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ABSTRACT

The aim of this research was to validate the paradigmatic model of teachers’
sustainable professional development. This research was applied in terms of
purpose and mixed method, sequential exploratory. The qualitative stage
was based on a grounded theory approach.

The data collection tool was a semi-structured interview. Open, axial, and
selective coding and maxqda (2020) used to analyze the data. In the
guantitative stage, the statistical population of the study was all elementary
school teachers in schools in Ardabil province, 5009 people, of whom 360
people selected using a multi-stage cluster sampling method. The data
collection tool was a researcher-made questionnaire. To examine the
significance of the relationships between variables, the partial least squares
model, convergent and divergent validity, Cronbach's alpha, composite
reliability, SPSS and Smart PLS 4 used.

The results showed that the path coefficients between latent variables and
main constructs were higher than 0.7 and the factor loadings between latent
and observed variables were higher than 0.5. Also, the p-values were lower
than 0.05 and the t-statistic was higher than 1.96; therefore, the relationships
between latent and observed variables with the main constructs were
significant. Also, the average variance extracted (AVE) values were higher
than 0.5, and the heterotrait-monotrait ratio values (HTMT) were lower than
0.9, and the variable items had appropriate internal correlation and
discriminant validity. It can be concluded that the results from the
guantitative stage confirm the paradigm model obtained from the qualitative
stage of the research, and this model has appropriate validity.

KEYWORDS
Sustainable  Professional Development,
Sustainable Impact, Paradigmatic Model.

Continuous, Effectiveness,

2026, by the author(s). Published by Payame Noor University, Tehran, Iran.
This is an open access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/).

https://etl.journals.pnu.ac.ir/


https://doi.org/10.30473/etl.2025.74605.4403
http://creativecommons.org/licenses/by/4.0/
https://etl.journals.pnu.ac.ir/

(NE=£0) VEoF i) enSs 5 obxiy ol pyla 0)lads o ppms S

VEFNYN b pdy F)6

VYN sl gl

DOI: 10.30473/etl.2026.73280.4322

ol 4
Sk 9 DKL T (S 7Ol 33 sag

«&3}{. oy

Olodzo JIsl (G148 > drwgi  oafdl)l (S9N b sLael

i'QM.?l: KYNE) Jél: ;6933' e ‘*réxf‘ ‘55' 41)9.;»‘ J;Kﬁ“

oaeSe
3 otagse cnl 2 glabis Jaly (slebyo s ol 55X oskiel gy o 5] s
35509y 2 e iS5 Aoy g Jlste (ST amel (g e g 00, B L
Jos g 4500 cas g 4Bl k3l des anlas daodly gyglaen Hlnl g dliesls 4k
drol> ¢ oS Al o yd b oolawl (YeV+) 1508 Ko g (i3S 5 (5y57w0 jb (5)l50S" 51 Laosls
by Y5 lass a8 340,85 00+ dlawd dy ) bl wylie olal ladee 4 Jimgs (o]
a0l iw p modls (g yglmen il ad Gl glals po X cladgs (S Aiges g, 5 edlatul
dSen 2ls) S Sluye JBho Jao ) b jie Luly) (gybline oy sl g2 ais Lo giome
A odlal smart pls 4 5 Spss « oS 5 oLl ¢lig,S Wl )31

bl g oIV YL ol sbojl 5 ledy sl psite (i prme iy &5 3 L @l
g +/+0 5| oS p-values ylio cpisman ol +/0 51 3YL LT 5 ol sla pite oy Jole
sl olims Lol sloojlo b ST 5 ooz slapeize blyy cpalyilis 2393 VA 51 5YL t o Lol
Gy — w8y Lasls ,lie g +/0 1 5V (AVE) ond gl uilly polis cysizman
Gl (S8l 25y 5 (5900 (Kot )b Bajeiie SS9 390 /A I S (HTMT)
Ldg

S dloyo J| ol ol Jio e o ] ol gl o S8 w5 ol
ol J10)95 0 (spolio slisl 5l Jse () g 35 0 B 1) gy

Sl sleojly

0aSisly ‘@i‘:j}n] Copde (68 (gozdiily )
i ol owlidilyy 5wy pole
Oyl edmdyl syl

pole oSl () pole 09)8 luiily Y
(shod)) Bame oy owlidiley g (s
ol )

pole oSl (wy pole 0g)S il ¥
(sbod)) Bavme oy colidiley g (s
Ol edwd)|

Sy pole 0aSil (i ple 04,5 oliwl ¥
oyl ooyl Bivee oBuiily ( wlidylgy o
Oly!

1 ghuune 0din g5
el B
akbari-ta@uma.ac.ir :a.ll|,

i Q,g" 4 sl

“59& Oy ‘d)—eﬁ u‘” ‘)%,bl VL;K:A
s ablael (1F-¥) ML salj Jole
.OLQ.LQA ol (glad s dawgd Lﬂl)])li
9 PESjsal 6pSh ) gl aslila
AP0 (ENY ¢ jlbre

2026, by the author(s). Published by Payame Noor University, Tehran, Iran.
This is an open access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/).

https://etl.journals.pnu.ac.ir/


http://creativecommons.org/licenses/by/4.0/
https://etl.journals.pnu.ac.ir/

(V+10) Pohlan 5 oikn bawgs ol ploul Glidiss .ol
Cab s Il )3 Tpglte lbp dnug (g9p0 GEE
e Calag 53 9 393 3 Sdas g Al dgu0 sl Glodee
lyat o350 Slakeo Lais o ot sl Lols 48 col
2B il (gl lp cliie (Gl dnug @)l L
Ay Byl aiby g a2 0 plpte el (e 2
Canodl ¢ yusd oyl S Co e 1y dusyio diljs) Gllas ls)w
Glawhe 53 pollpble 03y 5 (5o Simd ()9
axwgi 4 b Cuglol b olpde A8 o dtwsp |y Bjgel
..\m.»l}» Chydw slp 1y 39> OL;S)K oololxo slad >
St S b g Cuto isel @l (Bob ol 5l g Wil
TV LU SIg g e p) S (oo Casii | st

drng Sbgy Wl S plabre (Sl dnngs S50
bty X515 o Cawndds |y Joo 800 ladee o] j3 a8 ol
A e Sl 1y lakee (gltb s dngs g lalT 5 Jlud
ol 5 slenl (S5 L alk gl gl anng
2 2k GBI (6)5ld onl 2 ogdle 358 a8 LddeS
olysa ol 31 olsn B 393 plel plalee &lig) (s (S5
2,5 odlatwl lodre (glad s anwsy I Slasiis (glp (o)l3l
Cunl 028 s ey 9 5150 4 yw5a SleMbl (55l
LS o o gt 395 eyl (S5 ) Wl e plakee oS
Wile ccalizo glaass 5l ] )90 40 & g adlllae ol plo
drsg polio dalllas g lole L3y Sl g eyl 0l
(VeYY ;L_i.;])') Cuol pho ylalno (gldd >

5 5ol CadsS dgt0 IS pladre (dly Gld o dnng
5 Fspl «Sigy) Whosd 2Lk (o3j5el cbig ol
ke i (slad > dawgs g plae 0 1SS (YAYY T gl
(R e Coles cuoB )9]94.; .JJ)].) p.l;w .))glo& uwl)B‘ 5
2 ey JB b ol wlidasels 5 IS Lalyd
2095 by 0 45 WIS o b (G dangs g plro 035
Copde D (5y99m Lid ledeo 3,138 o )A;L olro 3 Slos

5 Hilton, et al

6 Continuous Professional Development
7 Herrmann, et al

8 He, Guo & Anulika Abazie

9 Zhang

10 Bunning, Spottl & Stolte

.

dosdo
Slge coliyy caliste polic ¢ yisu il g 2ol )5 b0l plas
cslad (objgel Ul g il olalro cljol il ¢
b pieser o izl Olgisar Jo glie g 28 9 (058
4 Blgy pdigel pla b ow)h age g0 bli)l S0
ol opl 5SSy cplply S Iy Cawd Jlas 5550 slaciin
A 10,98 canlio CutsS 5l g A3L iSu Sl g el Wl
5 ol ole lsieas pleo ¢ odjgel plls polie o 5
Silopald > 1 G iee oSl oSl
Wloie bl sl il oy caslio 5,50l (glacs b
G orr sl e Y glaKiels Il plnl
(IR g 3) L8l Jlay8 50 (bgel pllai ) (oge
S99 obisel Slaptams Cuddse (lp olakee
Somdgl o Sosk) Mt wgo Sl (ligol > 550k
slolae (35 wald Glp gldse silunialy (V14
el plodae glad > (S35 Jsbo 5 YU cudsS L 50k
Job Coss o 3 Vb oS b gl daug B
auej (VoI S8 g Hhle wigela—Kid)ly) 39 o0
b dyie Cope g (oBjpel CbMol qale o >
dwg p fhe Jeloe o wsdmie ) Cujeme
Cuonl | plales (6145 dnrgi dgut0 (sl Olales (slad >
g ) o obigel 59 Bl Cusk (ol
(VoVE TS (lse 5 SOb) ol )58 5 Sy el
Olabe gl dnsg ol bjpel luiletn
slocdyiy 5 Mol cogli lp oolul o) Olysa
x5O Sygpd cdlsos nl 3 D9 o0 sy laline o3j00]
Oledse .85 0100 plgi e |y luye Gle 53 pglie 135
Gros Colgtun ) (hjeel Wl 0 gy B oS
D) odgs 1) el il (Jeass g (oS8 05 e
& lad > drwgy polie slacdled o ol cSlie plplo
b plore dgde (B (silal S 0550 3rgdS kS
353 hjgel slac)loe ¢ SISl iz > Jlab 8 Lt
g e S 1) 3 b al WS Cogd
CoisS a5 5 S e ol 1) 058 odjgel slmosed
Ay o il iy o ) el isls 4 a8y g0l
Sred b plobee gladyn dang Coenl ol ogMe
odd diuzy ligeltih leasd Cpiy b ol paie

1 Khoroshi

2 Blomeke & Olsen

3 Darling-Hammond, Hyler & Gardner
4 Yang, Yuan-Cheng



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] SA

b b dng (VI8 ALT) IS e sl s
o Ll 50k g ey Bisel sloasly Sl lie gl
b el Slao)len g GBI (paasS dawg lp & )l
YoV d5L) wlows (ahb oljgel 4l gols Sgup an

gl (VWR+) Ubye 9 obj9el sl Jo8 ks 5
lalas 5 lyte clad s 5 W] oolizel slo Sl
5 il » plebee (b cop pllss (i) 5 Ak
Olalee slagsiiailys sl)l (sl Sgjle Ll 595
g o paly U e S Lt
Obl Gldys Cugn Cugl 4 oS oyl g5lu 054 )yl
slagrialy Ll g o Kiagh e dawgi holslpe
@) Pl g glodee Gle (295 5 38 S @ lad >
slacuoy dbol 5 (Jo g (e gaw > ajglies
oelasl 5 Glke g Sliios 5 Lale jete (igel5l
5 >hb s plebee iaggy sbedld Pl o)l
ST Sl glie gl led o g Jad (Sl o5 )2
g Ll Wb ol cpl s 33y (gl plplo .l onds
S Siwls 5 Mo (b)) oy cwle lodyal,
g Ol Syide Cogy Cosl Cax P (sepes
i )3 ol (glad > Cagn 390 s )3 0oy (sl Sl
(WWAY ((o39,5) 295 485

2 35 Jdo a5 L)l oade (V+-F) U o Sen 5 sy
Caibge ly ol G Cueal dadsby (olul 3y
)y Sl sl 5l (g5l &5 Sl culadol
SYob Sloj 0y90 5 0 Wb Lol wias o )8 a1,
Olalze (gldd > drwgi amd &) Sl e b aSle Hlal
&S Cal J8n 2L ©y9ps 5 Cenl LB ol 4
g Sl 03,8 by (Rl (edee J2d )3 9290 sl il
O pudlS) Cosl by VL Sigel CodeS 5l oy Slabys
g CbMol ol g9d50 (0 gohae b (JS pgboas (Ve
Olaeo glad > dngi 9090 (oBjgel Sloplas ) (gilue
sl oMol (gl 5 lods g sl 45,5 5 a5 e
Mgdozme old) Ay ogs | NS g ohe 1
(yray

O3 cimd Ghyon g ool el Sl IS
Sobjsel sl plalee (Slad s drwgi sladly ()l
Pl jlre g Byl Cjgoh &5 (lodae Cwsd (yeus

8 Ajani

9 Yang

10 Pluye, et al

11 Ganser

12 Shah Mohammadi

CaieSy Jelo 4y lgel il (oliziod 51 lisalel 5 (550
ol8l 1y lmL'j Gl Suwls (Jos zoles 9 (glad s
byl g o pde Coles wdlglh wlibasels id and 0
g oyS) Cawl Gl Gladee 3 Sles il coles > (g)l8
@3S bl S pglie (gld s dxigi (YWY g
558kae (VoY e T oyl 5 bl ) sl olobes 5,Skes
Cudbge p Loitne |pj ol win Jhos Globee cleby>
sl ool 51038 o 36 sl bjgel cudsS g fjel i
295 Jol Jrily 0 sy sl (ligol il g ice
F&5) Wb Lials hjgel cutsS g 5,5 wimlgss s
Sl drwgi g 053l g Jelos cpl cp daly (YAVY
G Coles 5 oy, bl 8 amde ol plakee
PeliSan 5 Syse) waie Gl Iy plales 2,Shee
(Y-¥F
SIS o b ploee (Glbp dmog p o0b5 Jelse
» (PLCY sl (630L meleys > x> Lgbzs.\»l)ﬁ
el e OKMCA.{)JB O Sexel &S Lo
Eard 9 Shteby 2 Olabre bl p oMl s
Oead dalllas pl sl Cuonl Bl ladeo (lad > drwgs
Oledre (gldd > drwgi p 2B Coles &S e o ol
o590] i 4 lode CudS (Vo)A K Sola) ol ).ul)
50l s gl Glolae D)l (St (6588 o
dxwg sedls o« Cl ) O;“]).gl.b' BV N )L.M.u
S 2l 0gd wrl)d plalre gl jl )90 9 cunlio (glad >
P ol s e o 28,800k Sl jsbay ails gl
sy o) pleal b sl vs wpd WS slaogud
Uhisel 5 ooty @) (gl dnwg lacalled ¢ Jloy)
09> S 5 ol (1 g (sl plakee 4y ()L
Sbgy (oB590] piam b a8l poitene b breled cpl .l
sgbar b drwg glaclld aus bas ) (gjel
5 ble W8 Wb plale drwg p (sblie
GRIBL o W gl Glp plelee sla 35S
8l pligel il & (bjgel CodeS p @pd 4 g Wb

1 Keiler

2 Kopsen & Andersson

3 Irmnidayanti, et al

4 Zeng

5 Suryati, et al

6 Professional Learning Communities
7 Hauge



Job Lo g Casl odd Gy oo Cog col oS
ot slp b g S e (rimes ()l
b3S e g Oledae by puis & dlasl 5 03)8 sbxl
o Gde Yo sladidaiyd Job )0 a8 cunl edly yiols8l
b (23 > (VoYF) VM ohlSen 5 BeSloyy sl 0350 i
dole Glysar ol plalae (938 (lad dnng s
higel adgs Sy bml Cogps wilaie Sl dng
CudS B clp e (pple plyisa |y (ladate
|y plae yotuwo (Bigel chlisco Jolyo )5 lole adsl 350l
g e JUlo Limgh loasl S ol bk
Slr Ololee (535 0y0 25509y aej > (Y4 VF) Vinjacblé
PGS e Ml cuas aS ob Gl ol glad s drwg
oo ol bsn 5 (S 3 Sl 4 ol e
SF e CulsS Mg & Slise) (Shy nreke O
SSan Sy g dusyle pie 5y kS SST 00 |2
VoYF) Vol 5 gr90 = sgise g5 S09y il labeo
wlodpaly cplelee (Glodialg godge L piagh
il 3 ek b dng (lp edaing 550k
S b Cgenl el Ghjgel Sluge > plakee 4yl
$2905 lge >SS gzt I ol & VLS 5SS
Uy @ Cesd 5l Gl pledae jure izmen )l L
o] 0565l 5 <8 lie i g jli 3)90 ale glio lulis
ol g oMo S e STyl S0kl
Sl @blke @ coid Gl lolre sl sl
5 &l oo ) Y b ple olulis
S (oo Cales polie )5l g 3l Sins ()9
drgi Speley Ol b (odmofy > VVY) Tl 5 s
drwgd oS WS o lo lodae S8 dnng Gk 1l
Sloe p S5 (GBS p e S Sy b sl
> i 1y (BB plej e g () (b 6550k 58
2l g ) Coles 5 ol glbp cogn 4y Jlal
e Jolos 4 8 b 53 pledre isuplell Sl oo wlee
LS S8 255 palgs )
lys b (VVY) Tigsle g plolS adlllas Lol (slaaiily
dawgio dwyde oz > Gladp drwg (bl ()b padds
P Sl dnwg sl )5 ST S amd e LS g5 ol
53 sl 4ty 1) 55 cusle 1L pladro il Hlub w)lie

10 Permyakov, et al

11 Manal, Mohamed & Fatima-Zahra

12 Rodriguez-Gomez, Mufioz-Moreno & lon
13 Foster & Foster

14 Gamlem & Helleve

lyt il oS 5l plebee g G B0 g Sl g 0
Mt l3)95 0 (gl8)> dnwgi g A3y (GBI (35 joyk
CaieS 5 bl Glolee s Sl Gy (slojeel 5 petie
2 oS S 86 pdye plonl pob b 3 oS Glodee
sl 650k g (> Sty ey slagits,
veaY) Ty b sd (VWD Fho g alie) )b
Sl e Jlo 3 plee o lp Y ol bl
slé s drwg Slawlis AS o die (glads drwy
Foe slas > dawgi s S el bl bwgs WP
SaoolisS colS S JB y> Vsare g 5,5 e 0
Ol 9dioe ALl 61K g b o8 S b Ced (g0l
S sbd g M plordl W81 el [)380g5 (slaols )
P o by e bluail b bpie (g)bl Pl 4 dge
e Lol U el ases
B iy Slul Gy dxsg b odal)
15 (VoY) lobws o palse sl aBS g ik
P e (M dngi dcly o (ng Egdse b (iagd
loslainl b (Sai; adgl sla Jlw jd milio 4y 5l o5 9 dlds
el (B s o) Lol (sla g coiss
ryed S e) JW lipl g (3 pie dinej 4 oles
(295 cSilie wgiludie Ban i (Jobi )35k
2 &S 60,8 lols 1)V jiso 3l (gl s dawgs (sladel
2 oM Moy dmo 56 gt b gy o (VYD)
g plre Sl )00 0 SSre ploae Sl g lagly
Sy Sl el asilejle ¢l g5 Ol
» 015395 be J)L\m 9 «_M.wL.\» L Olfbﬁ Lgl.m)’[,) LY
5 (FoVF) A lSan 5 J Limel b b olbls))
sl Solie (2ogplil Gl I Sladp Ay disj
Job » (Sl a9 S o3 el
& SaS gk pladl aS ol i NA-WgeST (oS e

Casl 039 o plae plgicds 395 ying > sl By

1 Sajadi, Kian & Safai Movahed

2 Khorasani, et al

3 Abdullahi & Safari

4 Pianta

5 sustainable professional development
6 Mazhar & Sylva

7 Effective professional development
8 Wu, Bautista & Lee

9 Li,etal



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] &

Jua)) el i5e] (sloog)S o g ol pnly g 0y 5 diges
LoBud (6pSdiged yigy 5l odlatwl b aS Woby o JuSis
lmosly (oplas glsl b (g)lol anols (clacl 5 ,&5 VA slaw
anlas doodly (gyglpes Il bus Ol aslas )y
Sl b pdpleiel Jlre oy g aBllisle des
5 Sxiial opliplnebl (gpiplisl Jols sleel
olitwl (45 gl CudS 2L 4 gyl Car sy Jlasl
<bil Gope oy Bk il lgoee Jlod (9 slutel 45
gl Clib 5 5k a5 ol (g0 jolate pl 4 03
ohlas g eS8 polie o Laaly aslul Hlasl
a9 S Uolye 4l 3 alul a5 g s oMo
olitul (ol g (=8 Slib gl 5 (513598 ¢ gjlwesly
Ohles jl )8 da L] 5 (&S isu s eiomen A5
A e wlMal g Chlss 4 g 85 )13 0pd 5 4ol
alo g Singy Jlol GloSow I U ad g by
Saing o el 68 bl 5 bl 5 oML
oo JBley 5l S slmodls Lo cua 258 08,
b lojan Setimgly copmlesl ol o b odlizal (Y+Y+) 13gsS
5050 iy e ©ypon |y gl daaslas sl
laodlgio 5 (cogrie (slcwe g 31 pbsl ]) 5l (5358
Slp i lraslas 3 g o e olad] bl 4 |,
oolaiwl gyl gludl 4 ooy jawy 5 Gideh ol
kol Jolge clp el candas slaodls ool )5 o
5 oyl, (Sablie (clane; el bulys Jols 3o
g 5 glolid Jol g ()8 ladsie o melis dasely
Ol 9 A a5 $yge (5SS Sl bl e
Ghol doie plgisar ol Gl ansg dgie b
doio & Jolge cnl g Migwyp Sl 350 3 (sltenn)
Je b spar )55 oSl g wad 03y Ngn (5yee
Jto 51 o3litel b Jte cpl o 8,8 JSb aubilyl
slodly coles e b ad o905l S Slupe Jiho
Cu o5 Alye )3 298 pasude )l e | (020
hilon —(woy by Sl wad Ll oSl bl
hol lodee ads” (gl arels s o cpl > 0 salail
2 Lol olass o 09 o)l il (g ojle 350 9
Jua)) il Gayang 5 Gajel JS 0,00 51 (8L )s Lol el
i 90—z )5 Jgia olul 2 &S W39 )5 0+-4
Slals o N> ladgd (S Hged ) jl edlatul b )i YF
GyShses gy 3l edlitwl b gpSdised Wad bl
4 ol plgl Jolie o5 85 Cppo (gl po aix i

buwg 1) p3¥ colos g 2SI o gt loj Jobo
coanlp Jws lp 0 (2B k) g e,
G ol WSS S Lds D drwy g (6800
dngi dige) 3 (VYY) ' (0295l 5 LS9, 99 S e
sl pS0h sl bl lele Jlul gl
Gy a6 5L aeley 05epm a5 o s (PLC)
ol cul gpe Goian 5 Obigel QOB 5 plakee
So)e orzen 9 xSl 5 bisel sladSuy,
csbazs €8 iy cpl y0aMe B o s 1) adpdilcuie
> (YeVe) Tomld g o aimaie GRIBI L oligel il
Ol et 52,05 plod olao (6 S0L LI lsie b o5 img,
Sl arwg Gl w1y g5 b fladse l slaw 4 &S
oy e 3l ae F 5 SO a8 Wby )l S e Laes
Slelee by (Bisel JeaSS |y s Sl lgie
S 5ey YV 0 ks baoby 5l sddicws il 9 3l g5
D9 0 Cauwd

Do dinie 9 Olodl adlas b oS pl 4 ang b
dgej > o plxl laginghy juln & 405 ounlie
il y g sBigel lagleile 0 luly by anug
S lapingh (pioxen usl 0ud plonil ()5 il
dagd 3)50 )3 03y pobdy (RIS g b (o5l
S5 SIS Sy g ol w855 ©j90 lales Hluk (slad >
@5k g 3l 2y plales b (Sl dang dinej
Ol el (6y908 dise cpl 3 (o oS S ()b
sl damgs o)l (568 bjliel Ban b imggy ol
A8 el plelae ol

P9
oS5 by e 3l g o8 Bua Jlas I e
S A ye g (oS- aS) Jgo S]] gy
slp 29 (98 281)5) sbaesls alas 359, » (e
Jolos b basye (28 g (ol sladsie 5 pualie olulid
g Olealee Hlul (ld)> dnwgs Slasoly 5 byl < Sge
wbgbuwy g bl Jao (bl Glae; sbxl
9 wogliwl depllss )bl (oS S > eadeslitl
Jolye 5l osliwl & 7yl opl 13,5 ookl (VAQY) ¥ 68
356 S g ogme b IS Bk I by il
Sl flodee g olpde 1y (g)lol amels s yo ol 3 )

1 Meesuk, Wongrugsa & Wangkaewhiran
2 Liu & Phelps
3 Strauss & Corbin



2o Ll caa ol g 5 <85 )15 Laaly aslul jlas
VNS
S 2bb g ladlpw (S9) Glusn I plisbl jslaioe,
Y stlofl dged el Elig)S Gl s ol sy
Al Cas 4 /A0 Flig)S Wl coys g 005 Al
) CS ol elaly 455 VO ) JSie byt
line gwyp sl 29 (o5 b 08 chawgie b olj
GAB G Sl s Jae jl da e e Ly,
oy dsam) wxSeilul 5 (G9) Bl clajs
sly )5 osliial ojle gy e sl STy 5 Ko
5 elinsS Sl cuys oy Sluan (b9 Jl (2l s
JS e Wl coypo s edlamel S5 obb

Il 8> dmngs el imo asli iy (SlorsS 9 ol T Jgo

_ . . b ok
ey 5 ol laalsdo lnidlye
VIXFDFNARN N b
YRR “hr SR
ADNEAVAANAY 5 oo sla S Se bl
Y\XYYYYENOYS S syl Sy 5 e
YYYAYAY- ¥ dilate gy g Cople
VXY Y o9 9 shieel pls
TaE Y sl caloy;
Yaxs Yo Sl Smpesleyy
YVXA Y duoyta g oy d‘;’: )~
aE. Y bl = Lol cdluy )
FAFY Yo ol (Kb sy
FYE Vo bl — ks caluy;
Yoxs A o
YA Y S ,
¥ Y sl ks
Sdsle
2VAY Y ool
INPAE Y gwlw
NS, p o Shoblalyesli
Sl
DALY y oo ool
S e
- 3 ),
$e8) Y S
FYSY Y S sy
S¥ED A sl JUg @l )lo
ssSV A Do » S e
FASA Y sl
Yo Y Slojlu -
Yy Y e
VYN0 Y S99l

olps il cpl (b el Cend 4 /A0 Adb iy
dlos gy b eyp S slasls g (g bl
Slauye Jols Jao jl blazwl Jll LB > o8 claodls
Y Jods 55 . edlazwl smart pls 4 4 Spss l58le 5 9 S

il 25 2 yd

039> g & Jwd) ol Uhgn g hjeel sblie )
D s )8 9 338 S o g (Jlod (LSl

& Uyan 9 Ubiel ddlate Sy oldlis 0jen il Y
Do 9 Logel adbate bl Jled s Ol Gslas
b ol 3850 5l Jds dilate (bl gl obl o)l
G5 3l g e S ddlate il Gye ) (Jed)) Vo )
505 el 3ol &gty (ed et (il

30 9 00f plobee s (By95 9 Shjeel dilais o o ¥
S asuie (Jed Sl e jlie dlass 5 Sl

5 obisel slacupie J Bl bl 4wy b ¥
Oledre JS )bl 4 s (550905 wr> (bl oy
a9 9 hjeal dilaie yo sly Jud)l bl Sl
W

Bblie (oliwg) 9 (s (Gl oylae JolS cond 0
SpSUged p> Comsd & 9 125 45 Ubygn 9 Lol
Aol i yy g b Ol Bolal O jgods (pwylie | golaws
A @i Glalse oy

S A jo (1S agel v 5 (g ylo] drals LY Jgd>

N Sl lodes slass bl o
SN B e

oF YN A7 A\ sl b

3} SYE VWS OYFA pd pSe

yY- WAY YA VY sl Y asl

sY v.a \OF IATA) S W B VO R RV

\lz AAZZ A A R V2 o

i Yo-  WF WS Jss

Y5 YASY WYY YOAD Js

2 SSE 4y (65905 o2 9 S)lel dnole ) Jg> 3
sl osal (39 9 Bigel ailate
Al drwgl didl 3iote dol yiuw y odly (g9l5,5 )15l
Joo lae p asljhuy e (agh (A dope
2 Al iy Sl Jedlysiwd | eslatwl b a8 slaodls
olel p eSS ahb o obaie) slagiag
baslas (o (Lol 5 (28 sbodsio 5 5L 1508
Gygods & ool J B 4l gy 23,5 gl el
e ol g )b (pdiz 2sd wlali g ad 2l
bl g asl iy lgine 9 6ol (2lg) 4 (o)
Obial (oSS g (Mol (slajlas g 0 Sl jglite g Loia,
iolojl g Sladie & g0ty dabiuy 0385 Jleel ol 5
lalgw 5 25,5 Ll oylel dmals sliel ) coolaod 5o,
3 oz Mool dol yiuw . 00,5 CBls ailio g slos 90 ko



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] \Al

se Pl (55 e wsilesN (S yide )b 5
ol g Jdoo g 48 ol 5l am 0s (el oleo
S Cul oy G2 Gige S e dste
» kel dshe plyedr jlub Sl drwgi ngh cnl

Caw)

sl
e p (&S loodls (iaghy (bl 505U (b cue
e b )5S Jolpe (Lo sbaesly ¢y las siepllas b

Pl b plojen e cpl o ind bo nF

5 objeel pll
Uh9n
Sl coloy;
clop;
lesiS— Ko b
5> ey
dusydo
—belsd il
HESJPEI s,
» 8l —Sed ey
& 5oL alelaxs! o .
S — S celuy; ke ""1'{*"
Lz T e s S5
e S yudio o0 c e
ol B ErR) 9
< < Sl < K148 o dnwgi € dyle
‘fl” S5y Sy g Copdo
5561 il e bl
b Salslis Lyl
oig3 &S le b
L3t
sl
oLl
ol

gty el s Y S

A5 Ly o 4 ladgio plu g 85 )15 bl Jao 3550
oy p o8 Cul B 5 bl e e Ll ) lase
Ol Sox 4 e g S ;b plales Jul (Gl dang
5 Copde aBSpbxl laslas bl & Ngd e
by 35 5 plalee dwyde Sy 5 Copde dihaio gy,
5 3y90 008 (5l g D)5 9 SRS IS ) (oot 1B
S g Wyl & ol dmlyd ocsliton; Ll 350
B3 oo ek Jl (gldd > dnwgi by o)) 4 o)) cov
ool 2w &) ol 5 oy o sl (gl 4 bgaye
s ohan 9 obigel el B Spldl  (ladolas
(stolss sdusyho g2 SloidS — (Sim B ()l lo sl )
bulyd i Sledbl —()5ld 5 (ol = (S8 (b)) -

5 <85 Sygo b gl lSus (VoY) best S
Sy SHSAS ) g WA glginl (Lol g 28 sladlgde
5 Bab kadye pn a4 Jlul Gl dnug Lol dsie Jo>
Aoy aw I ol @ls )5 meey bl oS
B > dghe V5 oumd)Lis (o5 9 5ygee b ()15
Sl Sy el sl Sho) e bulpd Jold coabll Jso
(ddhaio yy 5 Copde duyle Sph) 9 Cupde il
a5 ool bygn 5 bl pl) (sles Ll
S iy wslle caluy) Jold acdley;
(SNl —(pgls colop ol —(Sujd coloy;



S b ol > S Sl Sl 5,505, o i
Gly g b oS bgyd 4 5 g)lsle c¥sle 4l
s & oK ohoa Cunl Jowlo Bly glady,lS
Dy lss Soslhe 3S9) cnl il oSy ciian Forony
85 3 (bt 5 isoss ol B 3 loosls Lo gl
Glidls SVl Jio ;.05 odliwl 4 smart pls 4 spss
o e b (F9) dle Jue (i Sluye JSlo
bily) Juo gpl WS pasdie ) oy slapsie
ke yrwe ulps polel K06 L ld sl jee
b oleiy sl Laly) ((Som) s Sojlul Jao g 29800
a3 i Glole sl bl 1) oS

(EY3{WERY VT 31Kt Py-S1 v Wepg KV

Y
Q6 qi7 Qe que Qa0

ol dad Cpass ol ¢ Jole (olon)l o lbiliasl pano ol ps ¥ YK
le blys ol p-values o

P- g o cal s ole olayb )5kl s ol s YIS
laigoj Llys o3l values

o5

0950 [0.000) 5]

1958 0000
0945 0000)

0.954 {0.000)

ol ot

"f 2lial / Lai\

/ol [ sslel
0S5L{0000) 0350 {0000) sy 09280
/N N
4
W Q0 ol o

P- 5 o ol dole (glayb e )lusliasl pnne ol £ JSWS
Sl bylys o5l values

Wile (ages g gy blpd Salilie Llpd s (laise;
oS gm0 b 5 s gty 45 el 0 g Lth (S b
g st 1y Wodpealy (gl clalys cpl 38 o o Lodenl,
ool il p3 U led @lo S lpiedr 9 03, @ s
(B e g ks @l Splol cbaslas
o yly o8 did (b g e2ball ((Sin b slo]
L 28 s yaly 5138 o 3B ladns ol (gMb > dnusgs
Tie Sy oy I &S cul o s iSeny b
Gk il &8 w5 b wllidl g ded 0
Ololae ol (sldp g oy Jlai 3,90 (sladely o]
clelazrl 3 S lis Jols bopmly ol 2ede Jobs
Syde b g G gilediiue (gl (6yS0k
P eSlie g Gl e (2hb S ape (iless
9 ogene S0 a2 Jolds Wadely ol (gl
9 2,5 o okl Juo sl 5l o8 s awgworel
oolol 2 &S s bapaly (6555 4l ol (sl g
el Gl dang @S pbxl gloddod g baslas
5 sloinl eal il 5 lae (938 ladely (b ol
Sl > dnugs < imghy (bbbl oS Blbae sl Slojlo
Jold e Lulyd o8 cul eloinl sy S plodee b
9 dwpde Sy 9 Cupde olae S Sy ol o Shy
o Sk 5 Capde 5 (65 USS 3 dibaie (5 pum) 5 Co o
ol & lodag y b laiges Lulyd g ) gaqe 1B
IS ol o ol clbls)l o Mels g,k 5l sloin] oy
csloy; 5 Ghen 5 gl Pl Jeld 0pS e
o =( S byl — (ol SlosiS— Sun b oyl
oges ulyd Gpomed dwjple i g SNl —(5)5l8
g ladl (sl (gl (ool Lulpd Jold dmls
U s |y globae jlul gl drwgs (sladjualy ((Sim)s
Oy L S e 1) o pualy (sl ailgi oo g 03l )13
oS aimy )13 b cod ) plodse (lad e dnug o)k
ol 031y L5 Y JSS 53 (gy970 (6808 g bl
el gl amg cabll oo bl cua
—ey gy Jl db e (i Lally) (gylbline (g olelee
logbyy Jus opegd plgsar S Sl JBho 5S4y,
2 e 3,509y My oS cwl ] glBle Yol
aw ool o> (5 )ieS (Sialy 3,509y cnl (ullygS
Ol D) 0ad mjs gedls (39 Jloyi g boyiie iomie



Oledre il gl gy (ol 6581 (bl i oS 5 550 v¥

0859 40362
e o 0.804 (75.480)
0850 (123078 _ =
0958 (167.226)
0945 (%0525)
s 0750 23043
gl 0.922 (108513) 0925 (119.791) 0934035829
b Q54
7
0942 (164493
082 (115523
3
L ga
sl ]
D51(126145) 0950 (116.957) 0920 (99.111)  O.92B (3L678)
Q9 ase et Q2

DMJJA:U Oy wl)..p ‘le”"c L;l.m)b 5.))‘.\5[2»:‘ pron pg‘l)..o A J&&S
Sailie byl s ol t-values o

-
0889 (30:900) 0.885 (66.167)

Gasas . rem _ase
0.932 (97.214)
0937 (124.341)

i59) iy e S L

@ e s e S
a8 1418 a2 (509300
ooz erann 20
o S

b i el ass

Q% 522 s0s1n)

a7 casin

P,
s FSwem 095088524
osas o s o e S
- N J/ as
a0 ast ot

O colpd ale sl )l o ol Y oSS0
o yaly o5l t-values g oads e

Qra
ws:um 0%

mn: 832 0.023 mo.001)
T, [t anu( 125308
/ el s sty ars
= PR
ea;;m»m ot et 035 o 0.9-!7 255 uv]""‘" e a-m;mm.
-au s

u“"” wl)ao L_;Lol.c dl.tb)l; ‘))IAJL.M:] o wl)ao R J&M
sl ol t-values g oids fix5

Jio o &S dady o lis VY 5 Ve A A Y o IS
Je 50 9 IV 1 5YL ojlilinl e culps (g lisle
Ored itwd [0 31 gYL Lole gyl (65505l
Sk V/AF Gl YL /00 glad maw o t-value pole
b ol sloyiie 9 bansS L platy lopiie daily nlnl
sl Jlolins oo
el @
g ol lojle le djlubic]l e olps ¥ Jgus
Je 2 &5 ol dog b amse GLi ) plety sla e
S cnlpl 9,85 3925wt 308 Laily) ((59)9) 5yl
P olal polia (irad i s calyd glon IS
sig L p-value ,olie g VA% I YL +/+0 (slad xaw
Sl g 30k yme calpd a5 sl /40 I jzaS
L Hbolixe S

(]
0843 (0.000) o
0,889 (0.000) 0.885 (0.000) 0432 (0.000)
Qs 0.922 {0.000) 0937 (0.000)
0922 (0.000) 0.814 (0.000) ABy el Q67
- 0.827 (0.000)
Q57 o o clelaml ol e
0.849 (0.000) 0.852 (0.000)
0,892 (0.000) Lo
QB )
0.906 (0.000) ]
=
-4 Y ) 5
0887 (0000, SR a8
Q59 B Rl T R ]
PR SAA 0500 ooy
0925 (0.000) 0525 (0.000) 0914 (0.000)
Q63
o st Qe

P-ValUES 5y ol ¢ ole (ol )by ) lsli] s ol s .0 JSKud
Lbb),:.hl) D)Lw

Qe8 0.897 (0.000) Beely
. 10.902 (0.000)
0.930 (0.000) R
N~y e
0856 (0.000)
0.808 =
(0932(0.000) 0814
e 0.923 (0.000)
aclainl slaaly 0.891 (0.000) 9 ugsa(n.w&
el il SlBaely Q7s
slaa
0931 (0.000) ek S B2 055 10 00g) 0947 000y "= =28 05 (0000)
Qo qn Q2 an

P-ValUES ¢ puasi ol ps ¢ lole (slayb o33l oo ol ps T JSWS
sl ojlw

Jbe &S wad e s £ g 0 F &Y b S

Jde 3 5 IV 51 pYL syl e colps (gyls e
2o Grzmen e +/0 51 VL (ele gl «s 50l
o pxio dlayly cplply (it +/40 3l S sig L p-value
Plino ol (slaojls b olegy slopite 9 oS b oley

0.806 8755

0822 3%
om0 s
38 (32.010)

o4 maen

) o nn[nﬁw: ason;

as als a7 Qs

9 o..\mJ;.\.u u,uw wl)..o L;Lolc Lgbb) d)‘.blm:l o w]).«o V J&MQ
s blyd ojlu t-values

Qu 078 Geain
B518 (71669

o045 (3200

@
\.eqqzs 90433)
0919 5158
L6040 174 =
0640 (1743 -~

0925 (93.903) 0.804 25.022)
au
inn 3zl sl Ml 213 S
omsErai  ommorsen 087287
@B _ 1
o6 (63933)

0301 (67.570)

L Sl s

101 - e <
Cargm Shal o ol

osss Wi 0T eeast 897 (69.333) 0,000 (13673) 0901 (73997) 0893 (88247

Qs Q% @ - @9 0

9 08 b et ol ¢ ole (elayb oLkl e ol ps A JSWG
Sldiao; byl ol t-values



Yo

(AF=2) VE-F o} oplaz oylod qomdpms Jlo sjlne 5 (albjgol (553 )3 Shmghy aolilad

S “'" Lgtbuaa-l.w

ofed dlja_&@a.mpto)u] polie a5 amd o L ¥ ol
asl +/+0 j) oS SiQ L pvalue yslis 5 V/A5 51 5,

hlize ok slajuio odd fois s colps i )

baojls S il 5 3kl oo calys ¥ Jgin

sl

Syel

Lol (F2) 1 o3l ol .0 Jgada
Pvalue toyll jﬁ; :;L z’: Oz (sl yusio
deer  BISRE ANY SIVEe SINA iy b S
deer  WNWY YA VXE AW ke o S
Jese  FIXNO GI¥ED XYY VRS dwyde (gpb) 9 Cople
Jese FEYD YA VAo VAN ddkate (g g Copde
deor  WASD XY NOAN VY e s e pls
deer XA BN VMY VA olsle caluy;
Jeee VY PRE XY yaw O Slons
oS
deee SISV YA XIS YIOSY awpie > cibuy;
deer SIYRY O JOVY XN YIYSY L) - b cdluy)
deer ST N VRS YXRY ol — S el
T T R O
Sl
deer  AYYD  o/OYS VAR Y/ASA S5
deee  WYE YOS VT VYAD S
deee New® V- BVOA ASAY RN
deee  NOYY /SRS SY Ay ol
deee  VIEDY  JOXF FFY YUY ks
Jer VWY b YRR wan  CeRlpesi
SR 55
Jer A YA YME gy TORD e
S pide oyl
deee VNN WYSD YISV YoM &)
Jese SRV SYAY  YISYA Y/SYA IS
deer  WERY ¥ VY VAR i e S
deee BIES B YIOFY YR iagh pS)lie
R 22 A B/ VR /AY\\ R /RL VS X P T
deee  AFES NA L YREE YANY lojle slaly
deer S50 GIASO DA OVDY e saidly
deee SV RN ¥R XYW el yaib dlaaely

sl ysie g bojl ybe (F2) 51 o5l colps & Jod>
P toyll polie o cpl @ dsg boamd e ol 1) oles
sig L p-value ,slie o VA5 51 5YL +/c0 las paw

s Hblixe (51 0jl0l Colps dons s fawl /40 3l S

Pvalue  toll skl Sike sk digei Ol (sl i
eee RFAY [N AYY LAY iy el 59
URRTIN B V7Y VR VY /N T R NI ko gl S35
Jeve  OVEA W ASD IAD dwple (b g Cupde
eee XYNYOD YN AY RS il pmy g Cypie
eee XAV YE VAL VAN D9 9 hjoel pls
e NUNWY oYY MY Y b céloy;
URTTIN 174 A SRS § SR N\ ST /N VA N P S P JCP WV
Jeee  XVIOEY /A oJAYA oJAYA duylo g Cluy)
ofeeeOVIAY oW AR AV bl = ks sl
URRREEE 67 i Y% SUNY7 \ LR/ S AR G FUA W
ofeee FYINAE /¥ AR JAYD Ml — o )gld cluy;
e XUYEY LYY JAA AN R
DRTTIN 4723 o SR o SRYA' A WA T Simgd
e NGNOW  ofeeh SAYY LYY el
Jeee WAVRY oA AV oAV sl
ofeve YOTAe Y JAF MY oo
Jeee BBV Y ME M Skl el
sk
Jeeo YA s A dary RSO et
S yda
JeeeAVEN LY AV AV il
ofeee DAY oW AN JADY N3P
Jeee OXYIANY YD A AV G e b
oJees FYIVAY Yo WAYD AV g S e
oJees SVIFYR W[ S AY elon] slasely
ofese OYEYY W MY AN Slojl (lasaly
e AVRY [Ne LAY LAY ro (clasaly
e ENWE [T LAY ALY s9alh (elmtoly
oy Sl 0 oS (el uly5 £ Jgor
o ek Hgei gl ‘ .
Pvalue tojlol ekl ofke ey (gl psie
oo XNYYA TN AR A aliyy o Sig
Jece NIVAY XY WBEY EEY o sl Sho
Joee  NOOFe oY VRV VY dwylo Gy g Cople
RRRI VA0 o SRS s S/ N Y/ o} ailato 6y g oo
URRTEER VAL AR Y 2L S 2t} Goan 9 Lbjesl Al
ofeee WISEN o[edN BYD L[5YR sl el y;
eee WIYEE YA BEY EEY e (Simgh csluy;
DRRTEN £7) 7" N K SR A AV AR durydo ¢ by
URETIN 127\ WY K £ SV A 7 YA bl = el bl
Jece NAMY XY VY LYl oo = K36 by
ofeee VVERY o[YY VWY Y SeMbl gl bl
feee NVYY L[S WY WYY ool
ofeee OWWOAE S[SFA 08N /05N S
ofeee  OFNOA [N A D RN
eeeBUWY [NF A AN ol
feee OXVIEAY oYY VR VAR sk
Jeeo YOFYE Ay vay SRSkl pesise
L;‘ABP
eee VIO S[EY SAY IPAY S e s g b (gl
ofeee YWEAY YA VY. YWY SibogSl
ofeee YUEEY  o[SYA WY WYY SS
feee ONEIEYe B WEBY B8N SMop e b
DTSN %0 ) SRR o A0} SA AN Y Ulgy S e
ofeee YWY [V A LAY elon! slasely
eee  YEIAY oY Ay vy lojls (glasaly
ofeee AV O AN LAY o (glataly
ofeee X¥NEO /XY A LAY s9aloptily (clasaly




Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] \d

ey o yize (HTMT) 6505 -4l asls Y Joos

Ol s yio CutS slo ol A Jﬁ"‘.’

S

e

VXS ofvYE oo (sl Si2g <> ey (<l S

KAAAREALLS duwple (G g Copda <= > daby dla Shg

XAARSAAR dllaie (g 9 Cypde <> adliy sl S

ARSIRZAR dopdo Sy 9 Capde <=l (Sa Sy

JAEFD I5FD adlale gy g Copde <= > lae sl Shg

A NS dilale (5 g Cupde <> dwylo (Guby g Copde

NINABRTINE ol = ol il <= > dus o g oy

NS N Wbl = ol caluyj <= > g ldls coluy)

JVAY VRN dsyle g3 by <> o lilo caluy;

AN LAY Lol — el by <= > oletiS— Sin g el

UMD IAEe e g cile ) <> leiiS— Singh cdl )

ANE A ol caluy) <> S Sinjp coluy)

AN NS k)~ el el <> leMll — g8 el

AN TAA e g il <= > SleMbl = 6ygld cluy;

VYA oYY s Cluy; <= > Sledbl = 5)glé ciluy;

ANEENEY lesiS— Sam b il <> SeMbl - kb ciluy;

SR TN Bl = ek caluy ) <= > (oolo = S5 cluy

JAN A dwpdo g Colw ) <= > (ool — 38 clw pj

AL ALY Sl ol s <= > (olo = S50 CSluy;

SN NS i S oy <> (oo = 58 Coloy;

AARY IR Ml — gyl by < — > oolo — Sy by

IWY Y o = el s <> g 9 Ghigel pll

JEYY/5FY duydo 9> Cl 05 <> B g bigel plas

TN o[ ADD Gl 8l <> g g Ghjgel pll

IV VY i (Sim b Sl <= > g g Ghisel plis

IVOR - NEe Ml g Sl <= > g 5 higel plis

AV V. o= b by <> g 9 Sbjoel plss

ANA AW skl <> ool

A AV el <> il

ANA AR @l <= > ko

NiZal a1 sl <=> Sap

JE¥Y ¥ ool <> Sinjd

JEEE[EEY ol <> (S

JAVYHIAVY sl <> gl

ANY LAY el < > g

VYA <[VYA ool <=> gl

TAAAEAL Smp <> 4k

JVEY /Y Sl <=> b e )b

AV IAYY Gl <> 5 o5

ANY AN S o (2l > S0

IMA IS il <> S e o g b (gl

IV IV (s o (Sl < > S e o g S (g liiane

IR (S <> S e O g b (g lnite

AAY AR ke ST <> i oS0 el o oS e

SVAY IVAY (b o (o <> gld s 6,50k clelain] S lie

AN NV S e <> Mo Sk Slelein] e e

JAFE AR 5 b (gl <—>L5|<§é)>d),:‘§aliokte.>l)ac;‘§)l.:;a
S e )b

A SRIAA GilogSN <> g 3 S i

JJASY o [AVY G o Do <> gy > S e

VAL /YA SF G <> Llgly <8 o

IRV VAN S e Gyl g il (gjleditiune <= > g} S )Mo

IVOA VBN Gld o 6550l lelain] S )Mo <= jimg 0 ¢S e

IASY <[AYY welon] glasaly <> el il glasaly

JAREIARE kol oy <>l glasdly

o AV-o[AV seelotils elaasly < > lojle (sbasaly

<INV oJAVY Slon! gsely <> lro (claaly

JASY [ ASY )'y‘lui;ib losdly <=> leo claoly

JTMA A Slojls (glasely <= > ylas (glasely

Ok .

e oy SE Ll T s daic
o]y (rHB-;) ligss ;jj oS S sl
(AVE) A

JOYS  AYS LAY AR o/AS. adby gla Sig
JOFY Y /YR L[EEY o[55F o gl S5
JON L ASE NSNS INEY IYEA Awplo Gy g Lo ypte

. . . .
I G S
. . . .
. . . .
. . . .

AEM A AYA[PFR [0 ddaie gy g oo
Jeee CINERCIAYY DAY SR N gy g bjedl plss
dove SAY NN VBN LISEE SRV sl coluy;
R A TR Y 2 Y 2 MY 2 R e S ST SR W
dove oIAA Y NEY VRV dpe i el
Jeee oA NOA VOV VRS VD Jols) el el

deee AW IWE WS Ve Y oo = Supb il

deee MDY IAYD IAVE AN ND SeM] — g peks ciluy;

deer A IMAIME VY VY et

deoe MY IAY AV 05N [aSY S

deee oRF MY JAY A -/AD- sl

Jeeo AT JAFe JJAEe JADD oJADS el

Jeer SRV LAY SA.S VAR VAR s

deor MR ARE MR VAY fyay S5kl pesise
Skop

Jeer AE B N JEAY Ay PRI il
S pidie

deoo JAF VY JAYY VYV VY 3

oJees SAYY o [VAY  o[VAY oJVYE /VYD ESer

ooee GO GIVYA GIVYE [ERN WISV ke e Slb
ooee SN JADS GJADD Y VY ik peSlie
Ao MY N NSV AT JACE sloin! slassly
deee CIASD O CIAFE AR VAT AAF il classly
oer oADMY MY SJADY  /ADY e (slaraly

deee AV AE R AW A el i shaely

bl 5 EligsS Gl olie o amde Lt £ Jgue
I lgpsie ol a9 waws VL YL S
Ol polie ies D)0 el (S50 (Slues
ol s At /0§ YL (AVE) oas glysil el s
F oo cnl I o iori gladyss &5 oo (LS
h wite Sog o3 s VL S (S
w2y b s [Sen 2ly) b ;500 ©sledy cizmin o
Wk /00 I S sig L p-value polie oS oyl 4
it Jlolies oS slamsls ples ol
WlEg sl jasli polie a5 ad o Glis ¥ Jgus
ol g s A5 S Gl slajiie e (HTMT)
oo cnl j1 Sy ioxiw ladysS 45 and o LS
M0y93 0 b jeaie )05 lominw slaasS b ol (Kiwon
5 03y ploie UK I bpsie (pl lrdotiw 5 Adin



ol Ghpdy oSl sl Sy Joe o plul 2
8l dals (hlil lejle Glagiu e 9 Ol s
5 ML (polaidl b ofig 8 dxj (gldys dnug ol
Aile doliy £90 g bl asuine doliy i 0je> b alol
Logely) (il acby oL (slamed) sogee adbiy
J35586 ol el olie bl oad s (424
el Bl sl ygls a5 ol sl
Pl oloj Jsbo p3 il pasede acly (plup; 4l
2ol wlel Gy BB ley e g Lil petue g atild
5 i)l dajls (i b ol asly 298 485 L
bewlw b g olojle ¢ glisel il oledze Cilial
wily (Sialon 5l (0> 4l g Slojle sl Iy,
g welp 225 oyl ganlpd wjlul » o4 sl
2 4 gl Guly Sy g e sdalyd
bl aLdld 3939 (6350L 5 oyl g Cude u‘).ul.’ colgzds
acby g salss 5yl olisel ptils 683k ol b
Al ly bl g 23l diedgw plaiied lp wb
Whnls lp bgde (58)5 Jla5 )3 Grioen A8l aLil
sladgy g ksl )3 sl plesl 5 (ioles LB gols (il
el (yluly Cosii clp (dole gup> sl 5 Slojl
asly siald (Shg caln ;505 b Sk 5l Adlie
295k 9 il wsilwosly 5 Ll (b Jole Jols
Srdely Gl @by (bbb anlp (b el
Oeped 9 12l g asly slaojs yulpw )3 8 silulk
anhd ool bl Jes 4 ey beles (B
Wigelotily g plabe (938 (6L slajls oluli
higel Ao (18,5 55y sy Sloj ojly g Jgda (s
5 <SHlie dpl wnls jl coles sl (g0l wudsS L
2 Slg e bdoby Blaal s 5 dwyds drols coSIlbo
iloodly 5 L2l ald (b o S 86 ol gl
Ol @3Sk 099 5 lgixe £9d50 Wl (13,5 59503
G slaiod (g el ligel il by Iy
N lakre pyei o) Spude con g Job sl
5 Gres 5ok 5 hisel (Slegian ylo b gligel sl
2 Sl xSl sl 39 JW g pledse Sl
S 9 Slatdy 8 ap iy aely 8 gl
oo b 5 (gilwosly Jlads anls > 15,0 AL
S5 Jb coles sl 9 6x5n g polbe Sl
O b ol led 0 sl asly dgng ddlaie g duw o

dx (Fde g bl (Job 53 bedls d)aié‘? Dgr dalgd iy

slie v 4 dg L ool p» s Bl
5 ol slepie haly) daojls pSejlul 5 )l le
b oley sl pusio Lasly) cioman (LaaysS) HsT (sl it
Myes el cuaS 5l 6 u505l00 5 (gylsle sla S
slrodls b oadsasl)l ol Jao jliel aonis o s

Dgd oo ol 0y

SO g (S 5 4l
dwg bl oS Lbolael Giegh ol I Gae
Ol (gl guli &5 o5 len gy (lelae jlul (glad >
olre S Sy elp b Shy ol dede )l b
dgho 4 dilale (cpud) g Copde g dwyle (Syhy g Cu e
buly) 9 Sud badpe (gyme IS e bl
ol 5 cal aline Lo ojlu b ST 5 olaty sl uito
(VYY) e 5 (2 clapingy sloadl b Job
(VVF) Teungl YVF) Toopm 5 (55 er S
(YVY) TollSen 5 Sigw (YVF) Tollon 5 pish
Trdl g e So (Y0YY) CglS s 5 e yob oy
Bl )S (YoN) gl g Soagh (YY) TSI (VoY)
(Y1) gher 5 ol (Y-IA) Aulse 5 )0
(YoN) oy g oLl (VoY) Tollen 5 (Sl

Gl gunod 5 1o ((V2IY) ) Ken g Sgola )l
bl ke & e g basdl ol e o
Srpy 5 Capde lae b Shy by b Shy
Sl gl drwgs p dilale gy g Cupide 5 du)de
bypo 35,50 Jolos cpl 5l (S i (38,50 loles
ol doliyy 095 (ganld g (S9pd Kb SRy &
Shal il jloly slad s axwg glaacly &5 ool gl
Lol y dzyp All )08 (S9y0 o Shy G S
9 Al )95 (6568 (Shzmm 9 YU by 9 £
oloile Slles sloayg) o bcyjsele o) sl S b
CeblB g YU cudS sl ash 55l 5 chlls

1 McChesney, Gurney & Chivers
2 Everett

3 Futterer, et al

4 Song, et al

5 Bendtsen, Forsman & Bjérklund
6 McChesney & Aldridge

7 Yang

8 Kraft, Blazar & Hogan

9 Kowalski, et al

10 Ufnar & Shepherd



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] YA

Sy (xS Sy obigel (spm) oS yida
sl gy ol plie ke Sldl Glac)len o)
Olie wle (8 loylee il able 5 ased lajls
blie o b Sl 2y90 )0 (g by Blad bl (g)l,8,
5 ideln jl Al g awpre gy Slaidy by
L glalee Sl colos cyiza il (slad)s dnngi sl ()b
P Cute (B0 Uil iy slawo ) g 305k @l
Mol cdwyde wyd doby obj)l 5 cjllas (5,500 350
wolio 5 Glal bgy Glo (SHlie Ky S
5 Ll 658 Wl pldie; ) panss lbole
OS5 x50k 5 (2l «srgld (sld S g Sk
S oo o539 oy Olbls) 5 e el
xS g s CeS )] glacules (bl
et yatuns g S yide (fladp drng glacuo b obxl
Nlgi e Slady digej 3 sileaedss plxl sl plolee
9 Bble gl g glpse ams (1) laasly (gylul
lad s dnng gackyy gl )3 ope U2E 5 (Pl
sl 3blie Glpde ogas cpl 3 )l dilate e
Wej 2 @YL paas 5 gl e Sl
Ol g a3l by e 5 Ghjsel Sl gyt
(e Q)BT paast (pele dsy (nazd (la Shg
oo plebro g olpe 5l Slatdy 5 Coles (39 gl
sbg Wl g jleaely pbcdsiu
5 bl kg S Il adhie 1) pladee (ilosialys
5 il Ol 0ad T2l Gag)b ehaie 5SS
$2y533l 9 WS oy 1) plebae (slad > dnns 55l
Soles @yl 1y p5Y
ply Lol dsio 90 ol lis lasl a5 445 jlen
Jols locsloy; aswg 5 ol Ghgn 9 bl
Sy o SlotdS — (Sim b colopj (s)lidls coloy;
—S g Sl (bl el cale ) dw)yte g
slaine; blpd dgho 4y SleMol =55l cdlupj (sdle
sl b Jolbs mmls 5 5ad by ()9 )58 )
5 Ssmre (V1Y) @l 5 uase clagiags,
5 oSS sl (YY) Coppl (VoY) oen
guod 5 [,San (Vo10) Tz 5 ()9 Cutly oV VA) TS
Gl Sho a5 0y o e o Al cpl cpad jd Ll
Sla8 > dnogs gladoliyy &5 (93)5 4 paie CObL b i

1 Anyolo, Karkkainen & Keinonen
2 Whitworth & Chiu

dexg ool g crendy Gl Llow by gl
Ko 25y ol s 2y50 j0 polis STy slaedly
HBly @l 9 il bl g @bl pele e
Srare Basby gylhl e 5 St ) pel asliyy
Oledre .l plro 393 dadol p Jol )8 51 (S Ll
iad ol 298 Ll Gl dawy Lol duan o
5 swasd g Shy g Sl b lal
Sl 5 panss (B b Suwls (Bl
b Sy bl 5B 5 gl oSas o b o] 5,50k
(Silupedgd b (SisuSlagd e B3 Ldlgy o (wased
A:A.ms dl).: w.lxo u_is)) o)'.....i;‘ ‘)A’JIP‘.)LO d)..f)l.» cdlino
ol 38l Wl oy croi Sl g Wi b L be,lke
S5l 5 355 S 4 plebas 48 (i S e
Cold) ()l A Camd Cute 5,50 ol g0l il
2 Pogly wlre slajlxin g oyl dasjl (s
(slad > 3uivs clacs,lge il 048 KdlST Gleguige
OBl oMb gy glgire Dyee 0 D iols8l
Glgme b cwlie 6pSL 5 (hisel  sladpal,
29 Olebae 6353L 2 sk 136 (5)lul )3 odd )5
ool Gl g Gl sl SIS 56 olisel Sl coles
Gyl plodre Slojlo g (63,8 (5148)> dnngi 3 e B
(Grad b Shy 1 glasgeme i Lo«
dxw gy ’\""9"@ saass g (S (glad > sl Sl
Olpde (5 g9 S s 1) plodre b sled >
(Siglg 5 S (Jad dpw dadsliyy & o o)le
shals Phb Gy Jlb eS)lie Sludy 5 coles
P dinej cnl > dwpde e (1A > drwgs sladel
5 Caosowo b olyer b g o 5 )Lk i3 sbul b g cul
Ssyglid 5 Slieas 9 (Sejpd CUBGl g 9 Juon
S8 plobee lad s dnng (5)luk & Wl Madgn
Ol g Olpde (BLS0l) 5 ased b Shy S
(BB (Hes 5 bging Wl el
S orbey «sdal 8395 (slindl ailgy Cupde G pdedgs
bl g > Sl (er (U (¢ S ol g

Copde 5 ) Sl Gy 5 e GBS uIh



5 uilio (6350 5 bjgel Lo sl (6,50L Lo
sl cage Mg culie (21) Lulyd 5 baoyes 3 (2o
9590l slocsygld dg2g Caled ) g 095 sl s
oS 9 Ul SBojgd ) Madgr slapluns 5 cuslie
g (b)) slasysld 5 coyil Glacslonj wwas
cad bl Gledee edlitwl cdwyde diedsr  gla WS
5 Olbls)l (slagygld 5l ooliul (gilone (gl o iyt
g backy b 5 eyl Wlge wie oledl]
S s 1) Glales (51485 dnngs slag )b
dgie g lvek (&S i bk 4 g L
dgio 4 oulow g (dlal eloal (Sin 3 Sgl Lol
S B35 e gy TS Sl Ly
Ngela — Sy slaaggy slaadl b Job @l
5 203 Y OF) TohlSan 5 GuaS (Y1R) " als (¥TY)
ol b Bl >l geos g Sen (Vo NY) Tau s
Wlo (owlow bulpd & €O aom plgi e iz aaidly
e glajle 5 2l olss g b Jadlygiod b ioles
b b aoly daly (8,5 5l ) cdilate ol
5 S8 sl Sy (slinl (ooladl puliw) 55,5
bzl bulyd dale g dujlo o318 Sim b golal
axols ) Giliseo glalojl 5 330 b (o8 slatige Ako
ok Jilis s5le (oobasil bl o Lelamsl il «bua
doasly lul @ liwd lp oSee ooladl ple
e parass 5 ggoge & lISCwln iy dg
it IS0 laaslyy o)yl 5 B o lie cysal
9 O )] Caer camlio (sl gl wilo (g Lail
g phblasl Oyjde 5 (le5 (g5 cdselr 5> plas oSGl
Syt a5 (5l cugal pogad (nl )3 08 ke
9 09l copal Gl lisne 5 (o3lail Cunsg
ales ol 5 silwosle (les Jodllygind 5 ) )de
Clyie g ol cugal lolae (b drwg Cux
OMuass glooyed ;o lalee Juass dslsl ouiS Jagud
b Sl S sbml il Pee Wl eSS
@ plpnl 5 5195 5 drgl cnels (Sad (0] Glgiea
I pdee oSGls 1)) Cuar ilucin g el )y lole
Jolse b Wl oos Jolsd sjlne (slad 5 by 3250

1 Dahl
2 Kemmis, et al
3 Scheirer & Dearing

ol gl dngs gl paly cisdigo 12l o1 5ol
bylys opl 5l Sy o HlE U cou 1y ledee
5 ohisel Olig aw sy g Cople & (Sl
Ly e syl culuw 5 die; a5 Cunl baye oy
O g LS o3Lel Sl drwg gladoly (ol p
do 3 oS 535 g Uhyen 9 Lhisel Pl (g 3 see
Ololee (gld > arwgi p Shygn g Uhigel ool Jeo
S S ekl ladre (A8 s drwgd 008 Juguns
&S Cuwl LS lo ) drwgi g ool (gl baslyds 51 300
Sl drsg glagsb b asky (gilwedly 5 121 51 L3
So b basly el @y oY glacslon; b
g el pgj) ©yge 53 9 035 L5 ylub pldl )b
O olye Blop) e, pl alessl aol deme
b 5l Glejle Jldle g 0,8 o)Ll ()l b clup;
PI| SRR RPN VEVC | PR v IR UU) £ PR PR WA VO Y3
o g (o) g Sodign 9 S g (cow) Sladigy
g s gl slhas, 5 b uielks  dacwlw
9120520 g (b pdy p Wl e Ladliliul 5 (s Sllas
Clw i L) 50 glas s drwg gdoly (gjlwodly
o o], olael Kinyd sile dwyle Siny
9 ol 650l Kinyd dwyde jd dleiel )90 4 5L
LS])?I )] J@‘a- ui.m,s )LT LS)L\fngMu‘ L cdlcté/o-
Bl See Mg pegad (nl ) ilupletiS 5 baal
5 Sige ple pepad 3 Cute > lle 5 5L 9> 292
dwyde Slojle codw g cwyle 3 0SS I pad
Slatdy 5 Calos (gldp pS3h > bis 5 e
dwg i)l )b p Mg ol I aeplls
80k Olbls)l g Mol goi Al atsly U (glad >
Jolos Sl (S wlge (bl glalas pogus
Silelad 5 )1 Lulyd g a8l aej cul ) IS 3L
Saj esbisel qlie «liazs dgrg plalas (gly canlio
calie (o ke daasly b el (Jlusl



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] A+

(bl g e asiyaeln sl gl
slp (e Celstue plusl (S ple jlulpds 5 b b))
2555k @) «Syite 5 Gl gy el ptily 650k
V95 mpds 90 53 )35l S oledre 4 (933
GxL  cS i der 4 Len 630L ) Ken
it Oloos oSSl 4 W Kan (gl
15le _mgyS sl da sl g dlga (gyliSCS] 2l
sy lslial I Gl oS yide (pped drwg (Buiod
g Cosl Glolee b (ligel Jals oyt aled)yl > S e
sbedd Gl )l 5 cS)lie L lale
o 3y90 3 Milg e S e Sl udix Sl b (o295
g A Jols by S cdly 2yl ghlsen 1o
CaisS 3)30 )3 LS 5 ol slacoy 5 S0 5l coles
5 sl 3l Calen el amo Sl b (bjgal ot
o5 g mon] I8l g s wlyps (b ile]
G e 5 silosS 5 paly 15,8 STzl & 1y S jrite
Siloosdl g gy pedlleble 650k il ol
PSS ohler S sl xSl
red > Coles g S e 0 ey NS
Sl g dlasly b 65 20 9 T )98 (65 20
gl plgicds Wl oo 3890 9 003 Glolae 5 lpde oS
gaw 3 1) Gl 650k gedll pbile 5 (slad > (5550
g glysd ploye ol g oMo abled gy dwyle
P dwyde ladys 6330 melex 5 lpde ly (S
Fasly oo plodae Xgd oo guze dw)de d9o g drwg
o> SS 5> eyod ) Coles g phlien )5 2y
Itz Oyt Slge 65 aye Ngd 513055 395
0 Olyisdr oy (lodre 9 Wl Ayl (o jof Ol
b oMl g oy cov ()5 e gd alolid laal)
Olalee sl > sl Sl 851 5> Slgs oo 55 93 o,
P Wl Gladp e (2Ll L rien Bl Fge
Wile Slojlw g (998 sldds dswy slrasly glsl
Soygd 9 LaolS )5 ¢ oSS CMpad (slao )93 55 Jrass
Jols Limot 5 <8 )lie dpualy AGS C8 b Cwodd peud
0o adlae (S50 Jos S plgiea (2oj pludl
5 Cosl plro (gl 398 Cligiod 5 plae il &S (dg3y
Wle (295 9 38 slapiagh Sl b lale
Wlgie o Slojle Singh 9 (BaRw) «Bonpldl
ol Cale g ey W)l ) a8 lad s sla Sl

5 bl Cales assgi (ygn 9 sl amle
5 olaidl glaaloyw jI ¥5e oolatwl dadoly 51 Jlojle
Adg 4 Aoyl Coled ) 5 Gl Pgo dine pl jo sloisl
5 ohigel Sl (I8l (oolail fluo
gy lawg objgel UGl 5 Sliwas el oy
dcgazme I HLE Cuglgl o drdsly Jb mle 4l
5 ool el bty g cales hign 5 bl
ohigel 4 G (65l pus g il o1yd (1B (b5
dwg sdpaly p See Sadlie Lulpd Gl 895
VoIS PN YIS KV PP PEJEN
dghe b haghy (AS (i laadl elel
Silwdiime slad > (60500 clelan] o S )lin Lol
e Pk 635 ye «silosSl (S yide )l 5 I
s gladpaly plpied Glagh o cS)lie 5 (glad
C"L‘" as ..\JJJ.); u_;L.uLw K97 d)lfﬂ 0 dldé)b-
5 S e Se gbagiagy glasl L ol
Tohler 5 (%0 Sly (YNR) TllSan 5 igu)l (V4 VA)
e o @l ol plel gl guen 5 )Sen
syl I (S glad s 650k pelyr &5 85 ams
] Olelze slad > sl Siwoli syl gy canle
Jols glad s (6050L clelan! » S )lin 5yl
CS b oibjel Dlunsge g il iS4 pglio (s tand
5 g lajlian (hjgel oS o b
doul sl e 29,5 slacdls U)U
Slalee 5 Glpde 5 Cowl dwpre e 5253k el
P L;ld.ép Lg):fab. dhzm”f 9 C)LC‘«»'L?I .)b;gJ L leyu.o
sl s (6530L cass sl g ddhis g dwyle xaw
sl s Suls W) » Side b Suwls
@)l g G (ilediiae dply Bl g S0
oM @iy Sy g CSHlie oy Jeld Syl

1 Organisation for Economic Co-operation and Development
2 Knowles, Kelley & Holland

3 Parsons, et al

4 Vangrieken, et al

5 Macia & Garcia

6 Zhou, et al



5 B g (gibpon] SIBl labre (xex 0ol 055
Ololne 185 505501 5 (63,8 3,8Mas dgut clodno (5)5l55
P sy Sl elgl J S el (53] 5 Bagas
oySdes g lajgl g STl g (5,5 53 Hlul e olodee
slad gyl g o) dac)lhe (il g
Glid coloy lele LI 5 drg JB ST ledee
o ORI xSl g hisel sladyly gt Y
oleo 0ol 8355 5 3l yie GBlanl g o jgolo 4y dpws
Coles )l pladee abaiesly (s 4y dledel dao
Sl Olebre lul (b g 5l ol oy
S s Gleax iy dame Jeld ljgel il
ok sl g el ce QR sl
Wb ligelomh eSilie Gl oljgel sl
Cogii g oligel i xSl sl )lhe 90 (552
i)l @l s plisel SIS e &y slasel g 05l
xSl g ) @ity claggell 5 o)l
S b bl s jeel ymily (cael 8395 o gii ¢ o590l il
Lol (3,55 e olidy 5 (5,55 50 i (pols gpelB
3,8dos 3 ol pil (o lisgs g (oS cdwyido & Cans
by g g oligel il sriedjbe el il

Lol mej ‘_,’_L.aa.'?U 9 ‘_s_é.Lch —‘_,’_cLo.I_}|

&l 2,
ol 0dils Gl (B a sl lawg g8l (5 lad 4565 zun

S1Dy08 g S

Sigs ol b oS e HBaSeSlis ol ]
Dy g0 19,08 g S ailawews 3,8 6L

148> dnogs il lately a4 oo SilgS g a3 el
Do Glelee
ol dgie s ol L lail, 45 665 les
oo a4y jeal iy 5 o (ol (slazl (slasoly
Jools gl 48 503,58 Lo ye (gygme (6359 5 ool
g 3l (VVY) ghlen 5 olels (slo gl slaaidly L
5 Ssere (Y1) TSE 5 g2 (VTY) Ko
@ VYY) TogisSsl 5 GganlmenigVyl (VoY) ol Ken
02955 (VoY 4) Tt 5 S8 )L (VYY) (Sen
(VFe) Tomplid g (g omad (YA CS)
bl el guan 5 1S (VTY) TpllSen 5 syl
Slaby drngs oS €S wmd Gl o @l ol
wdely 9 Slojlo (slal classly 5 @ls b jlul
celeiz] ladaly alex 51l o0l il 5 lolne (sl
& SoS g Ringh A db el b 4l
pedyiwS el gilwedly  slainl  drwg
pde sloasly dawg I Job yly g ilocad,b
@ ol SKaS g dxols S )lie ]38l ¢)laul 4ol y Sl
5 Oligeltils o Wgl cols, 2y o)Ll IS o0l ol
(3 S (g9 5l Ancls (gdieo e cduydo | dxe dsals
g S nsls gaw )3 atugld Sluil 698 Cy
Slarol> bl crol> aw )3 CudS L slag)sld o i
el cul badaly Koo 5l b e 5 Ly
5 3 ee U] Jolid sl sled o angs | Jol> Slojls
(isu il g 2l )8 Lbjeel pllas S5 sl cdusydo (690540
dwyde S5 b cdwyte slacdle, o Blaal & olows
s 5 ohisel Pl (S il aw )l gled o
ol e (slp Gdedls cud b sbul wiaily 9 Ly
Ol g JS 2L QR olejlo ()5lys culls
2 oo ps 5 mites NS 8L lojle o505
dwg Sadoly Cusl dujde dgu0 )9dS gl sy
5 sld o Suold dgmg Jold plolae sl sled >
olre Gl g GBI Ehaw (15 9y 4 plae (paasT
GRIBL lalae rex Glapl g 5 0 e

1 Padillo, et al

2 Padillo, et al

3 Olatunde-Aiyedun & Ogunode
4 Parker, Ficklin & Mishra

5 Nguyen & Redding

6 Didion, Toste & Filderman

7 Oliveira, et al



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] AY

References

Ajani, O. A. (2019). Understanding teachers as adult
learners in professional development activities for
enhanced classroom practices. Affrika; London,
9(2), 195-208. http://ijlter.org/index.php/ijlter

Abdullahi, B. & Safari, A. (2015). a review of the basic
obstacles to the professional growth of teachers.
Educational Innovations, 15(2), 99-134. [in persian]

Anyolo, E. O., Karkkainen, S. & Keinonen, T. (2018).
Implementing education for sustainable
development in  Namibia: School teachers
perceptions and teaching practices. Journal of
Teacher Education for Sustainability, 20(1), 64-81.
DOI:10.2478/jtes-2018-0004

Bendtsen, M., Forsman, L. & Bjorklund, M. (2022).
Exploring empowering practices for teachers’
sustainable continuing professional development.
Educational Research, 64(1), 60-76.
https://doi.org/10.1080/00131881.2021.2000338

Bunning, F., Spottl, G., H. & Stolte, H. (2022).
Technical and vocational teacher education and
training in international and development co-
operation: Models, approaches and trends. Springer
Nature Singapore Pte Ltd.
https://doi.org/10.1007/978-981-16-6474-8

Bloémeke, S., & Olsen, R. V. (2019). Consistency of
Results Regarding Teacher Effects Across Subjects,
School Levels, Outcomes and Countries. Teaching
and  Teacher  Education, 77, 170-182.
https://doi.org/10.1016/j.tate.2018.09.018.

Choi, J.,, & Kang, W. (2019). Sustainability of
Cooperative Professional Development: Focused on
Teachers’ Efficacy. Sustainability, 1-14.
d0i:10.3390/su11030585

Didion, L., Toste, J. R., & Filderman, M. J. (2020).
Teacher professional development and student
reading achievement: A meta-analytic review of the
effects. Journal of Research on Educational
Effectiveness, 13(1), 29-66. https:// doi. org/ 10.
1080/ 19345 747. 2019. 16708 84

Dahl, T. (2019). Prepared to Teach for Sustainable
Development? Student Teachers’ Beliefs in Their
Ability to Teach for Sustainable Development.
Journal of Sustainability, 1-10.
d0i:10.3390/su11071993

Darling-Hammond, L. (2021). Defining Teaching
Quality Around the World. European Journal of
Teacher Education 44 (3), 295-308.
https://doi.org/10.1080/02619768.2021.1919080.

Darling-Hammond, L., Hyler, M. E., & Gardner, M.
(2017). Efective Teacher Professional
Development. Palo Alto, CA: Learning Policy
Institute. 1-64.

Everett, L. (2024). Deep learning in teacher
professional ~ development  using  Goethean
phenomenology: a  self-study. Professional
Development in  Education, 1-16. DOI:
10.1080/19415257.2024.2371865

Foster M. M. & Foster, D. (2023). Advancing
Sustainable  Development  Through  Teacher
Professional Development. In book: Agricultural
Education for Development in the Arab Countries,
230-254.doi.org/10.4018/978-1-6684-4050-6.ch009

&b

Futterer, T., Hibner, N., Fischer, C., & Sturmer, K.
(2024). Heading for new shores? Longitudinal
participation patterns in teacher professional
development. European Journal of Teacher
Education, 1-21.
https://doi.org/10.1080/02619768.2024.2370891

Ganser, T. (2000). An ambitious vision of professional
development for teachers. Nassp Bulletin, 84(618),
6-12. https://doi.org/10.1177/019263650008461802

Gamlem, S. M. & Helleve, 1. (2022). Mapping
sustainability of professional development in four
Norwegian lower-secondary schools. Cogent
Education, 9(1), 2117518.
https://doi.org/10.1080/2331186X.2022.2117518

He, p., Guo, F. & and Anulika Abazie, G. (2024).
School principals’ instructional leadership as a
predictor of teacher’s professional development.
Asian-Pacific Journal of Second and Foreign
Language Education, 9(63), 1-18.
https://doi.org/10.1186/s40862-024-00290-0

Hilton, A., Hilton, G., Dole, S., & Goos, M. (2015).
School leaders as participants in teachers’
professional development: The impact on teachers’
and school leaders’ professional growth. Australian
Journal of Teacher Education, 40(12). https:// doi.
org/ 10. 14221/ ajte. 2015v 40n12.8

Herrmann, M., Clark, M., James-Burdumy, S., Tuttle,
C., Kautz, T., Knechtel, V., Dotter, D., Wulsin, C.
S., and Deke, J. (2019). The Effects of a Principal
Professional Development Program Focused on
Instructional Leadership (NCEE 2020-0002).

Hauge, K. (2019). Teachers’ collective professional
development in school: A review study. Cogent
Education, 6(1).
https://doi.org/10.1080/2331186X.2019.1619223

Irnidayanti, Y., Maulana, R., Helms-Lorenz, M., &
Fadhilah, N. (2020). Relationship between teaching
motivation and teaching behaviour of secondary
education teachers in Indonesia (Relaci_on entre la
motivaci_on docente y el comportamiento docente
en profesores de educaci_on secundaria en
Indonesia). Journal for the Study of Education and
Development: Infancia y Aprendizaje, 43(2), 271-
308.
https://doi.org/10.1080/02103702.2020.1722413

Knowles J.G., Kelley T. R., Holland J. D. (2018).
Increasing teacher awareness of STEM careers. J
STEM Educ Innov Res, 19(3),47-55.

Kraft, M. A., Blazar, D., & Hogan, D. (2018). The
Effect of Teacher Coaching on Instruction and
Achievement: A Meta-Analysis of the Causal
Evidence. Review of Educational Research 88 (4),
547-588.
https://doi.org/10.3102/0034654318759268

Kowalski, S. M., Taylor, J. A., Askinas, K. M., Wang,
Q., Zhang, Q., Maddix, W. P., & Tipton, E. (2020).
Examining factors contributing to variation in
effect size estimates of teacher outcomes from
studies of  science  teacher  professional
development. Journal of Research on Educational
Effectiveness, 13(3), 430-458. https:// doi. org/ 10.
1080/ 19345 747. 2020. 17265 38



Kemmis, S., Wilkinson, J., Edwards-Groves, C.,
Grootenboer, P. & Bristol, L. (2014). Changing
practices, changing education. Singapore: Springer.
DOI:10.1007/978-981-4560-47-4

Keiler, L. S. (2018). Teachers’ roles and identities in
student-centered classrooms. International Journal
of STEM Education, 5(1), 34.
https://doi.org/10.1186/s40594-018-0131-6

Kopsen, S., & Andersson, P. (2017). Reformation of
VET and demands on teachers’ subject knowledge—
Swedish vocational teachers’ recurrent participation
in a national CPD initiative. Journal of Education
and Work, 30(2), 69-83.
https://doi.org/10.1080/13639080.2015.1119259

Khorasani, M., Noorollahi M., Mehri, D., H.
Nagshbandi, H., & Namdar, H. (2014).
Identification of factors affecting the transfer of
education to the work environment in Air University
Shahid Sattari. Human Resources Studies, 5(1), 137-
162. [ in persian]

Khoroshi, P. (2015). Strategies for professional
development of teachers in developed countries with
emphasis on the necessity of paying attention to it in
Farhangian University. Quarterly Journal of Fakor
Teacher Education, 1(1), 53-66.[in Persian]

Liu, S., & Phelps, G. (2020). Does Teacher Learning
Last? Understanding How Much Teachers Retain
Their Knowledge After Professional Development.
Journal of Teacher Education, 71(5), 537-550.
DOI:10.1177/0022487119886290

Li, D., Bliss, L., Henderson, L. & Clark, P. (2024).
Professional development through collaborative
action research for early career academics - a
collaborative auto-ethnography during the COVID-
19 pandemic. Educational Action Research, 1-17.
https://doi.org/10.1080/09650792.2024.2333911

Meesuk, P., Wongrugsa, A. & Wangkaewhiran, T.
(2021). Sustainable  Teacher  Professional
Development Through Professional Learning
Community: PLC. Journal of Teacher Education
for Sustainability, 23(2), 30-44. DOI: 10.2478/jtes-
2021-0015

Mazhar, M. & Sylva, K. (2025). Developing a Low-
Resource, Evidence-Based Early Years
Professional Development Programme Using Self-
Assessment. Early Childhood Education Journal.
https://doi.org/10.1007/s10643-025-01863-5

Manal, R., Mohamed, D. & Fatima-Zahra, G. (2024).
A Teachers’ Coaching Approach to Sustainable
Professional Development. Journal of Teacher
Education for Sustainability, 26(1), 63-80.
DOI:10.2478/jtes-2024-000

McChesney, K., Gurney, L., & Chivers, M.
(2024).Teacher  Professional  Learning  and
Development Research in Aotearoa New Zealand:
A Scoping Review of Literature, 2010-2023. New
Zealand Journal of Educational Studies, 59, 463—
486. https://doi.org/10.1007/s40841-024-00335-5

McChesney, K., & Aldridge, J. (2021). What gets in
the way? A new conceptual model for the trajectory
from teacher professional development to impact.
Professional Development in Education, 47(5),
834-852. doi:10.1080/ 19415257.2019.1667412

Macia, M., & Garcia, |. (2016). Informal online
communities and networks as a source of teacher
professional development: A review. Teaching and
Teacher Education, 55, 291-307. https://doi.
0rg/10.1016/j.tate.2016.01.021

Ministry of Education, (2010). theoretical foundation
of the fundamental transformation in the formal
education system of the Islamic Republic of Iran
Education, Supreme Council of Cultural Revolution
and Supreme Council of Education. [ in persian]

Nguyen, T. D., & Redding, C. (2018). Changes in the
demographics, qualifications, and turnover of
American STEM teachers, 1988-2012. 4(3), 1-13.
https:// doi. org/ 10. 1177/ 23328 58418 802790

Olatunde-Aiyedun, T. G. & Ogunode, N. J. (2021).
School administration and effective teaching
methods in science education in Nigeria.
International Journal on Integrated Education, 4(2),
145- 161. DOI:10.13140/RG.2.2.11502.54080

OECD. (2019). TALIS 2018 Results. Teachers and
School Leaders As Lifelong Learners (Volume 1).
TALIS. Paris: OECD Publishing.
https://doi.org/10.1787/1d0bc92a-en .

Oliveira, S., Roberto, M. S., Veiga-Simao, A. M., &
Marques-Pinto, A. (2021). A meta-analysis of the
impact of social and emotional learning
interventions on teachers’ burnout symptoms.
Educational Psychology Review, 33(4), 1779-1808.
https:// doi. org/ 10. 1007/ s10648- 021- 09612-x

Permyakov A. V., Petryakov, P. A, Shirin, A. G. &
Tsyvunina, A. D. (2024). Professional and personal
development of newly-qualified teachers as a factor
in sustainable development of the region. Science
for  Education  Today, 14(5), 158-180.
DOI:10.15293/2658-6762.2405.08

Pianta, R. C. (2011). Teaching children well: New
evidence based approaches to teacher professional
development and training. Center for American
Progress, 11, 1-36.

Parsons, S. A., Hutchison, A. C., Hall, L. A., Parsons,
W., lves, A, S. T., & Leggett, A. B. (2019). U.S.
teachers’ perceptions of online professional
development. Teaching and Teacher Education, 82,
33-42. https://doi.org/10.1016/j.tate.2019.03.006

Parker, M., Ficklin, K., & Mishra, M. (2020). Teacher
self-efficacy in a rural K-5 Setting: Quantitative
research on the influence of engineering
professional development. Contemporary Issues in
Technology and Teacher Education, 20(4), 704—
729.

Pluye, P., Potvin, L., Denis, J. L., Pelletier, J.(2004).
Program sustainability: focus on organizational
routines. Health Promotion International, 19(4),
489-500. doi:10.1093/heapro/dah411

Padillo, G.G., Manguilimotan R. P., Capuno, R. G. &
Espina R. C. ( 2021). Professional Development
Activities And Teacher Performance. International
Journal Of Education and Practice, 9(3), 497-506.
DOI:10.18488/journal .61.2021.93.497.506

Rodriguez-Gomez, D., José Luis, M. M. & Georgeta, I.
(2024). Empowering Teachers: Self-Regulated
Learning Strategies for Sustainable Professional
Development in Initial Teacher Education at Higher



Oledzo Sl (glad > dnwes bl (66X Sbjliel t o)) SKen g yasis] A¥

Education Institutions. Sustainability, 16(7), 3021.
https://doi.org/10.3390/s5u16073021

Suryati, L., Ambiyar, A., Ahyanuardi, A., Efronia, Y.,
& Rahmadhani, S. (2024). The urgency of
increasing teacher vocational competence in the era
of society .5.0. Edumaspul: Journal Pendidikan,
7(2), 6017-6031.
doi.org/10.33487/edumaspul.v7i2.7588

Song, X., et al. (2022). The relationship between
teacher’s gender and deep learning strategy: the
mediating role of deep learning motivation.
Psychology in the schools, 59 (11), 2251-2266.
d0i:10.1002/pits.22694

Sajadi, S. M. T., M. Kian M. & Safai Movahed, S.
(2013). Pathology of the phenomenon of transfer of
education in in-service training of education and
training organization (a case study of Khorasan
Province Razavi). Education and Development of
Human Resources, 1(2), 1-24. [ in persian]

Shah Mohammadi, N. (2014). Teachers of the 21st
century: Qualifications and competencies of
teachers in the Philippines. Teacher development,
40-43. [ in persian]

Scheirer, M. A. & Dearing, J. W. (2011). An Agenda
for Research on the Sustainability of Public Health
Programs. American Journal of Public Health,
101(11), 2059-2067.

Strauss, A., & Corbin, J. M. (1997). Grounded theory
in practice. Sage

Ufnar, J. A., & Shepherd, V. L. (2019). The Scientist in
the classroom partnership program: An innovative
teacher  professional ~ development  model.
Professional Development in Education, 45(4),
642-658. https:// doi. org/10. 1080/ 19415 257.
2018. 14744 87

Vangrieken, K., Meredith, C., Packer, T., & Kyndt, E.
(2017). Teacher communities as a context for
professional development: A systematic review.
Teaching and Teacher Education, 61, 47-59.

https://doi.org/10.1016/j.tate.2016.10.001Get  and
content.

Whitworth, B. A. & Chiu, J. L. (2015). Professional
Development and Teacher Change: The Missing
Leadership  Link. Teaching & Learning.
https://doi.org/10.1007/ s10972-014-9411-2 .

Wu, X. E., Bautista, A., & Lee, K. (2025). Impact of
Online Professional Development (PD) on
Kindergarten Teachers’ Beliefs and Intentions
Regarding  Teacher-Child Interactions. Early
Childhood Education Journal.
DOI:10.1007/s10643-025-01906-x

Yang, H. (2020). The effects of professional
development experience on teacher self-efficacy.
Professional development in education, 46 (5),
797-811. doi:10.1080/19415257.2019.1643393.

Yang, X., & Yuan-Cheng, C. (2024). The Effects of
Perceived Distributed Leadership on Teacher
Professional Development among Primary School
Teachers: The Mediating Role of Teacher
Professional Learning Community. Journal of
Pedagogical Research, 8(4), 163-177.
https://doi.org/10.33902/JPR.202429304

Zhang, C. (2022). A Forward-Looking Study on the In-
Depth Development Planning of Information
Technology into Teacher Education. Journal of
Sensors, 1-11.
https://doi.org/10.1155/2022/4885771

Zeng, J. (2023). A theoretical review of the role of
teacher professional development in EFL students’
learning achievement. Heliyon, 9(5), e15806.
https://doi.org/10.1016/j.heliyon.2023.e15806

Zhou, X., Shu, S., Xu, Z., & Padron, Y. (2023). The
effect of professional development on in-service
STEM teachers’ self-efficacy: a meta-analysis of
experimental studies. International Journal of
STEM Education, 10 (37), 1-20.
https://doi.org/10.1186/s40594-023-00422-x



