(s 4l gla s s eode oo
Ol w3 &by Sladllas e
VEOY Ol 5 5ler YO by oJsl 6oLt cemd s 5592

VAY = VW laasis

2P N5 Al g @I 55 278 0 N ) A
Ol gl Sils NS 5 galal S

\ N . .
Shp o L2,

o AS>

@l Sy 83855 bl gl o530 25 ple s Ry (R o p s cpl B
analr g 08 03 S b Osa3l om0l S b b ulesTans (hasgy s s Dbl Els o3V
s eslde 1 sls LS VB IYAR L L 3 Olghol gd olanl eygn e Oljsel 2l 1y ik
plS 2 a8 il o)53 p s wly WS 55 4o O 3l 5 Ol o s 53 oy s 0 &l ke SO Olgisl
@liml S asliian 4 5 s a5 L s J S 5 Jlbeil o8 Olse 4 Gosluad 4 ckixdls el Eils YO
oo s o b talasl g S canlsl 53 il &b 03031 i Olge & (TTCT) oDt wsliiw , 5 (CTQ)
53 kS 3 el sl b s Jle o s s cnl sl sue b s8s el gl eyss g
Lol 4 0ga3l e Jloesd pladt 31 day ol 53 s god C3Lus s ppm e B30l 28 05 S oS
el S8 Ll QLIS gl plondl 1S o 55 40 5 SPSS 15316 3 5l eslinal b Lassls Lo kel
Sl sne B 5 ol S8z 358 ees el il o5 o ke s e S 50 8 sl
Siso onl 3 ol b Ealal (ol el mils e s gnlinl S5 Ul ol Eely s i, opl s eag
St U5 e gl o553 o pske B3sal o3 LS s Olse 4 s
RGN EAE N v B SN [V PR N v BT es ke (sl hss tgdS slaells

rjafarin@gmail.com ol 1 w3 (3 oKl ( Sladl pske 5 Slusl oaSiils (5 pshe 05 8 Ll

VEYYAY ik b VERYIV/O ;g e S5 s b VN0 e il s b



VP4 Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

4o dle

S 1 ol gl e Oler u;)jﬁju:wuuru plad 3 heami 5553 on S
ol s e slal andlas 1 6,8 o IS0 0505 cpl s el sl 3l adlr aes Al 5 il
< -(Rasool Behi Etal, 2016) sl o3 55 515555 50 (ks Cootl 5ol s0n  oamed 5593
sl 5l glas gazms w5 i, (IMani Et al, 2019) c—ol sy 5 gy bl ol 5
el (583l s Loyl 5 sl OF Gia &S Gl el b iy Sl dedis o lae
lrs Ladiln 5 olite b el gl 2l 5 hae Jolad b Blie 55 (s 5 rima
(Seif, 2021) ol gl i1y S, ks (ol o

G Llgn a8 Sl Sls st llas el S8 51 w5 35, (2018) Fullan et al slizel «
a ol gl dms e 0L 55 (el n s o s s Aalsd il s Ve (S0
Imani Et al, ) 35 L3S i sla i, polia 65550 ar S d s 3 Gres (52550
3 lb s 55 IS e Sl eddae i Ol by iS5 LB s as 4 (2019
Ol ! s (Kazemzadeh Et al, 2021) Llesls olams] lanl 555 euds gl S, 5050
sl (bt AT oyl 53 e o iy 600 &L s il s Coanl 0
.(Kazemzadeh Et al, 2021 :Adib Et al, 2019 Rezaei Et al, 2017) .|

3y a5 01 sl iy 65000 & sl 0 8 2l 6555 ()3 sl Ol
IS a8 esle J\ﬁ «(Ahmadi Et al, 2012) > 5 o)Ll ;a5 psle an Ol5 0
dre 5 5 el GBI GBIl (6558 a8 Cnl el a5 S0
Qs 6 ol 555 Ls 5 o e i ek 21 L Tt s e @ sl
LS Lol Olgr OSCEs o 53 1) age (A 55 e e onl b Ll cadS Sl
Sroaelp I 5o Ol Sl Oligss 810 &S cul |5 es 40 5 (Samadi, 2018)
Sl urlf e MYV Jll 5 Ol 5l s (Lietal, 2022) ds v.l.c ol s Jali_....g Sl
5 sl Blaal (Jld (6,85 Shsam paS db ails o o2 ml.:« > 4l <S5k
) S 315 O il aan A (i Jlest 5 ans 53 5l ey sl AST gl ol
Sla s » emen (Adib Et al, 2019) 5,10 Slsseen op s Slllnl 5 OV o b Ol ks
A o oS &S 1 5558 OA w5 Ol aS Sl ol e (2019) TIMSS (3 ga31 |
LS iy s g dste Jle 4 il wnilgn o 4308 Il Y Jsb s 5 sls 1

(a3 Slas ol a5 A8 ey Ol 95 enl Sl gs—2 50 .(Mullis et al, 2020)

1. deep learning



VEY oleasls g )k Y by o Jol 6,leds (om33lsn 6,90 (W) :uUﬁ Guuﬁbsf VY-

05k Al s 5 0dd Jlasl o, ds sla i, 53 45 ol los S &l is L Gslas
il s s el 6555 o2 ke s ey et 6 SS5L

Lo ol o el (2013) Fullan « s 4ol 5 (6 ,5550 (slae g o Sarld
ol Sllas (2007-2019) Lt glaans 53 5 ol |l 5 i dol 355053 Lol o8 s
Db sl s ) e 6,050 s 5 ool plawil s slaaali s (6 5550 05l
s 3La,l8 (S S ol 3 b aSSaSS i el Sl (3 b 51 el sl o
©S53L (Fullan, 2013) ol T Gras (5,850 5 i 4l S e ol 3e 4l el
SRS 3l g onl e (BL (S5 53 01350l 25ls (51 oS Cl 2dS L (5 855L (oo
ST saal J2ls o sl 5 el deadis 5 Jls me Lils S a3l OB L850 & I, )
Slallas 53 35 oS Ul; 03 33 Gaes (6,550 4 a5 (Quinn et al, 2019) .S .
(Ching et al, 2018 «Quinn et al, 2019) <ol o35 Al 3,50 ilisee

L eile 5,53k glop, S 51 glarws Gaes (685l dikizes (2018) Ching et al
sl 5 ol S a s 5 ple Sy oS 5 3B 45 WS s e oS
a5 Lt el 0L Cilin (glaes s 3 (6 Kot il ol &8 ol st wsls 3 pal
o o) 3 el ol (sla Sy Sols & Sl aesls 5l o lady o p ke 4T o
iy opl OIS e = Sl e S0l e e Sl R A e R
o 03 3 ged 55158 (2019) Hadiprayitno et al pioees . Aib aiils das slas )8
5 0lnde Oladns Gladdals 5148 o2 psle w2 03 (Joand Culise (0l s Jlo
G 01350l S50 Gras 683k e s LB BL e Al el OIS il
Ly Ol el mils o8 s (galinl S5 5 Dt il 55l bl o onys glaasls 458 0l 5 e
S5k S x5 L oplply dias 13 Sl g pske (655l e 3558
s pske sl o3sm Olime Sl )l 4S5 (2013) Fullan 5 s 53 Goos
0253 (25 0 s s sl 02 A 4B B eal ;S sk 53 (Gres S50k
s eslanal 5 S gy cpl 3l il

Sl pdse slexr Gree 6500 4 ol 55k« (2013) Fullan « ki WLl

PSS PTGV S -5 3§ P I ] P P o) B B VW S GO WY
ol (V (bl 5 o,Kan s Jo/gslinl S5 et elaza] JladodiS oS Lis
o3l 5 (5,3l sladames (S5l SalS Lin ( iigal la iy Jold) 256l b

(8 (gl s Lol cadlane Loyl camn e Jau o Jols) 53 g0l asl 3 (F (sl )

1. change theory
2. deep learning



A Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

G55k Olaime b i 51 (Oledas SIS L3l 5 Oliaasine Slidss) S i Guis Al
IS o ;S5 1, 0181 s S el S5k m,;cm.pl&gg;_@ Sol gl gime S Gras
(Quinnetal, 2019) 553 0 S sl Esl 5 LS o oy 1) Lol lge 5 S0

(S5S Loy AE Ll Sl sy 3 S5k 3050 53 Esel s 305
03,8 S5 e Si Sloghas sbr a5 353 Jgmte Ll s s sl Sl Aitas
(oo amalr 5 cpl 315 el als OF 331 Blhiatipn 6 @ Glanslr o ale ST
Slino g 5 59 SN o0 L Oud ol jan (5l il plo (Fathi, 2017) ol Slize (glansl
5 S S 1 a s IVl 5 Glate 0B Kl 5L Ol el Bl s el slss JiSls 5l SIS
"oalinl Si ol bl el Lol e a1 3 688 sla s
TElaulos,s LT b o S olse o gslinl S (Afraz & HajHosseini, 2021) dx s
et Jeol a0 4 Dy S 555 0 o 5 5k G b 5 LL G 4 g S
Gexd Ayl 3 Olge 4 oslanl K& s g &L (2013) Brookfield .(Fullan, 2013) <.
S s BT Jas o pliws Gl s il s 5 0T (Ol he Dol 5 il
A s ol o2 pie (i 53 I SE Sy IS e Bore Dl s
il s g 1 lad e s slezel JlE Sledlbl A8 o SaS Ol el 53l ax a8 c ol el
S s ey 1 T Gl S s IVl 3 1 T s 5 D5 b o3 0
035 S5 bl 53 gl a5 a3l e Ul Clies glaol€us s a1y Ol sel il (glis]
Fullan et ) .S e S 6,850 5 S glaiyl b 5 Ble (V3 (Sle g 50 dno]
G Lodele sl o5 ey dd 5503 55158 (2013) Backanak Ll cpes 5> (al, 2018
g (..Ja.i el S s Q\)'},JJL'\; sl 5 4g

Afraz & ) oslasl S& Jysp 5 o020 r_}l.a Sy i ydS LS 53 ioes
5 (Vesi Kohra Etal, 2017) s 55 <o 55 50 Fedds &S el (5,5 5 (HajHosseini, 2021
S ml.o s 4wl 53 SO S (gl e LS sla 8 g5l S ol Jb sl
i e Ul o 3 bl o3 L(Fargji Etal, 2019) e 3 ¢ planl oy 95 55 Jab
Sl e 31BN s e 1 Lol sl 5 i g o D58 35 oS
el sdals Jas 4 355 0Ll Ola, 5 O S tag% o 0556 OT oo o)l )3 45 o
Al b el s s o3ls 515 g | 3131 aase 3 gla S5 ccipyla 51 —ans
Bl [ Edt w0 3 Y s e S0 sl s Liles S s 1 O (GO

1. critical thinking

2. reflective

3. argumentative wisdom
4. creativity



VEY oleasls g )k Y by o Jol 6,leds (om33lsn 6,90 (W) :uUﬁ Guuﬁbsf VWYY

Opgel J5ils 53 1) Cods Wl 48 pldl o5 oo oske i3l (Azizi Et al, 2018)
rl orrege 3 S sl oal b Ol el s il (6 s (ol Sl b S 5
S Slr O35S 4SS (sl Wl 51015 oo o8 ol (oS 5 sl S S el s b
« «x 5 (Fasha & Rugoyah, 2020) 5 S ssliul ede laclge 5 a5 55 5 psle Odagd
b Sl culaz 5 Sl e nl Sl e pske D3 i dE R Sl 3 B
Ao Sl a5 el OLS0s 48 IS L 1) placand pe Al e O3 el il i
CAUS—e sl es 5 allinadly oo J o) sl 4 e Olygel 255 53 Cadds s
S pske ey asl dias e DL el plil Dllllae (Fullan, 2014) 555 0 8315 L3s
A3 i) S5 1 STy S 4 Ken Si 5 bt il e a1t asT L
OSSUSS sb i 225 sk (s el Sl 3 (raan ol 03508 5 hun s
Faraji et al, ) 552 ed 2o Al Jlogald e cpl 55 Aol 5 350 555 wlie Jalad 3D
.(2019
b s 53 e ta s sur s b e ate 0l plnil Dlalllas 550 L
Slo el foeme v az 5 L OsSE  olanl o593 53 o2 psle i Slo s 2Ll
Se bl il 53 o2 pske Gl R i 4 8 Rk el S 158
Geb SNl 5 ol e s 53 Bl sy 658 a8 ile b els oS
oS sl S i) 3 3z se Lol s b Al b3 Jie el s nm
Slosaly g (sl (slim) L aSTi Ly Bl Wl 5 o m pe slo iasly s b
ol G b5 O 5 0oy Gl 250 SISl 5 mlie (e s S il (g Sk pasl
S ke s i, (2013) FUllAN a3 b pme e Jlem B 3 Grae (5, SL (S
S s 82S sl -l SR 53 Db e Gl 580 S bl el s
gl Siils e 5 gslinl S OF (o 3 ¢ sdd o5 Sl s g 3 O
4 Sl s 4 Sl G L2 O sl S LI LS S IS a5
el 5 S
@il S Jsb slS s lul bl 6553 o2 pske s B LT ()
Sl iz 1 015 50 Ll
SNy b oS el il s o psle S s LT (Y

Sl i il Ol el 51



WYY Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

RO RS
S JRS 05,8 L0l — 05051 iy o —ileslans sl tas )
Ve AT e Jl s Olgiol g ol 353 s Ol3gel 5505 15 2 ss axel>
b S ol 5l amU ) Olgiasl gl slde 08 il 16 51 ke ol 4 sl LSS
5 dmpde Tyl 5 Ol gal J2ils (Ko b 5 olanrl o Shis IS skt 4) &l ey anyde S
Ol anl e by bl olal s w0 (o psle s sbaess 53 oS 3 s
0533 p s wl OIS 53l Slaal LS @J;}u)wﬁ.u;\ Cols, 5 an e
f NS S s w5 L 5 Wl 0, Ol a3l Suel SIS YO 6US a oS slun
A5 S es 8 Ol Kos IS 5 lesl s S Ol 4 iSue 3 Gy b 5l sl
5 (CTQ) galinl Sy aabii v o b aid arwlyot odd Sl O3 g0l 2ils 51z i 8
o3 S50 3l S gl e Yo 8 s aule eSS 1 (TTCT) e wal i
ozl pman 5 ilasT lalllae 55 oy 51K a6l 810 o5 Gl e Jiask
PSSl p el s Lls Jels a5 slaslae (Sarmad Etal, 2022) el ossy S5
il e g aS) e bsl Slsy OV Azl S0 Slae Codlw (rag
plowil Oloy sb 55 (b3 sal 5 (ot letilsy Sless o503 55 &S 1 pde 5 (Ud o s
(Dl 3 0l AT plail a5 ) oo Jol 50 2 2 slaslre 5 s
poke s bl Glasl o S caalsl 53 dis g s s b 3 el V51 i ot
4 e S o5 G 3 sz nl B3l 555m g3 o8 bl el 0553 g 2
st an s gad s 1 p s 0 il IS 05 8 a8 e 3 S 5ok Sl Sl
e STl (I o8 el gl 0y o 25 p ke sl iy las
Ry Ad el mebg ol b g ) She s 5l eslial glasly (asn ol (5 2
oiwlﬁfwuwjuwu&u@&up);hm)x Do laas seze
2l Calg s el Ll 4 0031 e o Jeam Il o pledl 51l 53 58 Sl
‘Lanbd)ui&lﬁjé.xﬁdbuiﬁjkxjjj\éj&acu.J_lLu“(:J&J.gbg.]bmwjf
ol masn onl 53 n3 slbaulpl A eslinad lslesS oo 5 SPSS 5l e 5 Y1 sl
D1 ) S5l
Ricketts L5 (solinl S5 asbi v, (CTQ (Yo o1) ' golisl S5 anliciew
Jol s sl oo 3 Y ol 5 3 YY (hils oldie ol ol ol azt L (2003)

1. Critical Thinking Questionnaire



V) bl g 5l TY ol o Jol 8)les (025190 8,50 (o yd doliyy gla pdgsy Az

0 oo bl G5 5a51 oS el dgas e (sl Lo VY ol g e 5 S
SETVEYY G ojed e o oy O 4 () = 0dlloee QLS b 0= 53l 5s SLlS) slazy 55
L 58 ool S 88 51 VL 6 a0 5 oo st (galinl S5 A8 BT o o jai ccins (golis
St il 2 355 G 3 2l 03,51 Sy 6l YV Il s s Sl e e 0L
Sla s sasl a5 g0l IS 6l sdome Dyl 5 0sa5T imy Cas 53 3 b G gesl (slae e
3548 cl Esocolo, &8 aib e WY 5 M W LS S e sl S5 sels 2
55 Sleal el 55 3gn 50 oy asliin  opl oLl .ol Slass5t o ol 3l 4
A0 s gl Sasasl gl 5 /AL Wsel IS (Gl t@j;dwi%ﬂ; s e Yord Jl
Rl gl S Wl ey o ol tags o3 el sds 38 /AY s sl 3 se3T )
ol s 4 +/AD el 5
ssTorrance etal bw 5 sl cpl A(TTCT Y2 v) ' ) 5 CodDs anlids
(Slsl 3 slagpabiad ) I Jalo Sl 5 dlgm T lls 5 ol ol asl 14T JLu
U5 S8 (e G 6l 0SUSS sl o, b eyl W3 sliaz ) (s dpbllandl
,%‘J,wﬁgéuqﬁpgt,@ASQ_J@bwLe;m;}J}mﬂ;aﬁ_;@ﬂ
Yo S cib bl oS (Gl S plnil o 53 Sl a4 a5 U1) B 5 (1S 5
D Al VY G Jqd,;j.ajja;ﬁ:}% Sl el aels cpl by 35 e (551080 pal (lax o
O bl el s Ll 5 SN (531 (1989) Torrance (sla e s bl bl
e SN (S o3Il (gl 55 G0 gl ol Y Ll o s 5 /A 5 /A
wled Sl pede e Ooe 3 OF il 4 e tann i s 5l a1 5 S
Olpe LS Jgesl ol ol oslinul o5 g, Se3lll 5 hash 3 Saesl o 3l L
O euss bl st S IS WLy 3 e35d o 4 lid Olal 53 (55 SO i
Oye3l Olasen Sl bOlesed alss sz Sl 33,5 (byme 1 OT (Y00 Y) il oS ol
Folse o (S 5l (sl e S (siule S Dgesl 5 s B ol
o5 A | yme sl 51 5 eddoslied 551 Lo 3 5a3 2l 5S 15 0551 55 58 25 len
55 0L olaaly uslde Ol el 251s sdeee 0sesT b 5l (gdile D Ggasl LU ol
@A Il e bl o s el Cis w0 S 5l w00l i les o WYY UL
Fliss GWT 3l oslinal b 5555 Slaan co s /A Jaus 5 H/AE (g pdolans] o /AY Sl

&L"L‘-"‘" JJ.AIJ:.J‘J YV 9 )lJAY RE3) .12_.,..: 9 )K\SJ\ udﬁ.l._g;‘iua;u\ ‘;;H':"" 6[.550}#!)]05)?- LS‘J’

1. Torrance Tests of Creative Thinking



‘o Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

—ol= iags s (Ashayeri & Fazaie, 2018) ol +/N) 52/ /TN 0 /VO L 5 ar
ol s 4 VY sl ] tlss Wi o o
Slr s B bl ol oy ss o2 sl 5 sy Sl S5 w3
Rl s A g ge el Sl s OMSIe 5 LaopeS b csline lash cnl s LG s
ey A el a s siee ras Sl Shas opl glaadlie plubi e 4 s S
SR by b Bl e s e Gasn Vot 5l e ST a5 LGl ol 3w,
2l (OIS 0 (5 pme olie Gk a3 Jae (el e B Sl s e e 53
5 andlan 3; 50 ST pLal Sle 5 b Ol ot L oS e 0) ke pl 4l
0% oS Shasn slap b 0 st M Cab mam s LA S IS )
Ls Sl o)l | o5 daddn (S W sad 5 3 plyillanl 55 ey cnl (S 450
S50 dr ol s U (6 Saigal 5 Ay 28 Sledbl lils 5 tass G sl uly js a8
ol ol alsl el e s e (gdidr Sl O 51 e 4S (63550 Lim (6L1ST
Dl 5 a2l sl bad jo ol 53 s aolsl pLadl ae b al> o ol 55 Laesls L;)}IC,},
S5 ¢l (CVR) Ll olsy G Sl osliad b aasize Vv Jow g (gl ualze
Bl 5 Ol 3l 5 ddds s & gad eaasite Sl s 1l 5 e el g
ol 20 L (DeVon, et al, 2007) 55 lyme oLl 8l 5L 5550 slias 5l
Loalio 53 a8 el ces 4 /A Ll JS lgtees olss Latls Opso w0 el glulis
B s el sl Bl pl ol sl (6555 SMds (V) astls cpl 3 kel lads
Ogal 5l gla Kol cosls Jols o Glal 5 Gras (6,550 IS Gua Lol Slaal
S Ol o3 Sl B0 0 S5l e s Sy o ol | gomn ¢ 35 gl Jaul 3 PO
Gosn o35 SK3 L s eenlie BLil (g Kiass (555 Jass 5 ol g5 4
Ghosn s e C s Sley bse sl Jul8) elan) Jlab sduSTS Lt
(bl (g SKan s |/ (3linl S oo S i (g pduc i e
(SN FSS (i | S =5l s Sl eslind Jals a3sb- g 80k (glas pal,
Dbl 31052 0 5 omnlin G123 0S3L 5 sl GodlS ¢ BLEST 5 oo 5 g0l 1 5 el

3 e (0l LU1e) heass Sl glinl >l 3 Ol gal (2ls gl 35l ¢ s 3

S o b 5l S a5 ol e (s e 4 S sl (gla )y 5L) 25 sl
‘Q{JJUJJ‘—’)‘ LSJ§°J‘€"L’}W): e):...;:4.’LC‘}JA6u&j)l;jr}‘.lﬁ663)ﬁéuk:)jw)‘
Sl 5 ham o g B 1 S ol oS glaes S LSS Lple s ol ka8

1. meta synthesis



VEY oleasls g )k Y by o Jol 6,leds (om33lsn 6,90 (W) :u)Uﬁ 6&5&@3}' \N74

v_.&)},J LS )‘Jp.\ )l oala ol J'\z'; 3,40 KUy K) @L’w S(..Lu - “ Lglnﬁb QLAJ.:?: E)

(S i 53 el eng syt W Tl s 5 285 ) Ol sLas g cailysl
057 Ol Sl 5 &l o 2 psle b Slaigs 5o 5L ) il -l
S-Sl 51 m 5550 3 1y ags i b anl g g pske (23sel 5 s ss0ln
3 Jeol 2l Jondly s Olaasine Lo Jlost 5l ey 5 Ailes Dol el y LB s
31 el olel e Al e s ol sdaliie BB ) Jsde 53 oS s &l Ay 5o
wy 3dome 50 5 a8 SUIS b Sl eslial L (Gass 3318) Bl5 b alns
o sy Sage 3 sl e BilS oy s Al e3bel s l5 ag) o paasiie 0 Ja g
Soas onl et () gledde aalllae SO b onl poosdle 3m Oy 53 ) W 0/A

A S 0l 5 ey P/ STENTY) il Sy NSy e

O‘S}; a@u\gb wb'ﬁ&‘.&'{‘ YL gﬁ)’.‘.’. r‘,.LF wj.ﬂ A;'JJ %Jgjl{ Py E o d}-l?

L;\)-,g-\
Sl slaas s ol
ook

S Cod pl ol oy 55 psle B5sel 5l Coua
f G (6,530 plawst S Giua )

Sla Kasls o S Glaal Y Sl

oo OLadl bl glis S35 Ol el 2sls LUl
3 dledipr 5 el gl Ll T s
g osbel s 6,8k

sepis SEIL AL psle s asly (gl s
& 5 LBl e e Olsel s Sl 5 sk

23,5 oo gl 5 305m aos
DIl &1 ale) a5 J b s 0SSl Sl

(Coia 5, 555b

ok S5l gt Ly AST
B _ sSlerrl s oS Sl a5 Y
O 4 el Olsel Rl B Pl Y .
S ASE Y
&_é‘)b‘.h:?uﬂ}éx.éw).) yﬂjﬂ . . \}::)m
B C‘ e Jo/goliml S5 5 uSt g
el oY skl ) g SRlass el T o
- o Soler e S50l 0
Sl e sl A
Slegd e 3590 53 (om popd Sl Sy 253
(M)dﬁ‘)‘ddxlﬁ}ué@&fﬁ

dadr s penlis L5, il o s 8

00505 SL5 L

1. Cohen's kappa coefficient



vy ligel s ool g oolinil ;S5 5 0S5, bl @il 0099 (9028 pole Gy ) (2505

G Do sbge gl Jilos 3550 53 oy 0
Coee o bl e Jaoe

Gl k) g pdedsee RO
(°J~'~J s s @lﬁw) 3l g0 ‘_,.;.:U o s
03 Slaes S pnd V

J= sl Sl e ads S polal A
IS JRCIVERIYS) QRCHPIN P laeslel 5 alius

Jos w R ols glas]
e il Glaad 3 S 658 e A

BB QLF_,..@_,.A Sy )3 b Lo

O Aled s b Ol Gl 0155 U5
oLzl glaysl Caol o 50 Comus o i3 46l S St Ol el 30 5 Lol

5 or o fadse 4 Lad Spel I BESE RS
i)

LL b o Sl a5 e e 308 Pl Sl e s e 3 e el T
3 pslle g3 p sl 5l g8 e b oLl Sl
S5 o by oS esd 4 gy sl b

2 plondl s i

C"bfﬁé‘ﬂéﬂﬁj)ﬁiuﬁ«s)lﬁljlnml

OJ}{JVJI.»JJ:.\ _’CL\A
bl ol FEIRC PSS RNV SR
o f < Juasl s Y 3550 DU
ﬂé&ﬂ}w}w))}éﬁh&}&b}w‘): .
ke 5 oo ¥ S

S gy |y dtees O3 el 251 b oS Lk




VEY oleasls g )k Y by o Jol 6,leds (om33lsn 6,90 (W) :u)U)g 6“&;“’5}"

VYA

sy Slanil 0ly (3,5 B8 55 5 ey gl

. ol
sl a5 3540 sy lasil Y
5 Wbsls bl o pske Sipel lalase
e bk
Sbglad 5 Sl jsdde oS (63550 53 5§ g O

Al

w%@ljju.é‘\.!@jj Y

o2y slaasl

)Qjﬁ)TULﬁ AJ;-JA 93 42 @W}dbkﬁ;}‘ﬁ C)‘]u W}S Lgl.au.a;'-u Al J)J}- BE

ol 0 Ajb\ JLQ'DJTJJJ’LS bj;&cg.bdud)ﬁ)Tw

ST 3 S 03, SSE 4 N 5 o1 K Sl A5 s patlE Y Jpds

O35l s O3l

o oo oot < Sl iz
ufu _ uJ.>u _ 69 ) .
oSk oSSla SR
Olre Dl
AVANS VY /v /Ay d,‘.'S
- ol S
o/AY vy/va 0/8¢ V/e g uiil.ajl
o/YY £/ VY [XYANY J,..S
0/¢) LV/E £/YA £4/4Y ol

ujﬂjiw 417-_).& BE %Eﬁk}jésub\)ﬁd&bji e};)J Aas o0 olis Y J}J@- GLI.:
J..}LN)UJSJ:,&J@LﬂJ‘J}Jq-ﬁ.wluibdjﬂidﬂb;ui{lplofﬂuiﬁ4.1;-),‘:4{&;,,”.}

ﬁfuj)ﬁ olf.k.:.) ‘I\JL.»J\JJ LjUb\ 0)9> 2o f}lﬁ« BBEY J.:SU w)jﬁﬁpoﬁm&'

sl 5o ‘&Q}‘j;%élﬁ‘j‘&@‘;b@f}‘y el ol 11 CBMS 5 (galad]

5 053l e 53 53 303 LS S5 s Osa3T (o g0 cnl G2 Bt o

u:;Uﬂ?-uﬂJli)U LSJJ‘JJ sl QL:'.:J:JUJ_‘)J Q}A)T c(p>'/'°) Sl Jlﬁj aosls @)); Q}A)Tw

.(p>'/'0)g:,.w\ ol Cﬁll&) J"’“J}i ojﬁjs



A Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

ol Il 0555 (0 25 p ke sl ST s g 6 iie SO il S o s X
M g galisl KE ) g oB s

A6 Sl e F ol a3 oSl fa S
k] Sl e S
VYo e Yo/504 \ Yav/ AL oS sl i
/YYY LVARR] \Y/VVY \ AV/YVO o})f Gy e

esbe et s S 53 Usasl i Dl pes 008 IS L Jpdr s el

oo ol 5 Sl ls e B 5 ool KB 8 B eld il esss S
OLE gl bl 31 0T il S 5 3l S 5 or el 0
S 05 S 53 e S sl 5l s ;s YY/V 5 solinl S5 sl 5 ds 55 YO/) das e

sl 0351 b o8s el il 033 o2 p ke sl SRy ) S ileT

S S 5 Loy

bl il 0393 (25 e ke sl sy (i A s a5 il ) S

S 45 3 DL ey gl o Ol s o 5 el S8 s 05
Ol Sl o3linl S 5 e 85 Sy el bl 050 25 p ke s
a0 AT ar a5 L S e Ol 5el s ol S 5 cdr (5l e e 5l Ll
b ol e 03 b i (52 S bl Ml 0503 o2 psle (0
s N 5 galiml S 1y 0T i i Ll & 255 45 ol gl ool o
Ol e S 235 ol OF el b 5 (e 2 (9308l B s ez 53 A3l 035
» e (2007-2019) Fullan 3 2 S Slallias sloasle sl ol 53 Jiass ool mls S
(Fullan, 2013 «Fullan et al, 2018 «Quinn et al, 2019) 5,5 w5 55 3L 3550 Sl
Quinnetal, ) o2 psle 5 55 Goes 550 & ol 2 &S ol iash izes
p b L3 g0l ooo1S (2018) Ching et al e ol 55 .l sean (Ching et al, 2018 2019
LS 5l sl LB 5 ol (slaesls (ghhls &S ol Laesls 51 oo gla b,y o s
J 4 Ll S 5 ealil S 5 L oS el ol 1500 Gras (5,500 4 ol
o sy Lsls 0L 55 (2019) Hadiprayitno et al s S e ol OSCe (63 2,08
Comsl Flar g o ke s i 3 0156l 2003 85500l imes 5 e (6,530 e
05 Ghgn ol Gla g, &S Sl datae Liuly e 53 50 (2013) Backanak .ol Ol 1,

el o D 5 galiml S s Ol sel 5ls gl jlgs 3 5mp 4 olil 0,53



VEY oleasls g )k Y by o Jol 6,leds (om33lsn 6,90 (W) :uUﬁ Guuﬁbsf YA

2 OB SN s el e e e ol s e i 00
oo Grss i) 250 Ol Ol e b S el 013 pel s s 5 (ealinl S
L Shar o wlasly oo SusS b oo bLil S g 30, w02 psle
@) S o e O3 g0 8l 5 s 5 Ky Oledas 5 O3 gel 2ils 28 ods Coa
S a5 Gt S S50b 4 Doy 2 s 2l 03 Glatdy add sl Liledd 03 S 4 B
olotr) Jlab oS ES Hlie )5 5 o S0l a5 Sl el G RS Glae s
55 a5 (Fullan, 2014) s 5 Sbls )l (o San Wl o/ (galisl S Co sl (oM Co s
5 slearl San ol o3 Clablows 5 ol sl el Ol pal L2505 53 e Sy opl s
Sl s @Sk ) 5 2500 sl e g pdhillanl 5 Sl cedle plply S ible
ol slguiy sl sl (Quinn etal, 2019) 5,51 val 3 531 (il slaaas 51 01 sal 2l
Saled b as el stins S 5 ldiol 5 gl Sdlol slawly 53 el iy ol 3
b Jl gl s il s S b Ol gel 205 a8 Sley g Caley Ol ol i1y G5 gi>
Logsme gL aas b pslle Do 4o b slacsls (B ks b pllsl s e
e e 3 Sl R i Sl b S Sse il Sl eslid b oo 5 00
St S s Al 1 5 (903 OEs e G S el 4 il [S0s Olysel sl
Slacas b ol b pl S 4 ) Slsbias S 5 bt Ghad (oles 35 ey Fo s 03
Lo v LayISal, ol (Fullan et al, 2018) s3le wal b ol sn 4 25 Gl by Sl 5 ke
G Ly 35 eSSl 3l e s s il e 5 Ses &S Sl sel s gl
BRI Q\)'},Jutj\zj:.:ﬁéﬁfﬁ G e &S (6,505 Sle ys ge Sy fdde KA o S 5o
o o ) Sen ol oS (slaes S Sl OUT (sl Sl ge il e b S
5 G il SaS lpl Sl eslinal (has o 4 1550l S (Slo s Ol 5 Jlomea
g o (S 5L glad 5 psme cailysT s sladase Sl eslinal (ioas
S5 Ga b 51 s paige b O3el G201 (5,803 B At ae Jhss 0l 53 e
S Aol cpl bl Rl 5 g g Sl e s el 5 (il 5 DS glaes S
O3l p1s LG des oo 3y s 4 a8l 3 Al b 00 5 SV b (e LS
Oldl 5 s alie glaast o 5L US ;@lvlnélﬁ L slc—s b s a8 o,)Kan
b s e 53l SRl 1 (680l ol (slan 2 IS pl 45 S S b 555 0l el 20l
ol Gl a5 S Eom g e L Jold (galiml Sa 5 Cuddl i sla Sl s

L;L.«JS‘éjg.;)))lQJLGJ_.-"‘JV.:)J:))QL\))‘QJJJc;@acl}b}wu&ﬂﬁb\cd)b}



A Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

Szl Gemman 5 i /5SS S ) esliad (Ol gl 21 Sy b
s S 0 i oS L 5SS

s Mo alar Sl ales o olee 35sel 4 sl Sl ke S arass e 4
s J> Jissel ol cadds 5 @olis) S (il o G B opl Cute Sl e &S
5 G Slada olalis 53 CS5Le 5 (63,5 e gt (2L L5 sad S 0l gl 2305 o
Lol Lol sla Sl bl s sladVad 5 Sledbl wiil s (6 ,:Sab 5l salss 3,8
OV Oy Kl b ol ame s S 08 > ls e RIS st gliwly 53 5 g
o i 5 Wl = sl o md gl ol s el (655 5 B S S s o
Fullan et al, ) Jelxily (o vn 3 Ol allas &S Jae a0 Laosl LS 6 (s o0 il
S S g (6,850 gl p ) 395 (gla e Ol gel 205 (5 50 e e s ol 55 (2018
5 sl Sl esli ol LUl Wl o (25500 by il 0BT les obslizel 5 250 U Jas e
AN 5 3505 bl L s 5 sy 2Ll s s Ba) S b s (68 s (N
Gt ¢ gaadd 501 L it glacadge (gl 1) 35 dudar I Al Ol el 2l Bs S
a4 AL IS a3l s slaandge bl Hla 3 ctllazs ol 4 1 4l 5 s
.Quinn et al, 2019) >, [)b‘yl}j\; @olanl S8 cusd s 4

3 pke eealie 3 03 sal 5ils s (o3lanl S 5 o il sls 0L dal
S e o s S ol Sl el s s ml ell g el iy 2 IS 5T
0333 ey O3 gl SIS SIS 5 (o3lal S 3 pegr st 4 Ol e I8 5SS s eld
o 03 ) 0 Sl (men 5 (2 pile alhe il S0 4l Gl (2l
et 3 e yda SG Sl gl )53 p g il ey O3 gl 215 4 (5Ll analn Slaasl bl s
Ol Sl 3l by 3 1l Sl oy slacss sibome 51 (558 333 (it 0k
o e 5 505 wblie 53 )5 hs) nl b6 K0 Sliio el (S (5 paens

2338 o slgilin s Sy ol Sl SV b ol S



VEY oleasls g )k Y by o Jol 6,leds (om33lsn 6,90 (W) 3.»5,4 GLBU:"“’B}' VAY

@\:.e

Adib, Y., Karimi, B., Mahmoudi, F & Badrigregori, R. (2019). Analysis of curriculum
planning of experimental sciences of fourth, fifth and sixth grades based on learning
styles. Management and Planning in Educational Systems, 13(2): 177-194. [Persian]

Afraz, Sh & HajHosseini, M. (2021). Effectiveness of the Thinking Skills Development
Program (Based on Brookfield’s Model) on Students’ Critical Thinking, Academic
Resilience, and Academic Achievement. Journal of Applied Psychological Research,
12(3): 191-211 [Persian]

Ahmadi, P., Mehran, G., Javadi, M. (2012). The process of changing the curriculum of
experimental sciences of the elementary school from 1373 to 1391. The national
conference of changing the curriculum of education courses, Birjand. [Persian]

Azizi, N., Blandhamtan, K. & Saedi, P. (2018). Investigating the fields and factors of
creativity in the teaching of creative teachers in rural schools. Teaching Research,
7(2): 88-114. [Persian]

Backanak, A. (2013). Teachers' Views about Science and Technology Lesson Effects on
the Development of Students' Entrepreneurship Skills.

Bench, S., & Day, T. (2010). The user experience of critical care discharges: a meta-
synthesis of qualitative research. International Journal of Nursing Studies, 47 (4):
487-499.

Brookfield, S. (2013). Teaching for Critical Thinking. International Journal of Adult
Vocational Education and Technology, 4(1):1-1

Ching, T., Himmelstein, D. S., Beaulieu-Jones, B. K., Kalinin, A. A., Do, B. T., Way, G.
P., et al. (2018). Opportunities and obstacles for deep learning in biology and
medicine. Journal of the Royal Society Interface, 15(141): [20170387].

DeVon, H.A., Block, M.E., Moyle-Wright, P., Ernst, D.M., Hayden, S.J., Lazzara, D.J.,
et al. (2007) A Psychometric Toolbox for Testing Validity and Reliability. Journal of
Nursing Scholarship, 39: 155-164.

Fasha, H. L., Rugoyah, S. (2020). Improving Scientific Creative-Thinking Ability of
Primary School Students through CRH Learning Model. Mimbar Sekolah Dasar,
7(1), 1-15.

Faraji, A., Kian, M., Abbasi, A., & Hosseini Deshiri, A. (2019). Designing the curriculum
framework of experimental sciences based on fostering creativity in the first year of
elementary school. Teaching Strategies, 13(5): 480-489. [Persian]

Fathi, A. (2017). Teaching critical thinking to children from the perspective of Robert
Fisher and Rumi. Tehran: Terava [Persian]

Fazaie, S., Ashayeri, H. (2018). The Impact of Music Education on 7-9-Year-Old
Children’s Creativity in Tehran. IJPCP, 24 (1) :16-29 [Persian]

Fullan, M., Quinn, J., McEachen, J. (2018). Deep Learning: Engage the World Change
the World. Kindle Edition.

Fullan, M. (2013). Great to Excellent: Launching the Next Stage of Ontario’s Education
Agenda. Retrieved from:
http://www.edu.gov.on.ca/eng/document/reports/FullanReport_ EN_07.pdf

Fullen, M. (2013). Leadership in a culture of change. Translated by Labani Moltag, M.
and Arasteh, H. Tehran: Academic Jihad, Khwarazmi Branch.

Fullan, M. (2014). The Principal: Three Keys to Maximizing Impact. San Francisco:
Jossey-Bass.

Imani, F., Avesta, M., & Rajaei, M. (2019). A review of new biology teaching methods.
Review of new methods of teaching biologist, 1(4): 43-56. [Persian]



YAY Olgelle coBE g olitl i 5 58 0,50g) ell g (2l 0,50 (025 psle o5 gy (oA ]

Kazemzadeh, M., Abbasi, A., Hajihossein Nejad, G. & Ahmadi, G. (2021). Evaluation of
the experimental science curriculum of the fourth, fifth and sixth grades based on
high-quality documents. Education and Evaluation, 14(54): 13-58. [Persian]

Li, K., Zhao, JF., & Kang, Q. (2022). Academician Wen-Rui Hu — Eminent Pioneer and
Prominent Leader of Microgravity Science in China. Microgravity Sci.
Technol, 34(19): https://doi.org/10.1007/s12217-022-09934-7

Mullis, I. V. S., Martin, M. O., Foy, P., Kelly, D. L., & Fishbein, B. (2020). TIMSS 2019
International Results in Mathematics and Science. Retrieved from Boston College,
TIMSS & PIRLS International Study Center
website: https://timssandpirls.bc.edu/timss2019/international-results/

Quinn, J., McEachen, J., Fullan, M., Gardner, M., & Drummy, M. (2019). Dive into deep
learning: Tools of engagement. Thousand Oaks, CA: Corwin Press.

Rasool Behi, Sh., Khosravi, D., & Bahadur, H. (2016). Comparative study of the
educational system of Iran and Turkey. World conference of psychology and
educational sciences, law and social sciences at the beginning of the third millennium.
[Persian]

Rezaei, M., Ahmadi, G., Imam Juma, M., & Nasri, P. (2017). Investigating the amount
of attention paid to the components of education for sustainable development in the
social science curriculum of the elementary school. Journal of Research in Curriculum
Planning, 15(30): 28-42. [Persian]

Ricketts, J. C. (2003). The efficacy of leadership development, critical thinking
dispositions, and student academic performance on the critical thinking skills of
selected youth leaders. (Unpublished doctoral dissertation). University of Florida,
Gainesville, FL.

Samadi, A. (2018). Basics of teaching experimental sciences in elementary school.
Tehran: University Research. [Persian]

Sarmad, V., Bazargan, A., & Hijazi, E. (2022). Research methods in behavioral sciences.
Tehran: Nashr Agah. [Persian]

Seif, S. (2021). Psychology of growth. Tehran: Organization for Studying and Compiling
Humanities Books of Universities. [Persian]

Vesi Kohra, S., Kardenugaei, R., Farhadi, M. (2017). The effect of teaching biology by
inductive thinking method on the learning levels of biology lesson of second grade
male high school students. Research in Curriculum Planning, 12(17): 99-1009.



Journal of Curriculum Research
Vol.13, No.1, 2023, Ser 25
Extended Abstract
Investigating the Effectiveness of Teaching Elementary
Experimental Sciences Based on Michael Fullan’s Approach to

Students’ Critical Thinking and Creativity
Reza Jafari Harandi'

Introduction

The most important period in all education systems in the world is the primary level, so
studying different dimensions in this stage of education, especially the teaching method,
is of great importance. An effective teaching method can facilitate deep learning, which
can be achieved by a continuous and close review of teaching methods. ‘Experimental
sciences’ is one of the subjects taught in Iran in primary school; thus, what teaching
method(s) should be used to teach this course effectively deserves attention. In an attempt
to deal with the factors causing students’ poor performance in ‘experimental sciences’,
researchers have suggested that teaching methods that are based on students’ deep
learning can be the solution. In addition, they believe that deep-learning-based curricula
can influence students’ views on how to learn experimental sciences by promoting
creativity and critical thinking. Therefore, considering the centrality of deep learning in
Michael Fullan’s approach and the emphasis of many researchers in the field of
experimental sciences education on deep learning, the present study was designed to, first,
identify the curriculum components related to goals, content, teaching-learning strategies,
evaluation, grouping, required resources and facilities, time, and place with the main goal
of promoting deep learning in the form of the four levels introduced by Fullan. To this
end, the challenges and needs associated with the teaching methods of ‘experimental
sciences’ were determined by reviewing the existing literature. In this study, for the first
time, a method of teaching ‘experimental sciences’ in primary school was developed
based on Fullan’s approach. Afterward, the validity of the developed teaching method
and its effectiveness on students’ critical thinking and creativity were investigated
Research questions

The present study was aimed at answering the following questions:

1- Is the teaching method developed based on Fullan’s for teaching ‘experimental
sciences’ in primary school theory effective in improving students’ critical thinking?

2- Is the teaching method developed based on Fullan’s theory for teaching ‘experimental
sciences’ in primary school effective in improving students’ creativity?

Methods: The present study utilized a semi-experimental design with a pre-test, post-test
control group. The statistical population of the study included all male primary students
in Isfahan, Iran, in the academic year 2014-2016. First, a male school from one of the six
education districts in Isfahan was selected using convenient sampling. This limited
sampling was done to control the social and cultural characteristics of students, school
conditions, and non-participation in ‘experimental sciences’ deep reinforcement learning.
Then, consent was obtained from the school principal, and the objectives of the research
were fully explained to him. Finally, two third-grade primary classes, each with 25
students, were selected randomly as the study sample. Of these two classes, one class was
randomly selected as the experimental group and the other as the control group. The
students were asked to complete the Critical Thinking Questionnaire (CTQ) and the
Torrance Tests of Creativity Thinking (TTCT). Then, the experimental group was taught
‘experimental sciences’ based on Fullan’s approach for four months (half of the academic
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year) while the control group received conventional education. It should be mentioned
that it was the first time that a teaching method was developed for primary ‘experimental
sciences’ based on Fullan’s theory. The new teaching method was developed to address
the deficiencies and shortcomings of the existing teaching methods. Before applying the
newly developed teaching method, the teacher in charge of the classes was fully instructed
and guided on how to use the aforesaid method. The components of the developed
teaching method were identified with the cooperation of the teacher, who was encouraged
to apply all the aspects of the developed method in his/her teaching. Finally, after the
method was used to teach the students in the experimental group for half of an academic
year, the post-examination was given to students. Data analysis was done by ANOVA
using SPSS software.

Results: The results of a comparison of pre-test and post-test scores for both groups
revealed that the effect of teaching ‘experimental sciences’ based on Fullan’s approach
to critical thinking and creativity was significant and that the newly developed teaching
method improved the critical thinking and creativity of students in the experimental
group. The correlation coefficients showed that the 35.1% and 22.7% differences in
critical thinking and creativity, respectively, between the control group and experimental
group were caused by the new teaching method of primary ‘experimental sciences’
developed based on Fullan’s theory.

Discussion: Therefore, it can be stated that a teaching method developed based on
Fullan’s approach can be effective in teaching ‘experimental sciences’ in primary school.
Keywords: teaching method, experimental sciences, primary school, Michael Fullan’s
approach, critical thinking, creativity



