0 - Dagher (1995) -
Eeoh - MR ERE R A BRSO E - B8 Guzzetti F A (1993) - WIFEESHALE MR 25
SCRRHETT 1A% - DU FTREE R Y R AT -

(Z) FRFTAA B HERR 2R

1. W B IR Lb B2t 5 SORK

AW FeFT A S R LR - BE PR E AL SIS - ZEEHERENTUR - (B PRFR B
FLLEEE A am e i RIS Bk A LLRE IS8 ~ N E SRR EL BB g - A0 A (1994)
— R B TR B B A -

2. P3RBT PR 7 AR $id 116508 3 GRS DAG SRR B SORR

PR SCRCE RE T 2 25— TEYERN - A DA AT E TEER B SERLA - IR R A ZEMIBRRRY - Bian -
DA g2 aaian 0 2 TRE R » IR SR & -

3. ER AR PHEA L B B2 SRk

AR RS B IHL W kB B2 E RE LT - f140: B - MEEZEREHE
(misconcept ) ZLERHIEERL - AR AGR EGKAEST ~ BYFEHAE 55 <O - A1 58S (HH L
2009) % - HAEEBMENGE S EIVEILZ W ko HIEIP BB DR 2 RS Fr e A -

4. WA AEER 22 BLE Fe A ] HH RSO ] o2 SRR

AERFE ARG 2 S E S s ETUE DAF 22 B0 - R BT~ Bt/ » S E AR
FEEE - AN - IRIEARWEFEATER FH B SE A0 - A SRR R T2 T I R B 45 & - BB 100
ZIERE A SR R 59 4 — KE] 100 FEAYHAT] (MERIERZE 2011 £ 11 B SH) -

(Z) ERE - MBEIER BB RRRME

1. BT ~ GRS A

AW FESC et A ERERIRI SRR - LA A A B HRER e A ET T AR - FOBERHERERT - Whoea S A
HAAEIEIEN ML - AR RE 0 - S TR TR R AT TR e o WEREAE
T PRI T =tk - WAL E AU TR E R - B AL P B — B0 - e
G CGET A BgRs - LT AE RIS SRR ERLETT LA S - RiS A R & UM
EREE > 28%E  HEE  ERISHEFFELR  SIEMEREMHEHE SR - B SURE R
FLE(ER A PR 2HEEWESEE A\ BERE - iR AREERHEE
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N BEH RGNS . B R R I LB R R R RS - Ehed e - '
fpaeat - AFTELEGRUE - MUCREF G KRFAVI IR ataT - RIAER - SRA RS Beidt
IR EOP R BT AR

£ BB ST T - BN ER - B 0iEEE - AEERE AN - Mol EEE
A B ERVE SRR - DU RRETT E AR

(1) BEEEEBIE  AWF7E0 R B4 - ZEML - JIASE - Ko B HIHEEEER
PR E R B o SRR EET RS MY SEERBREENRNE B
- RS (EELYETEE - EAFEEYHE MY » EREEHREERAEEEE
BUERER TR LY - BIELYIRIERAIYIRAGR - itk - FEREE R Bh R E P R R DI I R
TREALRAR - DA By B2 A B A EL B & TR 1%

(2) HRREERY » AWFFElE 3R R T B B RS2 R 28 - Hodr - SRR sEE &A1 - i3
LERSCRER Y - TE AR e R S AT~ B A SO R (A ARTEEEAE) /W

Mo

(3) FFRELHEME - AEs e TRNED BRE - SR REAFELRRE  WEAE
Bl TURART AR LAME BT RAFRETARE - BUEHRY - Al - FEs wwe
(2020a) ZEFEHERN (FERSORREIRE ) BF - AiSRZED SR LT o E TAENE -

(4) HIRIRELAELSTE - G RAFFENFE A /Al BT IR e B R F el r bl - g R FIH B
WFFEEEt R B R WAL RTHIRIUE RYCR B - 2HERICRE = - H - it
Feis =8 A A B R EAYERR - QI R am R e % - 2 - JIEE -

PR — (B E R Fua At B R BSRR A AN 5 - 5 T T PREE R IR 2 Bl iR 5 A 1]~ SHER -
NEERRETSE - B R ET DA R AR IR g B AN ekl a0 BoP B R &~ 3t
B E S ECPIBR R - BB EARIEE | B FEH A HIE (41 - BER TR
1) DMZIERTHIRE % - RERIA AR R IE D SO R EE - A IR AFG AE1E -

AT SR (E A - R - RO R A R R R B = 2 BRI
FIRYESK - BRI S » #k88 Slavin B Lake (2008 ) /5% » RufHBIRTHIZR IR 2 BB BN E# 0.5 »
WU TS ATERE - 2 AME s SRR BT S - % BRI T R EEHITE 50% #E N - HipaE
AR ] 22 B SR R B P HIAE 10% SR - BURAFEATEE - Rz - ASE -

(5) ZB1H NE - K Slavin (2008) > RIME > Hhp » HIRSEHER 15 A% - R REME
AN EER - HEHESEER 15 A iR EMHEAANE -

2. SRR R REHERE

AEFFCAERRERE NSNS E L% - 925 LA EndNote 35 H/EHIICRY - 1 E [ BT Rl T
BB B PR SCRRPRRR - TRAE - WTFT B — RS B A BLERRRYE R BRI, - 1T T 3R 1 .2 149 RSURE
—hEm A - S MER 53 R R 53 RME LS - i 106 AR RIS - BLAh - 5t
BRI 43 RSO > A 8 RSOl T se 2 B AR [ - LR Al Ry Rd SRR Ry P G s s R T
KL - WrFe B R lA] 1 RETTRTE - etk - ARG 35 SO -

®1
XEtHER AR E R

STRRBERRIE A THRE AR SR TR
FEFELL R ST 35 43
DB &R e R 7 e s DU T R 12
FISZ SR FEE 320 2 2

HE (NBARIR 2RI B2 ) 4 1
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(M) WRETHEEBIAEF D

Rl S TE B » AP Fe SRR LI B AR & (standardized mean difference )
Ry Hedges T g R & (Hedges, 1982) » Hf - KAFEIFFFEATIR AT » RIERAYZESR - K3
AR B 5 Ry R A6 3 B B R & M B IR 5 BRI B & (Morris & DeShon, 2002;
WWC, 2020b) -

BRGSO E TR AL AT R B (EAHR SRR - a3t B 8ot & - R - &
U ARRFEE B IER IR O R & A -

e
R S ) (1)

Forp s Y0 YT 4 B A U £ 1 B B A ST - S T ST IE 4 MY
BTSSR IEEL G AR R BOE T ME - JUAN - F5 [RAGHH 72 SORRIG R AR SRR R} - 1M
B HERALET « RS E - MEE ORI - KB WWC (2020b) 23 - EHTRIFEE TR
i+ AJE ] difference-in-differences SE{TETE » HATEs g = .08, * NN AF BH TR HIFHRAME -
AEFFEER I IE difference-in-differences @ EL/NF0E :

&= Gpost = Iy * Gpre (2)

oot TR HIZEFARE > g, MATHIZERIRE » ry RWBIHER HIER (23, -
EFIAMT IR SORCOR SR BHEMIATHIER, - sRERR (MR & (BRI OTHETE) - oF
FeERAF G BOETT PO BRCRERTE - Mt AR AR AR Gt B HAaxhy:

56 56
Y-y

- SDpYooled (3 )

4

Hepr o YO Y B B B BRI FA T - SD T R (e -

FEEAT 1R 8% 73 AT LA & B AL &R il SR B PR A F B A T Y - AP FETH Je 68 A Viechtbauer B2
Cheung (2010) FE15F - $ )5 8 Bl M (E S 17 2P (5 BE M BR - DL O #7iEH & 82 Higgins B2 Thompson
(2002) P #51Z A ERFE Rl SEFAER BB M - FERERAIR &SRR - RECEE T (mixed
effect model-meta regression ) ( Thompson & Higgins, 2002 ) iEf T A RIRELERS » H—R 58 =03

&i=PotPiMiu+ - +BM, tp tg (4)

g R ANEIFFE (1 il FURE B, B#E B, 2B, BAFFeETAER 2 FRET#IEM (1 ZEp ()
Fr et e B (R (E - BN RL AT B IE N A R B » w B AR & Pase &
ARAEH BB L N(O, ©°) » & o B - SBIFSRRE FE R ET#IE - e R AN FIRFFE AR R 2 - ILAh
TSN R ST E AR I » AHF52 66 F Raudenbush (2009) $2H! R® = (thy-Tug) / Tay * FeFE AR
ASRF E AR IER] - FUARERSCRE R AT R E ()  WER AR ERE#E%
BESFEXFEHERESREE (M n,) Z8E  MAHRFEEEE 2 E  BESE R
T ARLARHETEIE - AR R T A B -
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(—) BERIMELLHBHNBERBHSEEERM TR

WF5eE FS B R T Al A BLPERRAER] - $1EIFIER 35  SUBGET BRI RS - ARITT - AR BE—HIF5E
R HEBRET AR E S (A E B B R A B I - DRI - G4 45 S8 W i TR 5T
FEFR - B A0ER 2 A -

FESCENVS SR A E o SCBHERERL S B 3 S A-ER S~ 20 SERE AR S 17 TR 5 &E
AR AT Bk ISR A 0 Ry 195 G 10 5 - ZEME 12
% ESEHELBEEP I 2 £ - ERHEEEEMEER HH > EomSDEFRE (25%) - H
TEBUN (9%) - BREINEBRIELHHNED LB BRMFEIE TEAH - HARER
LR EERIIETE (40%) - A 1 EFHBREFETH -

R (E B FE a1 - ERTHIFRIRE S RIRIHE R IR G e % IE - DARE
PRETHIRAE AR - H 4% gRlIRFEERAR 0.5 EEEH 3% ZEHERLREBELNE 1 E - &
BT EARIEE ; ZERFFE TR - KEMRFETERE  WEEERHEES 8 £ » ARRMtArT
EEVERIEE 375 ; &tk 0 A 4 EWVFREIN/NIZE - BRI ABESER 15 A 2841
SRR SRR A BTSSR - BB S - RS iRESg el REERANESEEE » 5
B 29 F 16 EMRATE T -

x®2
ASTRAR AR LSRR
WHoEE SR AT T R R A e I iR
1995 (&) Hi 7
. 1996-2000 12
HIRRAEAR
2001-2005 15
2006-2010 11
RHBTHR (Ref.) Eig ;
HiRRE AL o =
AR RSO 5
B (Ref.) X 19
JELAG 10
K2 FEE R LE ZESE 12
TS e L e 2
KRBT (NA) AR 2
Bl/]v (Ref.) B/ 9
B 25
S—— r——
SHE R EE i (2 8 i;ﬁﬁ%
PEEEREE (2 EREH - 1% 18 BREMTE) 3
RERIHEEIIE R ET BT IE ( ELE s s 4
HiOH e r s &) DIECRAMAIZRELZ v] Tl 1k
(lRESTE =SS (Ref.) A BT B 22 SR = > 0.5 3
FAH 22 B AR A FER TR 10% 1
IpHESTE - SE e vEd 37

(& FED
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xR2
A FRANATRZE SRR (48)
s R TR e AR A LR

T W% B i L 20

SFETEAE (NA) 5 5 | IR e P T . |
S ] 4
REFREHE (Ref,) FRFEFR TR 0T EERY 8

RETAG w08 iﬁﬂ%lﬂ%ﬁﬁﬁ%ﬁ%~ﬁ%ﬂﬁé%$m -

I RSN (Ref) 7058 - SRS IS 15 X 4
EL A BB - HHHA BTG 15 A 41

=RfE (ATEIEBE (R o (Ref.) 6

o RT ARG

B EH S A 29

At ¢ Ref. fEEITIRFGEER AT - S35 AE B T T i B TE A R 2 20K - NA FRERTT IR G B AT -
At se s D N EE G0 iiRBhR(E - AEF AGRETEIEAT -

(Z) EhEHBHNBEHBEBRR[TERSER

FELLBURH A (e B AR R S R B R AR W3 AR - FESL BB R 45 AR
HRESPIIRURE S 0.65 » H IR Cohen (1992) 2k » Fo ELA s #URAER » (R E I 7E R 52
B B OT) (B P ] BRI ERE Y - DRI TRERBME - BN (2003)
NRIE LI TE » HERES B ¢ = 3.33 » g =329 » fRMIGE 2{E % - BB PR EREE
0.59 » MAWFFEILEIRR A iARARE - 208 1 AR - B RE A E R B RSUR &%
F£0 DLE - Hh4h - O(T) {EHE 278.29 [ % 218.11 ~ I H 84.19 [ 2 80.74 » #5 BRI Al GEFAEH T
R TERETETE - BRI - CREEE - 14 EEREEEIRRER 047 BHERER
REMMIB: | SEVEAE S 2EE (BRIZG » 2003) (g=221) % » B MEERR 039 H OT) EH
37.11 % 18.43 » I FH 64.97 %% 34.89 » BE MM E RN EE - BURBRITEIEEHREESRE
B EAERR - M 2 255 BRARE - A2 2 B 52 & i SP I [E R ) B B RER 2 5 1E 0 DA
o

x3
MR B EERE B TERRBREUR
KR k Hedges's Mg p, LS oAT)  Ppom r v
LL UL

TR (2350) 45 0.65 <.0001  0.52 0.79 27829 <.0001 84.19  0.16
TLENER - MRS 2HE 43 0.59 <.0001 047 071 21811 <.0001 80.74  0.12

REE PR (2E0) 14 0.47 <.0001  0.27 0.68 37.11  0.0004 6497  0.09
FEF P — MRS EHE 13 0.39 <.0001  0.24 0.54 18.43  0.1032 3489  0.03
FE ¢ k= LRI p, = SRR SR BB N C1 = SRR IR & 95% (S TR LL = BRI & IR
UL = SRR B FIR 5 O(T) = $EBS S ETIERT(S O (8 5 po = O(T) {HIIEEEFES 5 I’ = Higgins B Thompson (2002)

BB LR E(E -



944 BB L HE R

(Z) HEELEHBUR ZERIFAEIE S

SREEART R A R~ HAGRANER 4 Fs » 8RR A RO R AR L B R A R 2 BT
Sy M - AT R B IR ZE A E ER AR B B E R 0.31 (pB = 0.009) SEFFEZE KHE » R HIRBFFEAIHE
EERER 044 (BIEETE) - CHRRIH G IR E - IRFDREEHEE - 7115 g = B,
+ By My =044 + 0.31%1 = 0.75 » BURHFSEIHAREIS FAERRE 2 BAVRUER - AFH TS TE R gl n] R e i
Ry 8.20% o LAFFEALE IR, - o2& (E A EC HMIH P SURE Rt SRR - ME R RES (G B
5 HAK Lipsey B Wilson (1993) FRTLHIRIF IR & - BHE S AR IR RO - WRE=
HibR R iR s 2 - BENFIE B BN E DL T HIRREES ) TR R (BRI TE A E 3T - B E eSO BERR e
HI - Ao ER VR BHECETE -

TR BRI T - £ E— AR R e rE - B - ST
BRI EBESHIE 020 (py=021) ~0.22 (py=0.15) 037 (py=0.25) - HERETHREH
FEEE - R BREHBEA BRI RS R EE AR — BN R R G E - EFERE
MR LRI R EN L E - foa 2B ERESN - EZEH MR AR e AR
Hifg - GRS E0HET - ATUREINE - ZEEL - EEEILEESE G TIEE—
FAEL ) - DARTT AT HLERR SR G T 08T » A5 SRR B(E S 0.22 (pp=0.08 )~ BEAR[FIRRRZEEE /KHE -
RE p (B A 3 SOIER U -

& 1
AR BHME

#2A81(2001b) —e -0.39 [-0.91, 0.14;
[#i£1%(2004a) —— 0.00 [-0.51, 0.51
[ 2:5(2004b) —— 0.00 [-0.51, 0.52
#2A%1(2001a) — 0.15[-0.39, 0.69)
R H346(1996) - 0.18[0.01, 0.34]
[t #(1993) HH 0.19[0.05, 0.33]
Gabel & Sherwood(1980) —— 0.23[-0.10, 0.56
{#.5%(2003) — 0.25[-0.01, 0.51]
F#17i&(2003b) F—a— 0.28 [-0.10, 0.66]
PR E(1998) ——a— 0.28[-0.21,0.77]
{a[772(2010) —— 0.30[0.07, 0.52]
51 A fh(1994) - 0.30 [ 0.12, 0.48]
Lin & Shiau(1996) - 0.34[0.02, 0.67]
Baker & Lawson(2001) e 0.35[-0.09, 0.79
P 251(2007) - 0.37[0.12,0.61
Glynn & Takahashi(1998a) —a— 0.41[0.01, 0.82
FFHE(2006) - 0.41[0.16, 0.66]
£ 2(2003) —a— 0.45[0.08, 0.82]
i H{{(2006) —a— 0.49[0.10, 0.87]
Stavy(1991) - 0.51[0.15, 0.86]
J£071(2009a) —a— 0.54[0.20, 0.88]
FFE£(2000) [ 0.54[0.20, 0.88]
Rigney & Lutz(1976) ] 0.63[0.03, 1.23]
[ 97 45(2005a) —— 0.63[0.21, 1.06]
Lawson, Baker, DiDonato & Verdi(1993) —— 0.64[0.20, 1.08]
H1£T7#(2009b) —a— 0.66 [ 0.32, 1.00]
Hi3%(2007) —e— 0.68[0.24,1.12]
Glynn & Takahashi(1998b) —_— 0.73[0.15,1.32]
Yilmaz, Eryilmaz & Geban(2006) i 0.77[0.46, 1.07]
Turk, Ayas & Karsli(2010) —— 0.80 [ 0.45, 1.14]
477 45(2005b) -y 0.83[0.42, 1.24]
Zheng, Yang, Garcia & McCadden(2008) — 0.88[0.49, 1.27]
Gokhale(1996) —e 0.91[0.37, 1.45)
A3 - #HUF(1999) ] 0.93[0.11,1.74]
FkA¥E(2000a) A 0.98[0.08, 1.88]
LR - HKI6(2005) —— 1.01[0.55, 1.46]
Clement(1998) - 1.17[0.88, 1.45]
17 (2003a) e 1.19[0.76,1.62]
Okebukola & Owolabi(2008) —e 1.21[0.81,1.60]
F454(2005) - 1.21[0.73,1.68]
FHi¥£(2000D) P 1.24[0.38,2.10]
Clement(1993) —.— 1.28[1.06, 1.51]
F#F2E(2000c) — 203[1.37,268]
R RES *> 059[0.47,0.71]
I T T 1




FALL S AR RS OB R R AT 945

SR EERTTH - o2 HEERET (&) LS4 HBER -0.36 (p,=0.02) -
FERRE/KUE  BEURE LB A B NS B B BB G WU Ry 0.88 - TIAIHABI (&) DLEER
LHPPERERE > 1 0.88-0.36=0.52 > FiE R RBEEZR - ML EEEE T EEET 6.46% -
BRI B RN R AR B IR L - EANFERBENR - HEREVNEE - B (&) DR
ERFREIRIE RSB - HEITE - BRVEGRE - P AR S S LB R R IR
A - e B L B PR B [ TR -

FE=ORBOE E ARG (E B Fe i B 8 T T - AW R H =IH R - 0 B R il IR e 5
PR LEGRE - 285 N\ - DIREE R E RS RUERIS A o sLATH RIS iE R
ME > HPBER0.10 (py=058) » REFIFHZ/KE - BURTEmATHIRBMEEZTIGE - IR
REWABEEER - HIL - EHHERA AR NSRBI ENEE - 3R AN AU 7E
SZEFWARFER (Bl 10% FHE) - sTHIFRRER AR 0.5 U2 - JEER T SRR
I HERCURCE TR (B O AR R T B AT RN RN BS - AW & & o LB B IE 7 8
SEERR S ETRR B ERAE T  WERPETE A S M T REA RN ER - EMY
A B AR -

& 2

HEETERBZME
[4i 7% (2004a) — 0.00 [-0.62, 0.63]
[4i 7% %5(2004b) —— 0.01[-0.63, 0.64)
P tE(1998) - 0.11 [-0.38, 0.59]
£%l@igi(2001a) —t— 0.14 [-0.41,0.68]
#%1[¥A%(2001b) —t—i 0.19[-0.34, 0.72]
Glynn & Takahashi(1998a) —— 0.28 [-0.14, 0.69]
i +;42(2007) — 0.34[0.09, 0.59]
HEHE(2009a) o 0.43[0.09, 0.77]
93 (2006) - 0.43[0.05, 0.82]
Stavy(1991) —a— 0.51[0.15, 0.86)
JALHI1E(2009D) - 0.56 [ 0.22, 0.90]
P4if6i471(2003b) —— 0.92[0.23, 1.61]
Glynn & Takahashi(1998b) —_ 1.39[0.72, 2.06)
MRS > 0.39[0.24, 0.54]

1 a3 1 3

105 0 05 1 15 2 25
THURE

et et TEEMEEE G » sfE TR EMERGEEE BER -0.57 (ps<.0001) -
P EEZ /KHE » LA TR ] R R 44.19% » BN FIATT 7 SRS R R e R R BHET & T H
B ABESEEIEIBERE R 1.06 - BAE - A EFEEEREEHEMEARTFET
EEWEE » HEBEPEW R 1.06-0.57 = 0.49 » B SGE - g2 A BEEN S - A
BEARZEIFE NEH) B E R -0.81 (py = 0.003) - [FAIFCEREEE KL [ HARAETEEER A REE
10.71% - SR/ NEL R A SIS EIMARRSEIRUR 1.36 » AN - —RIEBEE MRS Y
R 1.36-0.81=0.55 > B ESE > 40 Slavin (2008) Frser » /N FE A Sy S I (ai&)
AR -

[EIRF & =BT - AR = EIBE 29 - H B {ER -0.33 (py = 0.007) - =#
BAEKUE SR BRSNS A E 2 E I e e o B R R SR &Ry 0.82-0.33 =
0.49 » ELrh SRR R - BB IATE R 23.87% » BB S o ASam s FHVE—(E Bl 7E a0 S S et



946 B L H B2 K
AHFEERIEDAER - TREHAEREFHMEIEIREE IR E - SRR GRS - BRI
REERSZERIFICNE - TS S EBEER -
x4
ERIFRET I E —MTFER
s b SEP m _95%ClL OBy oMy I R
LL UL Do) Powy () (%)
HiRfE AL
e CGRHRR) 0.44  0.08 <.0001 027  0.60 19451  6.90 697 890
[a]ii 0.31 0.12  0.009  0.08 0.55 <.0001 0.01
EIE AN
e (g 047 0.0 <.0001 027  0.66
LS 0.20 0.16 0.1 -0.12 0.52 19239 3.7
Egi 022 015 015  -008 053 <0001 035 07T
EE L E 037 033 025 -0.27 1.01
RIS - &0
BuE (R 0.47 0.10 <.0001 0.28 0.65 194.91 3.09
FIR: 15 d 022 013 008  -0.03 047 <0001 008
S H NG R
BiE (B/N) 0.88  0.14 <.0001 0.61 1.16 202.18  5.20 1070 646
B (&) DLk 036 016  0.02 -0.66  -0.05 <.0001 0.02
FiHI R 2 BLE
BE (R59%) 0.51 0.17  0.003 017  0.84 21773 030 s
ANHIZR % 0.10  0.18  0.58 026 046 <.0001 0.58
FETEERE
BE (N FE 1.06  0.13 <.0001 0.81 1.30 13596 17.02 €084 4419
Pl B EAE R -0.57  0.14 <.0001 -0.84 -0.30 <.0001 <.0001
S HETEN
BE (N FFE 136 026 <.0001 0.84 1.87 19743 9.10 7023 1071
HEARZHE N -0.81 027  0.003 -1.33  -0.28 <.0001 0.003
e = IEEE
BIE (FES 0.82 0.0 <.0001 062  1.02 17036 7.20
Fra =EeamE s HE e 033 012 0007 -0.57  -0.09 <.0001 0.00775‘93 2387

3 = lERAREL ; SE B = ER fREIRIERR © p = B (REEEE F e - C1 = MR (RS R © LL = HER fREER TR
UL = BER{280s EIR  O(B) ~ pow = tHNSEBE TERHE X HEZEEER © OM) » Py, = S E MR E R F R H 5
I = Higgins il Thompson (2002) SEPEEF(L 5 R® = BAfl i i

(M) AEMFERET @ TEELLHBENE FRBERBBERY

Foe— i T AEHEBIFT LA BB R R R LR B H o I 5T
BEEE) ZZTTRETEENCE , - R BIEGH - BEEREEEMFES T
NFZRHETEIRACR ~ A - SR

N

QUIE e EES
R - B



FALL S AR RS OB R R AT 947

L A FIRE A S B A 7] 52 W B Z SR BT RUCR

TERGLFR 4 (B DIFHETFEIE AT - ] 3R Bl i LR IR~ 2 B B B R SR B TR T
KB R P B TR, - R - FEBURE R SL - R RIS AL —IE  f5 R0 5 Py
o BEEANEPEIHES 2 BE R E R RN RSO - HBEDHIE 0.27 (py=0.03) ~-0.41
(ps=0.01) RESHE B NEEFEERAEEE 5 T RSB R 0.77 + 0%0.27 + 0* (-0.41)
=0.77 » BARFREHEGE » HEA TIEE — R B ARy 0.77 + 1%0.27 + 0% (-0.41) = 1.04 »
B RHEGE ; WAL BiHEEA (&) DLEERE - 55k THE—JE - JEE—JELrBER
o SRR 0.77 + 0%0.27 + 1% (-0.41) =0.36 ~ 0.77 + 1%0.27 + 1* (-0.41) = 0.63 » KEBHEFREE
b TR - 7T b A T R T MR A B 13.90% o Rl o REE L E S AR B R R R R A
HETRFEBESRE - BfaTPIERE I BER B GRERR - A - HAGREE ARG E e S E
BT - T Bl E— T A RSB S 2GR -

x5
TEFELE B H N TR BB R RS2 B E R 22 m
95%CI E)/ M)/ r R
A B SEP p oEy O
LL UL Po) Pomwy (%) (%)
BiE 0.77 0.15 <.0001 0.48 1.06
174.85 10.08
JEBE—JHLL 0.27 0.12 0.03 0.03 0.52 0001 001 78.27 13.90
B (&) Lk -0.41 0.16 0.01 -0.71 -0.10

i FREREIR 4

2. A A RESE S B R PR A W S L B R ~ B IR B SR U AR

FE5% 5 pffreh AW e R B A R B B A BN A 2 A SRR R - (Rl B R A OR
DN — PP RI e 5 B S TR S S AR BT TH A RERC & « ILSh - FHIIRASTELER I T B
A 43 %F (MFk 2 EfmE) - HERRE =(ERETEE - ASREMEAEE R - 28
MatteE ) - itk - A BICAHIRERY » gAERIREES S - R R T REWE - 2HE A Y [
PSR =S - S P EERIUR - B4 BB IEEL 7 BIHETT 34 » LB IR I A IR A
TR i R TR AR R Ry S A S P B R AR B B2 A R PR P52 8 (BRI E T R E T -
faii 25 G E S FE IR B IS E R IR S R -

FEFA THIMESY ) - o3RI SHEE BRI ~ BER AR BRI R BT U AT I T - AR
W% 6~ %27 BHCHIR B ER 031 (py=0.02) ~0.27 (py=0.025) - BEHEE - CHRFIEE
F B E R BERUR - SRR a1k 8.13% ~ 13.16% © [LAh » 1 [F R i H O e {1 e At
I - FIEBUHEINR 4 R 5 BHERNE - B4R RE B R T B B R RRE R
FIRRHZE R AR Y - HCAP R R PSSR - 2 B HEEL - AR Er By - BiEM S - AWt
FEAF MRS R FE LB E R B e R - RS - M hEXkE THEH
WHrtaE | & {80 T HRRER ) P BEMDIHMCERE R e TERE - BREEARUEE - M
i s E BRI ST SRS -

*6

TREIHARFERT » TEFELL IR EVRH R
) 95%CI O(E)/ omy/ Ia R
K SE ;

P P P LL UL Do Do (%) (%)

e 0.36 0.10 0.0005 0.16 0.57
o 180.29 8.95
JEE—HHLL 0.15 0.13 0.25 -0.10 0.40 ~ 000l 001 78.92 8.13
[@Aaslit 0.31 0.13 0.02 0.06 0.56

At FPIREIEIE 4



948 5B L H 2

x®7
TRIEAFERT » TRIBEEERERIHER
95%CI E)/ M)/ I R’
LL UL Po) Pony (%) (%)
HiE 0.69 0.16 <.0001 0.37 1.01 519 040
A PR 181. 10.
Bt (&) DLk -0.28 0.16 0.07 -0.59 0.02 ~ 0001 0.0055 78.01 13.16
[@Aasliit 0.27 0.12 0.025 0.03 0.50

it FPIREIEIR 4

FEIRA T HTHIRIEEAES S ) 18I RIS EEILE SRS« B BRI B 1T 2 e AR
oA > HAG R HIANER 8 ~ ROFR - S ATHIZR I BT Lh#e 2 B(E53 515 0.07 (pg=0.72)
0.03 (p;=0.89) » E-NEEEE/KYE - [ - iR IE « SRA R E PR R SR e EH T R
B BERERANESR 4 ZA5R - REEIEH A FERTE Al - R EEE - 5ieE —bih
BNgt S R 7E ORI Fea st BT ER (RN S, - B EBE E AR BRI R ER - AEE B TE (R e
IS E RIS B R AT LR -

e
A EaTAIRTELENE T - TRFELE B AR HEZ AL R
) 95%Cl O(E)/ oMy r R
HEH SE
p p Ps LL UL Po) Pomy (%) (%)
HE 0.40 021 0.06 -0.02 0.81
JEB—JHLL 0.23 0.13 0.08 -0.03 0.49  194.88 3.15 8122
HiHIFe 3 S e <.0001 021 : -
0.07 0.20 0.72 -0.32 0.47
Hnf btk
i FREMER 4
*9
A EaTAIRTELENE T - TRIBE BB REERHE AR
) 95%CI OE) oMY r R
HEH SE
B B Pe LL UL Poe) Poony (%) (%)
HE 0.86 023 0.0002 0.41 131
j\qu;; a}ﬁ) ;ﬁj -0.35 0.16  0.03 -0.67 -0.04 203.(1)201 (5).(1); 2091 205
Al e X X
0.03 0.18  0.89 -0.33 0.38
HnlEhi it

i AR EMERR 4

FERA TR ETREME ) T 00 R HNER 10~ R 11 FFETAMBEAEUEE P

B8535 % -0.53 (py=0.0002) ~-0.51 (ps=0.0008) - BFEIAZ/KUE - SR - Bl 4 - = 5 ML
SRS« S BRERRER S ETEIE TR R - B (RS BB EERSR - KA

PR & TRERE RS REATOKYEE » SRR (MR ER - st W — B R e B A5 T
W BAHERE  HREBEEESH 43.69% ~ 43.10% - BTN E - FFTELEESEHN
NEFELCBR SR B AEM IR AR —ERERE - At Em AN B HECRREFE TREEA
IKHER - ATRES BHG H CRRET AR B e (R B R ACR -



KA AR R S O R s AT 949
£10
FTEEFEERENET » TRBLEHEZBEEHEBRIY
) 95%CI O(E)/ omy/ r R
FEHR SE
5 p P Py LL UL PoE) Pomy (%) (%)
HiE 0.95 0.15  <.0001 0.65 1.25 9 ol
JEE—HHLL 0.14 0.11  0.20 -0.07 0.35 1<'(5)301 10'(1)001 69.98 43.69
PR EEAEET -0.53 0.14  0.0002 0.81 025 ’ ’
i FPREMEE 4
£1
FEETAEKERET  TRBESBRENSHAN
- 95%Cl OE)Y oM/ r R
FER SE
5 p P P LL UL Poe) Pomy (%) (%)
HiE 1.13 0.15  <.0001 0.84 1.41 - 1
Bt (&) DLk -0.14 0.15 033 -0.43 0.14 1'3301 (7)’(7)201 70.27 43.10
PR ARG -0.51 0.15  0.0008 -0.80 021 ’ ’

it TR 4

e A T 2835 N8 81 - SRR S BINER 12~ £ 13 s - Bl il E B mEAR A
HE BES I -0.77 (py = 0.004) ~-0.68 (ps=0.02) - FEFFZE/KUE - fHIAF 4 5 ML

I -

BAEBEERERETCR - WA HERSR - AR R R 2 8 B 5 B A

AN HSERAIREEIL R - SRR E R AT H S - EAHERE  BREMBEEES IS

14.37% »

12.99% ° HUAI1S A1 2 8138 B N B AN FAE EL B R I SR B P SE s SR B —E L

B BFRET AN o TR e sE i T AT T A e S R R B R M EREEE
Slavin (2008 ) & -

r12
EREEAZEEHEAET - TRFALEZ BV HER LT
- 95%Cl E)/ M)/ r R
K55 b SEp n O(E) oM) ! !
LL UL PoeE) Pomy (%) (%)
HiE 1.21 028  <.0001 0.67 1.75
176.90 11.41
JEE—HHLL 0.19 0.12 0.13 -0.05 0.43 <0001 0.003 78.52 14.37
HERZBFZ A 077 027  0.004 129 20.24 ’ '
5 FPRREMEIRR 4
x13
EAEEAZEEHZEAYT  TRIBEBBREEZE/MIL
] 95%ClI E)/ M)/ I R’
K5 5 SEp n 0 O(E) oM) ! !
LL UL Poe) Pomy (%) (%)
EaiiEl 1.41 0.26 <.0001 0.90 1.93
i . 189.08 11.03
EH (&) DLk -0.22 0.16 0.18 -0.54 0.10 - 0001 0.004 78.84 12.99
BEASHH A -0.68 0.28 0.02 4123 0.12 ’ '

i FRE R 4



950 #E L H B W

FERTLAT FE M E R RIR AT - e &R — RSB 8 » RN BB AR
tegse R AR A& DL - B0 > 203 2 - PRM2HEBFEANEEE 4 E - TAMTFELAENE
HAOKREZ(E 8 5 - RIS BENS RO EXEL TTHETRIAD TR EN - YA 7EES
EREERGREN FE AL - BREUEEVIZEHET - T T R SRS =88R ) Z LT
I -

FERA T FIRFRF ST Seah B R =181 ) 7 > AS R BIAIFR 14~ R 15 B - AR S ED]
R EHE =48 B1EST A0y -0.36 (py=0.005) ~-0.28 (p, = 0.02) - EERAZE/KHE - KL
4 K5 HUEHHEIE - B2 EREEGRETUCRALL - B B B B SR B A R
ForH IR R RS (8 B 7 B R S BN EAOKSE - SR - i 2R B A S
BT RIEMREEET 31.74% » 26.44% - BRI S - SHEEEERE T 7 E BT R
BIERNHRSEMIERR ERENRE - BVRENANRREARREIE B - ATEEiEh
HETETIET B iR IR -

x14
BRMERERENAERET » TRMELEHEBEEH R
) 95%ClI E)/ M)/ Ia R
s b SEp » 0 O(E) oM)
LL UL Pow Poon (%) (%)
FaiEl 0.77 0.14 <.0001 0.50 1.04
B —4HLL 0.14 0.12 0.21 -0.08 037  145.15 11.84
;Ef ;D - ool ooz | P8 31T
Gl iRy - .
o -0.36 0.13 0.005 -0.61 -0.11
SPAh =t
i FPREMER 4
xK15
BRMERERENERET  TRBEEERERHZBMR
) 95%CI E)/ M)/ I R’
57 b SEp ” 0 O(E) oM)
LL UL Por) Pooy (%) (%)
HE 1.02 0.15 <.0001 0.73 1.30
=P -0.28 0.15 0.06 -0.57 0.01 16228 10.98
%Tt;fi) DA - ool oo 7535 2644
AT -0.28 012 002 205 -0.04 ' '

P =R
i ARERER 4

(B) HRRfmREE R TR EET

FEH R RaER B T - SRR 4 ~ 3% 6 B3 7 3mSR B BAH{ Lipsey B2 Wilson (1993 )
AR BT B B R ER S 5 D E B F ARt o s T et - eIt
FURE AR HE (funnel plot) SEFTRamL - MBI AISCR BN HE MG (B 3) - EEWRE
esFE i (B 4) - DU Rhats - TLRIRCRAE T AR LS E - 48 Egger HA (1997) #7AL
G B H AN (asymmetry) - ERE AR EIER - SLACR N EMEEEHR R 2 =
2.09 (p=10.04) - EFFERR - LS TRAARIERL S 2 =029 (p=0.77>005) > REH
HraR o BEMNS - LAIRCREERMATEE - BUREg T ASEBER ) VR RER R
BEEE -

PRI —40 Vevea A (2019) RERLARET ikt ¥ MR ETiaE - 5 HIBRBE R - &
AT RER M CRRET AR E L R E R - Bl - ARTFERTRREE B Fe A E 2 R - B
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ARG — SRR i AGHETRIE (HER 5 £R15)  HRUERAGRERE SHE TR e i - Ik
FE 37 AR N M B B R SR IIE R - 55 R z=1.14 (p=026) z=1.64 (p=0.10) ~z=1.35
(p=0.18) *z=194 (p=0.05) *z=147 (p=0.14) ~z=1.63 (p=0.10) ~z=1.53 (p=0.13)
z=0.12 (p=091) z=0.02 (p=098) ~z=139 (p=0.17) ~z=1.12 (p=026) » FHELEH
RAEEERR - B ARG SRR B R e HERET S ERE e - SRS
=IF - REERE R -

& 3
M AR ERHE M

S A M I K
0.23 0.115

0.345

0.46

-0.5 0 0.5 1 1.5 2
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As evidence-based education evolves, an increasing body of evidence has highlighted the issue of constructing high-quality
indicators in the synthesis of quantitative research. However, what is considered optimal remains unclear and a topic of debate.
Numerous researchers assess the single indicator of primary research such as the publication, pretest performance, reliability
and validity, and sample size. This approach can result in bias. Therefore, this study proposed alternative quality indicators
to replace the single indicator with suitable evidence synthesis. Research on analogy instruction was integrated through a
systematic review and meta-analysis, and the effects of analogy instruction were explored through quantitative research
synthesis.

With respect to literature reviews, document retrieval targets journal articles, master’s theses, and doctoral dissertations
on the basis of references to relevant retrospective studies. Regarding analogy instruction, systematic literature collection and
positioning are performed to avoid missing relevant articles and causing sampling bias. Moreover, the participants included in
the present study ranged from preschoolers to elementary, junior high school, vocational high school, and university students.
The analogy instruction—related topics discussed included single analogies, analogy bridges, and multiple analogies. However,
comments on or introductions of analogy instruction and scientific concept learning performance were excluded from analysis,
as were articles on the development at different stages and other irrelevant topics. Because quantitative meta-analysis was
conducted, qualitative studies were also disregarded, as were publications that failed to provide the information required for
calculating effect sizes.

In meta-analyses, Hedges’ g is used as a measure of the effect size of standardized mean differences (Hedges, 1982). Owing
to pretest—posttest differences in data provided by different institutions, the effect sizes can be roughly classified as those of
the mean raw score and the mean-covariate adjusted score (Morris & DeShon, 2002; WWC, 2020b). When the information
on adjustments to pretest data, including statistics from analysis of covariance, adjusted means, and standard deviations, was
provided, the effect size of the mean-covariate adjusted score was used. According to WWC recommendations (2020b), if this
information was not provided but other data (e.g., pretest and posttest means and standard deviations) were and the pretest—
posttest assessment tools were consistent, difference-in-differences was used. To account for pretest—posttest correlations,
difference-in-differences adjustment was performed. When no pretest data were provided or only posttest-related statistics (e.g.,
from analysis of variance) were provided, the effect size was calculated from the mean-raw score.

Regarding the integration effect of analogy instruction in promoting students’ scientific concept learning performance, a

medium immediate effect size of 0.59 was obtained. The delayed effect size was reduced to 0.39 (medium).
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Regarding the moderators of analogy instruction, single analogy regression failed to reach significance, but the p-value was
0.08, that appeared to become more significant or nearly significant. The effect size of analogy instruction for the elementary
school students was 0.88, whereas that for students in junior high school and above was 0.52, constituting a significant
difference.

With regard to seeking more appropriate indicators for assessing the quality of primary research, three indicators are
proposed herein: baseline equivalence of the pretest, reliability and validity of assessment tools, and sample size. For baseline
equivalence, the effect size was not significantly different regardless of whether the baseline equivalence of the pretest was
even. Regarding the selection of effect calculations, even if the attrition rate was excessively high (more than 10%) or the
pretest difference was greater than 0.5 standard deviations, they were classified as nonconforming indicators. By this standard,
as long as statistics from covariate analysis or pretest and posttest data were provided, the effect size was estimated by using the
mean score after covariate adjustment. This appeared to compensate for both types of possible differences, which in turn led to
nonsignificant results.

Regarding the reliability and validity of assessment tools, the regression coefficient f was —0.57 (pf < 0.0001). The effect
size of 1.06 was large. The result indicates that obtaining a large effect size is simple if the reliability and validity of assessment
tools are not addressed. Regarding the sample size, the regression coefficient 3 for the basic number of participants was —0.81
(pB = 0.003), demonstrating that a favorable effect size of 1.36 could be easily obtained for small-scale studies on analogy
instruction. As Slavin (2008) noted, small-scale studies are likely to obtain extremely positive or extremely negative result.

In terms of meeting the three indicators, primary research considering all levels of validity had a medium effect size of
0.49. Similar results were obtained regardless of the quality assessment method used. The effect sizes of the studies that did not
meet the quality assessment standards exceeded those of the studies that did, indicating that the effects of analogy instruction in
primary research may be overestimated if quality assessment is not considered.

Significant effects were observed for both analogy instruction approaches and learning stages. The regression coefficient
values were 0.27 (pf = 0.03) and —0.41 (pp = 0.01), respectively. For the elementary school learners, the effect size of 0.77 for
single analogies was large. The effect size for approaches other than single analogies was larger (1.04). For single analogies and
nonsingle analogies among students in junior high school and above, the effect sizes were 0.36 and 0.63, respectively—roughly
in the upper and lower intervals of medium effect sizes. Therefore, different analogy instruction topics had different effect sizes
for students at different learning stages, with better results for topics other than single analogies.

Regarding publication type, multiples analysis was performed on moderators of the analogy instruction topics and learning
stages. A tendency toward positive effects was observed. When publication type is controlled and two moderators are examined
at the same time, publication type had little influence on analogy instruction.

Regarding the baseline equivalence of the pretest, the comparable regression coefficient B values were 0.07 (pp = 0.72) and
0.03 (pp = 0.89) to the analogy instruction topics and learning stages, respectively. Neither were significant. According to the
study design and the information provided, the initial selection of an appropriate calculation scale can facilitate the adjustment
of the comparability of the baseline equivalence of the pretest.

When all three indicators (i.e., baseline equivalence, reliability and validity of assessment tools, and sample size) were met,
the mentioned conditions exerted impacts on analogy instruction topics. When the conditions were not fulfilled, the influence of
other moderators or the effects of analogy instruction could be misestimated or overestimated, respectively.

The conclusions are as follows: First, analogy instruction had an overall positive effect. Second, when the impacts of
quality indicators were not controlled, single analogies were less efficient than other analogy instruction topics, such as multiple
and bridging analogies. Furthermore, the elementary school students performed better, especially when they received instruction
on topics other than single analogies. Finally, publication type is not a favorable indicator in the quality assessment of
primary research because of mixed impacts with publication bias. However, alternatives can be well defined both theoretically
and empirically through the examination of baseline equivalence, the reliability and validity of assessment tools, and the

establishment of basic sample size requirements.

Keywords: analogy instruction, conceptual change, meta-analysis, quantitative research synthesis,
quality assessment of primary research



