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Abstract

Professional development program for science teachers varies widely with respect to amount, duration,
delivery formats, and content. There are a great number of previous studies examining the effect
of the professional development program on science teachers. Therefore, the purpose of this study is to synthesize
the findings of these studies using a meta-analysis technique for estimate pooled effect size, variation in the effect
size and the conditions that may explain such variance in the effect sizes that reflect the differences between
the outcomes in the selection of the teacher professional development program group and to study the pattern of
using the teacher professional development program to develop the competence of science teachers
with the highest influence. The data were taken from 23 studies published in top refereed journals on science
teacher education (51 effect sizes). The results indicate that the pooled effect size is 1.16 (S.D. = 3.85). However,
there is no variation of the effect size in the studies, so we had no ground to do sub-group analysis to explain
the variance. It is notable that the most effective professional development program employed more than one
cluster of professional development strategies. The effectiveness of professional development program depends
on the content of research study, population, sample group and type of strategies and method that use in
professional development programs as well. Moreover, the results of this analysis of teacher professional
development programs show that the selection of a variety of teacher professional development programs can
improve the potential and competence of science teachers. In order to the various methods which appropriate and

in accordance with their context will develop the potential and enhance the competence of science teachers.

Keywords: Meta-Analysis, Teacher Professional Development Program, Effect Size and Competence of

Science Teachers
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vﬁﬁaiﬁﬂmﬂmm% (R-studio program) (Harrer, & Ebert, 2018)

U

9 16 211UM 3 Mueneu — Su1AN 2564



NsmInmsuazdsednnaans

138

Social Sciences Research and Academic Journal

v
v

a Jd a Z cg‘ dy d v 1 aa ¥
Tumsaasizvienuuluasall IﬂEWNuI“]Jilmih@”ﬁﬂ\ulﬁﬂ\iﬂ1ﬁﬂ@lﬂiiEJ”IEILﬁENi;l}uleEN
awv l 1 a A Ao ¥ A o a J 1 a a ° a v
WHATIUITUIVY LFU ﬂW’OVI‘ﬁWﬁQQQ’@]iMﬂM’J YMIUUANUIVTIUATIEN ﬂ?ﬂﬂﬁWﬁﬂﬁ]’ﬂiM\ﬂM’Ji}ﬂ
9 ! v E4

1/]\11/7119]1/]13']111’Jlﬂ51$ﬁ ANURAYVDIAIDNTNATINUDINTUIVYVNVIUA mmﬁmszmawauamamwa
1 a A ¥ a  Aa ' [ dnyW A Y
Mansnasunaruasenu lugdunvvesnsianizendi “forest plot” Tasasatigisoiaon

9 9 Y 1 9
HAAINAAIDNTNANINUATIUIUNIAY 51 A1 (310 23 139991UI98) Ny lugduuuves “Fix effect
' 9 :

model” 11ag “Random effect model” ‘%\1TllmEWNﬁﬁNg‘l]LL‘U‘UlIﬂ”lillﬂﬁﬂ’)ﬁJﬁiJ']EﬂMﬁ@ﬂ"U’ﬂﬂfﬂiiJEN

NAVDIAIDNTNANANY
v 9
= =)

TasTug1lunu Fixed effect model H30NE38N1 TuAaLUUAINTY WIITUINOIAIDNTNATIN

9

3 o =1 = = T A A d' Y I o 9 1
Lﬂuﬁ’JLﬁ"ULWﬂ\iﬂHﬂﬂﬁiﬂﬂﬂﬂ’ﬂﬂﬁlﬂ‘ﬁwai’n\l‘ﬂ @]HJ‘HG]’JEL‘VI‘WUE]Qﬂiz%Wﬂi‘l’N‘HNﬂ mmmiugﬂsmu

v
v =

A Ls' = [ [ a " A A d' 9 I
Random effect model ®307Fon1 TutAaauDUFUIY In1sHIsavesndninan lanemiu
1ARLHUI8E08RUTLHINT lAsNBIINAAYIIUITEHI DUAasHUBgeVRIlT NI IA1BNENA
I A 1 @ A 1 P 1 awv Ao v @ = g 1A o .
Huvesaueanuana1an vienan lauaaznuItelinaanivesde il lsaufeanu (trial
. = 2 av = 1 o 9 A 1o & Y a
specific effect) 390yN U IdmnuITsansatianuuanaenuld nagwain 18 hisuiludeiiog
9 Y ]
HAAAYI DNNIETIANULANAVDINITDY 1A 11T DIV IMIAUIUANUUANANVDIMADADIN
v Y
NUIVBNANNU NA1IAD Random effect model UM MIATUINANNUANANAINATANADINAMULTLT U
2 uvas AeANusUsIune1uaIUITY (within study variance) azauulsUsIusenInanuItY
. . 2 Jd a A ay L Y A1 1 a a
(between studies variance) Iagn153ns1zHaaIuluzlunull Nveanauiesdunimianinasn
=< 1o & Y 1A @ A a d’@‘ U = & @
m3naaesany lusududeunuieunu anudsdsrvninaduseninamsnaaesdneivileluds
= =< & g 1 g‘/ A a dﬂl @ 1
PNNMINAAIANHIM U UNTIZANUUANARNINNATUIINNINAaDaz TTaseneluanaluue
1 a A ° 3 o J @ { .
azmsnaaoafny Aenswagnduas lasliinningnnsanyunuiienny Tuvme? Fixed effect
9 v
model U UM IAUIBANULANAINANNLYTU5 U8 TUIUIT8N Y (within study variance)
FAUNAINANUADIAUAAOUVDINT T
a J A . Y =% g Y 11 Aa A Ay v
My unT1zrenu U lugUiDY Fixed effect model Wy doanauiosdunamoninai laain
= =3 A [ =t o A z:' k) = ] L=}
MINABDIANYIVEINNIIUMIANEITA UM LRsUnY nIonan ldoanui1vziioguanfod (only one
H Y ' )
true effect, one fixed effect) 1MNLATUTIVMAATUITEH AN TANEINLA T FIDANTANEINI NG
nnanuuananieluyanavesuaaznIdne Aeniwan lauanmsmuiu laonssiusan
9 A =< Y ¥ @ [ =1 o 45! 1w 1 o 1 =
doyanazmasannnmsanyl Tasliimin ldmuieunu Yuegiuvuavesnguaiogi delu
a o g’/ @ 1 %’ @ 1 a o {
M35 31nT124 Iae ¥ Fixed effect model WU 1HManNN130291 111NN 0 weigh uAazaIuITen

A o @ ' Ao d

o A = A o v 2 Y ' v
AALABDNU Iﬂﬂﬂ’]ﬁﬁﬂ‘]&l’l%ﬂﬁ]’]ﬂﬁﬂﬁ'J@ﬂ’]\i\i’]uqfﬂﬂlﬂu%’]ujull’]ﬂ ﬂgllﬂu’]WUﬂiJ’]ﬂ!Lagﬁ\iwaslﬁ

@

YR v I 9 @ a A %‘ Y] A A 1A [
wa’dgﬂfsm"lmmﬂuJu"l,ﬂmm!,azaaﬂﬂamﬂmwm ﬂﬂﬂuWﬂuﬂNWﬂﬂ@ﬂﬁﬁ@iﬂﬂlﬂﬁﬂ (L"]f‘]eli? 994,

5] q

2552)

9 16 211UM 3 Mueneu — Su1AN 2564



v d
NINTINIM5HALIVTIANATAT
139

LD . . .
Social Sciences Research and Academic Journal

asiwanisIvw
1 aa a d a d
mmaadnusseennmianzriennulaglflusunsuers
a d a 4 a I'd
115 Ins1zrienuu Taeld 1dsunT o135 (R-studio program) lunsinsizvinanas 14
;4
1 aa a Jd a o 1T a Aa 1 Aa o
HAAIAA DAL DIA VD INATINYBINTIUATIZHOANIUIINIIUIU S1AIDNTNAVRILAATIIUIY
a o 3‘4 Qy a o 1 an dy Y A 4 9 " Aa A
(MANUITENIAU 23 U3TY) Tasmadaesdunlsunsversuaaina Usznoudie Adnina
v v 9
I8 (Mean Effect Size) 149 1nA18NFWauAaz1uIdeNn11ua A19NENagaga(Maximum Effect
[ 9
Size) 11AZAYUIADNEWANA1GA (Minimum Effect Size) 210A1DNTHALAAZIUITONINUA AILFAING

luasran 2

A 1 aa ﬁ’ Y a J a 4 .
M13190 2 aoaussenaiesdunmMsInTzienuu Taeld 1151031813 (R-studio program)

»
TIUIUMDNTNANIHUA

monswamay

Effect Size(mean)

A1BNTNAGIGAEfect Size

(Minimum)

Aansnadga

Effect Size (Maximum)

51

1.16

0.14

6.80

d' . a ? a A g P, 2 a P 2
A13199 2 NUWaMIRsIzvenUieadu Taele lalsunsue1s lumsinsiey e luruves

a d aa f @ 4 1 o 1 a A o ¥
ﬂWi'J!ﬂi1$‘Hﬁi‘lﬁlli3ﬂ1ﬂﬁﬁ11ﬂiﬂGlﬁ}"ﬁ}ﬂﬁ\uﬂﬁ!ﬁ@\iﬁ}u WUIT ITUIUATVUIADNTNAVTIUIUTNUUA

¥ A a a

5187 9IPNUITERINUA 23 (399 NUNAIBNTNAINAY (Mean effect size) 7114a1AMVUIADNTNA
mABUAAL NUITURINUA 51 A1 AB 1.16 FeABNTNAMATIINLITERanIa 1 Nad uFananuas
damalitimsnlasulasndadiu il lufaneiiaaunanvesmsnfieuieuves Cohen (1988)
uamﬁﬂmmwmmnémgé’aqm%“aﬂ%qﬁmmma%mﬂlléfa'wgﬂgmumsﬁmuﬁm%mgmmm

1 o a 4 A & ' @ a 4 {
mawwmﬁmmummﬂgmmmﬁmhls?fﬂsqv’fiqmmmmawﬁumﬁmmuzmmﬂg'mmﬁmm"lﬁ’m‘ﬁfJ

1 1 A A 1 VoA vq 9 Y a = @
1.16 1M 611mmmamnmmummgm11mmmquﬂu%%gﬂzmumswmmwwwlg Hazsey
a d a 1T a A . . A é aa A d‘ J Yy
WUATITHOAWIULASAIDNTHAGIYA (Maximum Effect Size) A9 6.80 FINdNTNAgIganaInalni

= o A 1T a Aa ° .. . A ' awv g dy
ﬂmﬂaﬂuuﬂm"lﬂsluﬁmuwgq HaEMBNTNAA1GA (Minimum Effect Size) A0 0.14 LATUIVIATIY

s

duaaamaans navazilulluFwangu@ennu Faindumsguduims 1¥50uuuTdsunsy

Y a 1 1 { 1 @ a J
ﬂﬁWﬁNUTJﬂﬂ%WﬂgﬁﬂWa@]@ﬂﬁlﬂaEJ“LJLL”]JQQLLQ&"Cﬁlﬂﬁi‘l“]f’JEJW?“’JJ‘Lﬂﬁﬂiiﬂu&’ﬂlﬁ]\iﬂg’JﬂUWﬁWﬁﬂiqﬁ}

v v
2 9 Qv A a A !

) a d aa y(u ' 1A
’E]ﬂV]\iblu"Uu"U’E]\iﬂﬁ’llﬂi”l%ﬁE‘Tﬂ@]‘]J'i'ifﬂfJﬁfNW‘]J’J”IfI“Vfa”IENWH’JQIEJ‘VIGlﬁ)ﬂW@V]ﬁWﬁTIMﬂTQQf‘l’n

1 9
AONTNARTY TATNLIIINTIUIUAIDNTNATIUIUNINUA 51 A1 UTIUIUAIDNTHAINNUITY

]
aAav A

v Y H v v
Tuaunsau 24 anldaeninagenaioninamae (W1nna 1.16) Faluauisen ldmonina
1 a A d' 2’, = 1 9J [ a =S =) =)
gannansnamasuy Ungunislygduvumswanimnynagiissasagduuuae lugiluuy
A 9 G’Qdc!' 1 1 é’ . A 9 Ja 1
msdenldnagniisnuinniiaesnguiu 'l (Multi-cluster) tagmsidonldnagniisaoingu

9 16 211UM 3 Mueneu — Su1AN 2564



NsmInmsuazdsednnaans
140

Social Sciences Research and Academic Journal

(Double-cluster)ttst luwumstasnl¥suvvi@enuuunaufed(Single-cluster) luaunlda1dnswa
Q g

U
[

D.

=

ganaensnamae Taewuiauideniindnswagenaons wamaouazliguuums s lsunsy
v Y v Y Y
MinauIMInagiuvinniaesnguiu 'y (Multi-cluster) H81U2UNIFTY 2301 (1INNIMTUA 24 A1)
o a { A 1
pazlziuuumsIFldsunsumsiauimdnagiaenldnagnsisuuudeangu(Double-cluster)
= 1 1 3’, = 1 9 4 o Qdci 1 (%
e 1 auniy mnualianuuananlumslegluuunagnssazsauisiuanaenueen
oA A B o a A = 9a ' a A a '
nguidenmlFluTdsunsumsimunimninag sz Idnnszinanazes nemuanludiuves
msensrenans 'l
T v oA T A A . a d a Y d
ANBHUBIA1DNTNAIIN (Pool effect size)a1nN15 AT 1ztio M ulaalFlsunsuers
11431]!!1]” Fixed effect model {ta% Random effect model ua:uamwaclugﬂamwm Forest plot
a s a ¥ s . Ao a ¢
nnmsuasiziennIulagldlisunsue1s (R-studio program) M0MINIAATIZHIUG AL
LAAIHAITINYBIAIDNTWATIN (Pooled effect size) WUIADNTWATINNUIING 11 Fixed effect model
UAUMAY 1.28 tazaansnaswnisinglu Random effect model HAUMINY 1.30 LazAININATOL

A1 5159U (A1 Heterogeneity) 11900 US u1siAuuanA 19521 19A1B NI NAVOIUARL Y

9 1
v =

1w 3’1 1 a o a J
117D 0 11911 Random effect model 112 Fixed effect model W1I19117 IMINNANYNUINUAITIZH
a Y Ao ' o | A v o w R 1 o vy 1 o o Ay ¥
mmu“lummllunmmummﬂﬂuammuEJmﬂmu Gﬁﬂﬁﬂﬂﬁ‘ﬂﬂ‘ﬁHliJﬁ"]ll”l'iﬂu']NﬁﬂWﬁﬁﬂlﬂﬁ?%ﬁV]"lﬂﬂ"lﬂ
a ¢ a [t v & o 29 & o v ¥ &2
msuaszrenuulunieilligiuaeumsdunsiz luauuean1591 sub-group analysis 18 941l
ti a [ d' d' 1A a o d' Y1 a a Lﬁ' 1
(HONI13UIWAIN forest plot (Adaadlugin 2 nazzln 3) wun vauIsenlvamansnanginn
1T Aa A 1 A o g’; Qy a o 3}4 d' A 9 ast O’Qdd‘ 1
ATDNINATIY TﬂEJW”U'NlI"lH‘Ll']u‘VNﬁu 4 31U79Y IﬂEJ‘VN 4 Li@\’lmﬁ)ﬂi%gﬂllﬂﬂﬁ‘ﬁﬂaq‘ﬂ‘ﬁ']‘ﬁ‘VliJ'lﬂﬂ'N
X . Y2 a Y o J Y o = @ 1w 1 2 oA g
doanguIu 11 (Multi-cluste) 3@ Bnnsdanunlaiinsanyinungualegranslunguiniuag
a 14 o v K 8 A = Y ] [ 9 A
MIemaasdseimsuazinanyindseaumsalinFnaou Llﬁ@\iiﬁ’ﬂg‘ﬂll‘]ﬂjﬂﬂﬂﬁ"l’ﬂﬂgﬂm’ﬁ)ﬂ
9 g‘./ 9 = 1 A a A 1 Y] a S Y g‘/ [l
MTGL‘BH‘HQITTWaﬂlla%ﬁ‘NWﬁT]iJ‘]Ji%ﬁT]‘ﬁﬂ"lW@l’ﬂﬂTiWmu?ﬁlﬁiﬂuzﬂl’ﬂﬂﬂg’ﬂlfﬂﬁ?ﬁﬁillﬂﬂxﬂuﬂtj‘il

{ < ° @ Ia a o {
Uszrnsnidluagiszimsuazindnyidnlszaumssinmdnaouinemansi 14 Iaga1naisah 3

'
~ a o

Y 1 Sy 9 A 3’_, A = ] 4 d’l
ganudn JuvuraznagnsIsmsngniientiunlsnniigatu e MsfnyIWIuAesdo UL
L g san A a o - '
(Content course) Fuilunagnsisnienldlullsunsuwmuimndnag Taonaunauizosvoelsy
dy I's a v 9 d‘ @ [
Wov nasias gy uazanudsen sl ldsunsuieenssdutasiannaussouy
§ a 4
913U 2 uag 3 uanawan13 A1z 1ugUIDY Fixed effect model 4ag Random effect
a a 4 [~ 1 " Aa A 1
model tazuaaanansMalugzUuuuves Forest plot Tnswansansignuaasldinuiaoninalian
Indifieeny Ao Aronswaswlugiuy Fixed effect model 11104 1.14 tazmawtivesndninas i
Y . a Jd a a o g’/ 4 g‘,: 1T Aa A
Tug1luny Random effect model 110 1.30 HIN15AUATIZHOANIUIIUITONT 23 (509UUAIDNTNA
)
59U (Pool effect size) Nagosmramsoulanali 1aa1 sunuumsiauing Idwassalunsiiwnly

4 [ o a J a ' o ES
Lﬁﬂﬂﬂi3ﬂ‘ULLﬁ$W%M?ﬁﬂiiﬂu%ﬁﬂg’lﬂﬂ'lﬁ?ﬁ@]ﬁvlﬁ Lmzmmmaﬁmﬂ"lﬁ’aﬂﬂimemiwwumguu

9 16 211UM 3 Mueneu — Su1AN 2564



MMHINMIaITeFnanmans

Social Sciences Research and Academic Journal

141

tlsganiamuaz Idwamsianaussauzaginnmans ldauazdanaliinanlaounlaslu

seaviguiuldlumananuazidiu ) luianaid 1dTasamnsamsensedunagiannaussous

VONNJ

3

3 U9 3 519 Forest Plot 1a@AIWAA1 Fixed effect size AN Heterogeneity L101% f1 Prediction interval

il

Claudia Khourey—Bowers (2009)
Claudia Khourey—Bowers (2009)
Claudia Khourey—Bowers (2009)

Nicole Tuttle (2017)

Deepika Menon (2017)
Deepika Menon (2017)
Medha Dalal (2017)

Medha Dalal (2017)

Medha Dalal (2017)

Medha Dalal (2017)

Julie Gess—Newsome (2017)
Julie Gess—Newsome (2017)
Julie Gess—Newsome (2017)
Syh—-Jong Jang (2012)
Syh-Jong Jang (2012)
Paichi Pat Shein (2015)
Amanda G. Mergler(2010)
Amanda G. Mergler(2010)
Amanda G. Mergler(2010)
Sandra |. van (2015)

Sandra . van (2015)

Judith Bennett (2019)

Judith Bennett(2019)
Valentina Piwowar(2012)

C. Aaron Price(2018)
Brandon S. Diamond(2014)

RICHARD HARTSHORNE(2008)

Alicia Cotabish(2011)

Random effects model
Prediction interval
Heterogeneity: 12=0%, 2=

2 31 Forest Plot ti@@4Wan1 Random effect size A Heterogeneity 118z Prediction interval

7.5420
7.5450
5.8858
0.9590
0.5261
7.0000
0.53086
1.2690
1.1120
1.0490
14.2200
4.3950
1.5910
0.5320
0.5090
10.7960
5.2500
6.0000
5.3200
0.8500
0.6700
19.3700
26.1700
1.0600
0.6700
4.2000
16.4200
4.5500

03774, p =0.49

0.33

0.47
0.89

1.30

-40

-20

Elugﬂgmu Random effect model

Claudia Khourey—Bowers (2009) 0.59
Claudia Khourey—Bowers (2009) 0.83
Claudia Khourey—Bowers (2009) 0.91
Claudia Khourey—Bowers (2009) 0.72
Nicole Tuttle (2017) 6.80
Deepika Menon (2017) 1.24
Deepika Menon (2017) 1.186
Medha Dalal (2017) 1.25
Medha Dalal (2017) 1.16
Medha Dalal (2017) 1.18
Medha Dalal (2017) 1.59
Julie Gess—Newsome (2017) 0.47
Julie Gess—Newsome (2017) 1.43
Julie Gess—Newsome (2017) 1.56
Syh—-Jong Jang (2012) 0.20
Syh—Jong Jang (2012) 0.31
Paichi Pat Shein (2015) 0.97
Amanda G. Mergler(2010) 0.40
Amanda G. Mergler(2010) 0.36
Amanda G. Mergler(2010) 0.39
Sandra |. van (2015) 1.06
Sandra |. van (2015) 1.48
Judith Bennett (2019) 0.66
Judith Bennett(2019) 0.33
Valentina Piwowar(2012) 1.04
C. Aaron Price(2018) 0.66
Brandon S. Diamond(2014) 0.38
RICHARD HARTSHORNE(2008) 0.47
Alicia Cotabish(2011) 0.89
Fixed effect model

Prediction interval

Heterogeneity: /2 = 0%, t° = 0. p = 0.49

0.2839
7.5420
7.5450
5.8858
0.95%90
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5.3200
0.8500
0.8700
19.3700
26.1700
1.0600
0.6700
4.2000
16.4200
4.5500

=
L

40

0.89

1.14

—40

—-20

o
N
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Tuguu Fixed effect model
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