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Abstract

Learning theories help to design the desired
educational programs. Wittrock developed the theory
of generative learning, which is one of these theories.
In different educational systems, little attention has
been paid to the new methods of mathematics
education, and one of these methods is education
based on the theory of generative learning. The main
objective of this research is to develop an educational
program for teaching mathematical concepts to first-
state secondary school students that will help the
students develop a thorough understanding of the
educational content of mathematics and in which the
student actively participates in the learning process,
creates meanings and relationships, and the teacher
only serves as a facilitator. Metacomposition and a
synthesis-research approach based on the seven-
stage Sandelowski-Barroso model were used in this
study to look into the research that had been done in
this direction. The study area included 57 research
articles according to the intended purpose, among
which 19 articles and one thesis were selected using
the Glynn tool. Concepts extracted from this study
were summarised by the open coding method in the
form of 131 concepts and 32 sub-categories, which
finally resulted in 9 main categories. Then, according
to the results obtained, a special math curriculum was
designed for the first state secondary school. The
content validity of the mathematics education
curriculum was obtained using the Laushe method (P
=0.05).

Key words: Mathematics education program,
first state secondary students, generative learning.

Ty

S S pdoliss 43 ity
(VY () ¥ 0o pgd 093 ey Jlo
YA-OA Cliin AF-Y il

a0 9 (o 0Ly (90T Aol g (g
095 ol 390T 1S (819 (Sl y S w50l
J 9‘ A 920

3918 (555 Sy ) gy pl i 00l e 1525
Mol 00l cowlog

SISl e pole 035 s (il (55 ol
OlRl e B8 (lomlydl 15 e 5 ol ouliiily) 5 (S 5 pole
(s ol 0aSs o S 3 pole 09,5 1 (bl ol
Olnl 858 w3l o o i oBtsls (oulidly

(s pole 0aSls s i pole 09, 3 (olitdly bl
Ol By ol )31 (s oy olBisls o wliidly, g

pole oS ils (T pole 09,5 (s (oo L iy e SIST
U‘)“l “Se)w ul?ul.:)dl ‘)‘i)""’ g).:)..q olim..)‘d aLSM.\LMM.Jb) 9 ‘5,..4).)
sS

oS ogllas ool slaasly (b 4 550k sloa s
Ly &S Cawl 0dil (6550b (s e daay oy pl 5SS S e
O labs) 4 cilise (Bigel ot 5> b sl Sy
by ool (2 &l 00 Jodua (o8 2295 (2L (Bjgel
ol ol Baa b (iily xSk el e il
@ o2k malie Ghjeel (sly (oBjgel aclp S W)l Gimg
LY b.).));f.)l; d‘.u.w.) 4 Yo &l J9| d.hw};.a 0y92 ul)}b]d.ul.)
OB 085,53 o] 5 9958 (3 (igel Slgme 3l ras oad
3535 4 o) Lassi loalad 5 balis yled Wl 6,550 e o Jb
Ohe) b imgly onl )3 bl 42l (S it (15 Lai plas 5 ]
Sl ye cin Jro ool p alaghrsie (63509 5 oS I8
basly cnl 3 03 bl o imgly oy & gl — (S
G b caslito Lingh OV ol adllao 390 09> 5 42l
S CSaS 4y asb bl S5 g Alio VA il oy 51 &S w252 5 3,90
SIS NS oy b oy ol 5l ] paplae ad Gl I8
Caleg 3 &S WD AN (058 dgio TV 5 poris VTV CIB 5 L
ol odel oy ZolS 4 dogi b Ly ol Cannds Lol dgie A
oy 25 (b gl dawsio (igel (b oy (Sb) (odjsel
Aol ooty P2 0/05 aig¥ ooy b woby [ojgel acby  olgie
4]0»9».@ 059d u‘)yjuwb sgblg.) (_5-“’)9"1 MU){ :‘SJ%JS Olals
S URTSALURN]

DOI: 10.30486/JSRE.2023.1988846.2343

vahedi_sh@tabrizu.ac.ir : Jguwe suduws g .5

VEYIBIN il VESYIYIYY :gog


https://doi.org/10.30486/jsre.2023.1988846.2343

va ./ u/)}"’/'w‘/"’é'/)"u-‘:‘-’bd'ﬂf’b by o (S ‘_‘,-«3)}0/'405);055-0'

0as ploul adly bige] leladl 4 o Soaisle ooy
isel 9l gl ol (5 Jes s ol 5o o5 ol
(Muidh & Mutlag, 2021)s s

3 e A5 Sl gy ) (S bl
5 0bkedly s (B30l 30 (005 5 (AT s )
o oy ozl B plassl )lyes 51 sdigel Sluvue
o Jio 1y pols Glaal (1 (b9el o9 o 30 5 09
Ol o 0,90 0 ool gl Slaal alex IS
> 1) ol Blas asilsny lisel sils a5 col (]
o> ol 5 0 i 9 S0 1) (£2h ) slaoe oS
b plee Ban «g, ol 51 .(Baroody, 1993)as546L0 |,
J> g stegdy |y Blaw b il oligel tils 4 S8
Lk olsl, o Plue Jo a5 cuils axg b oS
Andriani etal., )ocol 0,055, (S5 Jlao 4 bgo o
2l 00® G50k ) Fse Jelse saslllae (2018
5 Obicelo 5l gl axgi 3 90 3l slaans o
S el 48513 Canp g el 8 plaasie
a4z Slisal bils 5 IS0 5 e Jolse
rol pas 3 aBlbee 625l g sl
isel el solaie (Ll (sl a5 it 6500
il osKlem oo sl 4§ 0e5 dlalu v 1) Lo
Sl Gl onl o plelee 5 ligel il
50 2ol slaghs; b & wilgiee 55Ok
LS oS

Bass o (Constructivism) ! ,Seus ;Lo
agzlye 3 oS0l 523 o azl a8 el (55l
sUls Gl il aile Shigel lacaadse U
Sl gl Sy S 5 (65 0b 0551 cledol yisls
Byl 38 el il go

S 2 oS el Cally (nl g (e @l ool
Sgd oo Hloliae gl (glp ws o plxil 00 S0l aS
2 e 2l,S0di sl «opl » egdle (Zaitoun, 2007)
bl oKiws lawgi oniySol lolne (g3luog>
5% 09h Jiie sl plae Lawsgs wlg od 9 Canl ol 055
snlh wxiySoly oy e (6,5 0SE ols ol

doddo
Pl 5 6,83 il (poSs yo IS (o2l wlolly,
o olesl ) ol e slaasls sl gl o bl
g b, Ll ) Gaa Ly el pibolas!
bl el il aile S5 sl )loe anwgs ) ,51,8
Je ool L (Al-Kbaisi & Al-saadi, 2019)
o e 550l ,zils a5 Cewl ools lis cilises lalllas
zhw 5 s axlge DS b ool 550k 0
5 Sl ml ey onl o Wl (hea 8yt
Ibrahim, 2016, Najjar & )ces sasxls
Dawoud, 2013, Al-Mansour, 2011, Al-
PREIG (oL, peplie 5,50l jol 1o 005, 50b (o
5l ales 8l 0 pas (28l wl peolie 5 ool
A anl ansly Gleand ple g Gledes g du a0 (glad
2o Slaghy, S g (S (Ml slaans;
Sl e Hlobize (5,500 sl a4 e (5,500
GRSk, S iy pas ate) 50 e RV 500
Young et al., ol ob, esolio Geos § oo

(Y-YY
2 ol SE ALy 4 e pas K0 g
G xS0k g Uhjeel o sl il 5l S lieel sl
s lge (e (Obaid, 2013)cwl wlusl,
S Hlie g (o2l peplie b bade (LB 2ils (5L,
b,y S5 ol Jelge 51 Koo o ol slaclad o
(elplo (Al-Asmar, 2008) sciwe 51,8 o
NCTM: National ) s, oledee Lo (sly50
<YL ,e (Council of Teachers of Mathematics
(2l S dnwgi G55 0 ) psi) p Koyl eais
ohiselmils oy Slil aUly oy 5 golas S
S LS‘)-.’ L;ol.;.)' LSL""Q“-’L")T aw|).3L;.3 R oo; St



B! e 5ol & WS e ol Sl 5550k
(2) 3Ub 5 Jlab j5b & (S5 Soly 5 il o
sbo,lsle ;o (g blixe slals, a5 1) asuz ledlbl
Chapin & )aus sleol 3 anilejls o545 iils
Slacgome Jols iuly 5,.50L (Koszalka, 2016
&l 05 1Sk aS ol Line 35 9 ioly slaan s )
sobs lsle o 8 g was aledbl olodign
X 9w 5l (Grabowski, 2004)aas o plxil 545
SleMbl oy jlolias Lalgy obowl 4 Jaoly 6,500
Stuckey-)sjlop oo (LS o Sol 5 W
6lo sl s Baes sanyl; 5k (Mickell, 2010
Cewl 35 jede 00i S0l aladl> jo oall 0 SSLLS
3590 3 0 QI ugale slaggs Wil (wll 51
slxl Lailyy 2 0ySas, (nl (mizred WS (o0 )l B g
9 ox ol (18,518 yme )0 daS e (i 0l
o oS0l 3 les sle o Lis (g3lus o35 slagSl
b )b Glgl sl sly 5ok oo il S 5eie
ol S lsrea VAAY Lo o TST%s 5 e
2 OlS1E 8,8 8 eolinl 050 (Lbjgal (5 S0l
Slee a4 03 Bl Gblly 5l e
ol s 4y 03 CleMb| yols Wigw sl olo,lisle
Olseds cioly (S0l oS o eolaiul L3 uils L
Sledol 1o b ans o o5l 00i ) S0k 4 651 il S
Zaitoun, yuss sl! s lobxe Lly, L& 5 wax
(2007

Sl hol ald @y p e ol xS0k
Vg Y 0 Sl canya g Gl )l e oS
Wittrock, yesbisl g -0 5 lae 3 ¢ )
1974, 1985, 1990, Fiorella & Mayer, 2016,
.(Majeed, 2014

GLT: Generative ) aol; sp5ob a ke o
oo olsul Lulg, L 5oL «(Learning Theory
il 653l S 53 255 e ol 05 Toly Lasss
Ao 5l o le Jolie ol )ls 92y al> e Sl

2 Osborn and Wittrok

Sy bcwl cod (o aiejls a8 el Jlad onile
Cisllae oyls JUanl o a5 assl b o2 slassls o
Gliso yils a5 Jolaie (gl 005 T ol il anils
WS oo gy el g3 2 oSSl
&S col ezl ol 3 SO oren o) Foasjle
o3 iyl s s S0 L ol 150k o 5o
@ e &5 o> s> Gayb 5l daslag, o Lesl L

bli,l ogd oo wpam uibs b L8 il wigy ol
e Fexsle (ol p edle (Zaitoun, 2007)us,ls

Loy Jblas 5 Jb gilogiils » s slaanls
Al el BlS Slass gkl sl
ol obgelimsls & ol Seaisle (Asmar, 2008
Sly orolie (FELD Glaptass &5 200 | Cuo b
95 (Suj 0 &5 pleslug, g oy medy
=,Seaisls . Al-khatib, 2009)a5;5les S
Ol y &S cul SSlicd me Bas SO oren
Ol (g gl oo aBLe 0,8 o8] 093 Langy Coadly
Jol> aSly s Cunbly Sl Gpgai b (oS Lt
Al-Najdi & Yol G,k ool 5l casdly xsle
.(Abdel-Hadi, 2005

iz slagSll g oo el 51 (S sl 650k
5ol nl el ol Foaisle e Sledly, ey
e e S5 9 il (e Bl S
oS el sowlio b LT wig 5 L3 aedlie 5500k
war S5 gl sl 5 pealis b wisd s gl sl
il e pSel (Al- Zahrani, 2018). .5 S
sl b jeme el il onTol e
GrabowskKi, Yol "bas b cole lp saskin
shol Ssien S1E iy spSal o (2004
oolaiwl b 81,8 ccdds o ol sage pl, 650k
Slooe 4wl slsls g (Sls gles sl
3,555y ol 3 a8 el ] e 455 e Line g0
WS e Wl 518 sl ) Ll S G el
a ks oplpls (Pilegard & Fiorella, 2016)

! Generative Learning



BV [y ligol iils (sl (i lf 550l s plid g o (ol y i jgof dolips Cyr gl

2 Wse Ghygel sl ymaly 3B olgie b 395 oo
o yunl) oyl )_._,L, Calawgia 0,98 o390l jiils o Slae
oy 50 oltw o lygel sl Gz o Sles
JRNSURTRPCNEC IR ST S1e
Al Pge Oledbl Jlobae Sy g 0 Sles Sgups
b e 50 (VVET S 5 pg) 50 cpgmisles
5 peians 9 200 Wgo SBjgel (slad peal, ;51 g
O Mo (055 o dluw J> cds 5 (g S aladl>
)‘ oolazwl L Aoy g 05)LC «L.S'élﬁ) WY
ol ol A WS oS e cily sles el
SaS Gylygel iils aliwes o 8 Shoe Sgups a5 Lo pal
gl b (ialy 653k slao pal) (i 5l g 0iS o
a8 (e sBjgel asliyy agu” Dlgie b ks
R E R R ESE ERSERN R NY
oo Chpi 5 Slead 65 sbiing
Tolver ol gl alwgie alaie of3gel il
)l 0 ool oiuly higel aslp oS
‘Lo.la.ﬁ ‘@Uy | 09492 )‘..\fj.ul.: u‘)}niw‘é
L ooyl po (VoY) (i)l 5 sagdl ST
4 Sogd oy higel 50 (el 6 SOk 0 )5 lge
090 5o sl GRSk 08 A W) 4z
)l ‘) ubﬁ.oTuﬂ.".) J)é ».\J|5."54 4&..)‘ > 05)19 &S.:).J
) L)L'] Lle 6L¢:)5b 9 oolo U’“"‘)B‘ ‘) uLMJ‘SAQ-O-C 9

A gals 1) S8 A

sl o

S g S ilgd co rizmen Siuly (500

(D argS ap l38l gl tile jo s 1) ol
Joe Olsie b cdmgiy 5o (V- V)P eiblbug 5 Lol
Sl > slos)lee d9ue @l ]y 50k
-5l 5l a8 Gligel il i) 4z cnl 4 2L,
oolawl 6.:..31)' S Sk qﬁﬁ&ﬁdwydu

4Yuliani, Ulfa, Agustina, Al-Huda & Qamariah
5 Kosiret, Indiyah, & Wijayant

Al o 5 Gl al> e epalie (Byne al> e i SLisS]
p.l.xA st‘ 4.17).& o (Wlnne, 2011) \3).3)15
5 lowyl (il b aS o olesaly 1) ol5gel il
@S 1) 6,50l (L3 sl 5l snnl Cavsy Sl
Sy cn 0310 Cuo )b lhgal 2ils 4 pgs Al o 0 0isS
axdlas 5,90 pudlio 3,50 0 095 lrows] Lo 4 U
oo Hlieel 2ils 4 plae (g al o 50 05500 0
Ohigelimils ple allas bl og ol las b ass o
d?f)éswol?g ‘) 095- 9‘)] 6)3).3500;4%&
slowl b ogd oo ools o5l Olygel iile a3
ool e s olel Galizee Pluw J> slp (03
Kosko & )aziue ligel jils oo pSob onl,s
(Wilkins, 2010
wtd & ey lp eel il (Liuly 6 pSel
W Lo 33 5 (o) Sl 5 £9090 I Baee
aibee ae)ls g0l Ol Cov g aiedans
o058 4 g, ol (Stuckey-Mickell, 2010)
L isel Ghsy cnl esim el 5l 0590 el il
el ) dald ol sl 5 (Mol slas,s5 5L
Oty Lo (gl oo ol 5leaiS &8 )8 )0 £9090
LL3 | olul g oo ools bj9el dyax Sledbl 4
5 8 Sldbl g Cledbl il o o g sthie
Olie 465 (pdy g 00 oy L Sledbl s
3 (VWA Tog aises sgn 1) 993 5 50b
2 3 ol ol D lsie oS g,
dwdid S 50 Gligel tils  dams o ,Slee g S0
a5 Sy Aol ol A ol plol €Ay s jelS 0
00,5 solatwl ol (650l by, 5l aS Sligel il
3 (V) assl g gusl astily (6 g o Slos Kiog

I Bot
2 Atsuwe, Anyebe,
3 Swanson, Moran, Lussier & Fang



VFo P lewol i Sl o(VY 2 la) F 0 )ladd (090 0599 o oy (550 ydoliy j0 itgis | FY

OR300

Las aib go 600,15 Bon Ll 51 ol jiash
plwl | ctegiiin g9 Gl S Ghegh 050,
S eSS LS eghiiie 0ebe
Wil e Jolee  (Qualitative  Meta-analysis)
Slool degarme ol sladdlie oS5 5l il O)le
O3S 6O 5 O3lopaess (Bof i Bas L iagh
pleal ol 3 S 4y (pgd (ils dnwgd 9 99290 gl
Bz g%y ((Wyborn et al., 2018)aul
A5l Al jo Zudo (] 45 09 o plol (T + ) gy
O wiopllas (g =Y (g% ey peaiS ) ]
=7 doadly oS 5 g Judod 5 4 i -0 qale Sleds]
Loazsly a3l -y ol sl sloas coas s

W93, i 5, oelid 15l Al o
4z p b Regh Gy el 5l Al e oSS o
5590l iy >l S S a3 aslllas (WhaD) (55>
ool el éw‘ Boa wge (500 L,k o
=S 4z Gl p @l &b 5l aS all e gy
D¢ oo plosl (NOW) 436> 5 (When) &, 4> (Who)
Tre 55 (p gk ol (ol iy (nlpls
d.al.i).g oD LL.J 55 aliSe GL“g;'}.'.j S .35....:‘5@
AIVWES gs*i’*-l‘)' S50l ki ) «5‘:’)‘9"‘"

OF0 dhopllis (o 3 1pgd alo o
b o e 5 Slalllae (38L g g (o 2 5k @
3 eyl solly S 5l osliinl b gy leie b
b s (0l Ak staly 6Tk i ded
G5l e 3 bl 6550k (oiuly 650k
G5k sialy Sl leadlse (5SSl g L2l
Gl LS Gl (s pmSol o3l 5 il

2 Sandelowski & Barroso

LIS (6 e gl J5ES 09,5 4y Conad (didgy 038
Gk Ol b (chagn )3 (VMW 5 (mls
S5k a5 WSl ol o T o )lS 5 ol
S35 5 5] o (ISl o5 sl e il il
axsl Jd Sledbl  paibejle jo bl s 5l wa g
oz Sledbl 4 1) sez g0 iils glo Ll wilgn U
ey gz 5l Bas S0 G,k ol g 0ols Lay,
5ok be ;5 GLT ool (uilniS s 5 o
2555 e Ty b S b 1y oS
al glebes (VAAY) STy g ) p05] S 4 s
ouils B oS el el s glp |, ol 3
Jeloxs 5 5205 S Jobs Ll 5,90 55 5 wislen 1) 095
oS5 B ojlge b1y wa slaewsl asilgny s
Sledb! 1l 439X a5 asS yle g sl |, 25l wo S
o0 a0 Ul T e H1E e LS e
Sl oal 2l g a8 5 13 a2y 9,90 SLsly,
a8 Wiigele Jlgbosb &jge 1y Lol Gligel sl
v Camedl A dxgi Lol Jhgel 8 o glases
@ (b (gl uils (leazs san] jo 3L,
Sly Baos 6 50L o Glsl) jo aS 0ad o Sl
Mo el Canl 055 Bimo o053 g0 Sl
Olsis 4 (oiuly 6, F ok e,k 4 b sl sad e
Sl 52 o] G 5 035,55k 1 53l5 5T oS 550
W Slags  JSBW,Sol e oyl 5500
(Sahraei, 2014)s5,5 a>¢5 ], uS 095 § pdaiiogs
GRSk Wlgh a5 ame iz sl o
&S pd 298l >lb ol sules sl ) Saes
T o35l b osipeSol b oyl el |, ayl,s
DS ogs A ]y 053 (6 50k Codgie

o cGipgly soaidl 4 axgi b g J o0l b
i st sl adliy & Sl ol Lol
Jgize cBlanlaz Jolls ol wyo 5o ciulj 550k
Caily oo olalad o Lyl

! Synthetic research



BY | s lisol yiils sl (it (s 3aSOl 1 Ly iinn (Bl i jg0] doliyg gl

cbam) g ko b L) o 315 oledlsl gl
Se sl pogh 15 )0 (Wged 5 by, adlse
o islon 55 oy @il o anlllae 5l Wlis o5y zo)5

Sg GReg Baa b o b e 8 5 g lauil, S

owlio @il Lol g gomimsr 1pgu alo po
Siasi 30 OF daodls (g slaez 5 wlie 5l sz L
sl alols o a4l 0,50 ¥ g A3l 5 > )5
g b waly o Siad oo ol T-YY b VAVE
5 J R 9 0aSa nglie (o p iRgR slaSOle
a5 SYlie Bd> g 5ls 9,90 slaosls yoww; gldl 4
“ay alill S g allie V8 il e b bl
Sz o) dS Il 5l sl b g diedan s
G ok w0l (6 yglaar b9 s ol ansle 1 pubiio
SSapN a8 8wy p 350 333 55k Al
&1y gty (lS Il S 1 i (o o8 ol
il S gl iag adyl Slllas cuaS )

Coddge )0 by eegtde U weanly s xSob
aiile euedSSl sooslg 0 S g Lz

Generative learning theory, Generative
learning strategy, Principles, Promps and
Metacognitive, Model, Learning, Student,
Mathematics, Highschool, Thinking Skils,
Problem Based
Learning(GPBL),

Feale sl o

Pubmed, Springer, Taylor & Francis

Generative and

Online, Scopus, ProQuest, Science Direct
005> 4 omslie Google Scholar, Magiran, Sid
ey OVFe e LAYAY)Y-YY B VAYE Jlo 5l eYlie
5 LT jLel aalllas 4y allie <5 39,5 (sl Lo i
SWosSIl iil 5 sal 65659 5551 (oo o
0 0 e i slaans; o eud b
mole Do )3 o a5 2 pele Koo 5 (2L,
o g wik oald Oly )9lS gl g [l ciegh




VEo P lewol o Sl o(VY 2 la) FA 0 ylad 090 0590 o o y0 (650 ydoliyy jo igss | FF

Wiy (pilojlu g (ow )y (Bl Yol po yloges ) JSb
09 by, Slazie g hagh Egdge
V dsax > (G axele 5 sy il (hasiy

&b s gl ip)ley al> po

cslis gladbinll 5 oVlEe bl 5l e

r:[a) owy Slasuiw L)"’L"“‘ » )h, 3,90 Guwbjﬁ
L badye Julge (auo g il Jlo ( Solgls ol g

13 § 7SOk 455 o (o390l doliy b L yo o oy 1) Joux

cs“’l**‘ ov9)

) ES KW

403 g Azole>

Sl

O s g9
e T3)

Alio olgae

Lls |
‘s 5ok
Jgw ik
g basoyg 5l eolarul
sl o Soalenls
(S sl
003b purd bise 0oy
5w RSl
s ety el
5ok Jul

o 355
leasl,s

gy

5o ol ol Yo g mibie o 2l GSob Ll Caog

aly 5ok A

S b

Slyione

Sle 8 K
(\YAQ)

-
b
e (90!
&,k »
S5k

=

s

s Jlow g 4528
5 iy Axs ol
W) Egoge Caodl
5 olss (JISl g 5Ll
OWRE S e
soyealy siluline
0l 6,18 50,
ooyl

Ol

G55,
39! =
slopal, (Slals
by My sl
‘)Lf A 0D L;)‘Lu
30
SYlps 2y 2555l

GBazls sl

RUTS

N ads JBaso

R Ryl

s glesaly ojlae s iy o9 (sialy Sl

Gl digs wiged Clo DS
oola

pole o) (heas

& yar K55
e
(T uils b

siales!

¥
<L Cwd
a b owi S0l
Sloal
xRSt
oS O el
@ psle
ps>
L lesal,
s
e
sl

(S pemlie 55Tl Al pey Sligelitile adS g ool wile G (ge5l Al i,

&, losl

Gl g S penlae
ol paplae (5,50l

olale S et il it (2550
GRS S diged

ool
VA 5,ls

-6 el

bl 3L
(Yay)
asb bl

bl

I Harter



YO | ligol biils (sl i ]j s SOl dy plid o o (b y s jgof dolips Cyr gl

L;%b ‘g§:$bﬁi C}Lbd

(S Sob mbse Julow

O o Jelod g 4y
S B
s ol il b
J)l&' e %—’)L’.G
seddls

5 b 5 s ok
(s Sk Ja!
b b ekl
(oS glas
Sletdy 65 e
Sl

ao}b

s )

" oLS (gl A5 S
bl ey e sl
tssS UhSu ol 00 0490
o A Sligel Luils als
NI e Jle
Je o ol O dilie
olwl,as

e

Aoy ol
S GRS )0 (5,5 diged
LBgod £l ieeS 9
DR Gy

SRRl GRS e
Jolis a5 a0 3 colail 0658
Joe szl Jae byl
T O T S
9155 azme (2ik (s S55bs
G550 Lol 5 eools as >
els e i e
S exd 2Lk oSl sl

o N

Slass]
5 Sl
o
S ssS
Al )

ale)l

csobloes!
590 (uile 8
Yay)

R AR S ] PECS
Lt sl g oy
wdllae 5 aeas

(& lo p cloaly

aly 2o oligeltils als
Cr9y® dbwgie Jgf
QPP jS diges

Gize (653 (905l e yp
aslw

Al )

s'i"-.'.l-")'—‘

9 &9l
(\Y“W‘)uﬁb)é

S50k
(s il Sy
5o sl
“edlad i o)ls
e o5 5ol sl
‘CﬁLL° L
" «$ 5k
9 L.!.c ‘_91.’> ‘d)tf‘)L.‘.
gle Julos ol
alw, Jodos (5500

oo Jeloss « 5550

sleossl

b 5 T
:

GVAVE Jlo 5l onds picie
9 S A e VoA
aS VY oS e ce
Sl wedae Sygo A

INERVR S

cily 6 5ol 4l Cox >
L.\.';;‘l ‘LS.M.:‘) ‘_gﬁfal.i ‘_gL‘bMJ}A
&S Sl Jolos b, )
cly 4 Gl cex
Lol xSl 6wk
2o 3 S Gle drwy
diie g oS ool
b sy s eoleian e
wST L ol 6 Fol bae
95 b 0xigd IS5 a2 >

69,8 dxlas ol |ﬁ>l

ORI

3 aiseal

OS5 g durw
\Ya0)




P E T RPN b-Y
weialy xSl smbesl OVl e 3]
s ssN »

b

o3l M 5ey aly 5o plisel s &l (Hlb s (e Gl Al s,
spaly 9 o
5 ol (Sl
5 #BToss st

2o Gl s pgo ol

(o rd 53 diged Gge3l ( SSLB)L
&l

56)9]»)li s@l.:.n wj.h.\.n
‘o)’.,..fﬂ ‘W'Qé 9 J)Q
L Lxe 3l 5 ol
@le ny 0 OeES
T «siley cublosl

Jlg

R

» sl
Olyes
sl

5 &b
oo Gkl

Coddge o)l ol ald,  glgmails  adS ey gl aSle ae el Al (sbBu L b -A

‘)’5.4;‘ u;:;jlo Lgl).; 6}"“‘] Lg)L';...a),g cuSiiils d)L'J.wﬁ:
S sl s e
L S0 (i

Sifdnmd bl n Sawee

ookl pad (55Xl »
i, (f)‘} ‘()

sleadles r:L?;.Sl VES (\Ya%)

9 Tr% 50,8 5 9,5 »

e 315 5 22

Lg‘}:::.o

C@BgeBye e -4
o155 asal
GRS Y0 e Gamw Adlse p Sl

ol (Sl g DYl g LplS des (5, 50L sleddlge gl sl
Suo b Oty 4ol GbL (690 5 (SBen lyione Jelod bl ol
oiils SThol o5 5oL sl yuwyle 5l eolatwl &S
Jd o Sol Geel 6pSol Lo mle zlgawl  cge o gmlae b, YWzl 9 5ol sl
Lao 3 5 Gl ity oo 33 sl oS, ol N
ededotidgioms ¢ oladiy)l Ages 05V - VYLVAVE JLu pYes
bow  Jesdlogins adlie e olp gl

sk g
P9 ‘é_:S)L.i.a 4 a5 g0 Muolil.z. S5

issel 5 EeFY asly ol sl

Szl o3j50] (slgiome
(s Sk Cuoyd
IO N
S5k sl
G g ol (Sl

eyl g Lo

Ore o Jelod g 320 ead Ol BTy cVlie ple g OVlie )y 5 adlae Ll
xS sla el ialy 6550k e 40 Ay 0 oad Ol lelS (slgime b
‘Q] <l g poghe (o ialy e pSel S wsﬂ)y]
S sl e ke xSl
g Lo 2elyi B sl BT
soyel, lo o ak, ¢ ab b,
okt el i

PRI

S
(YaA)

&)15 5,
S ol
‘L.MJ ‘_;)lS:wo

e s@ilo sl




fv i u/)}"’/'w‘/"’é'/)"u-‘:‘-’bd'ﬂf’b by o (S u‘z)}"i“"’bfdﬂi"d

b 9 0 wsile
JE! (s g ais
(5 5ok
(Sleting (8,5 Jatd

oz 5 Ol ady
G

(bl

asd g Ll g o
(2 laly; (osphe
Lg‘}.?‘ O Lao bl
oo Bl il
oo paly (5 s
) oolw )

)

Sigeltils (haghy asel>
3O dusyde SO s NS
5 45 LS 50 ol
AR SladgS (5 S diges
05,5 Lz » 5 bl
Adw LD (gddodild
Gzl 5 JS el i
GRe Ny Sl ogeslom

QO opsle Gy QLS I Lab
O3l (omey G lse
5o aLus WJM Lg\c\...;)fa..o

S 090 Slgime (ogas

o9
b
Lz
L 29,5
09,5 99
5 ol
09,5 99
s

9T 3 -0
(Yo ) Sy Gxok
0° sl

o N

s Jobs ol
Jlyw b ol
&b py b ueas
5 Jlsw ok sl 09
iy gy )
ety edllas (3,8
> L sazs g
D)5 g WIS (omg

)|

Jol Jl gezmails V9
aldbgls g0 4 a5 &S

L oslasds Ve-o
O Syl RS e lge
Y )
=S &l oy amds Y-
a8 ds Yo pgd 09,8 . oyo,S
osiw&;“}l}&‘yw&)ﬁ
YO aud> S bl pg

abd S

Sl slaids
poler 09,5 wino Allascs bl
U wags slaads YO 5jg0l

5u,¢.a L_S}deﬁ » 05)19

~gl 25 900,85 b e Jlges
JNFCAN

o9
b
ez
L #s5
09,5 9
5 oo
09,5 99
Jrs

Lee  Jb ool

_x...;'lj_e oSl
313" (5 y5ok

plas o Jd  pwd
o 5 Jle

5 Leal, S0l
N E ) PN SR K
G s Ol e

bl

LgL{bolf..\.io 9 Sldlas r:LoJ
G5k aiej o Sl
sl

ol o bl asdlas
YAV BVAYY L 5l ST,

aslao

&9°

Oy epsS ok Oy -y
5 P9 Sk ooyl
N P)xEp axdllas
AL

iy

S lals

Sl S Ses VY
YY) G5k sl

4 ge

Sigel >k
$y5ob g

! Ritchie & Volkl



VFo P lewoli i Sl o(VY 2 la) F 0 )ladd (090 0599 o oy (550 ydoliy j0 it is | FA

(OO e )yoy‘u,ulo B 03 uL> é)L.A 9 Yl

Segn s Slalllae o gyspe  adlae WS g uxly 4k

-\¥

oW 8 oy i 1 sdaly 8ol ansy BATY Jlo lead sl sl (55950 V5 S5k
wiiS Jagess 5 Lasal, YO0 6AVE L Y10 S g el
Om wels g5 Wedon (6 S diges sle o ol
Lo sleas ol $x5ob
oS 50 was Clas
4 oSS el il
25 lgime bl
g
ST s oyt 65k Sy, i s ype addlle b g Vygd  ol, ot -0
5 ey Syl padds Sl Sldlhsjl Ldegh (o, SadS dlex Sl eanly 9y V) mey sl»
Slp —wdy 9> VAVE Jlo 50 oy (oorde 4l sk
ol Jed 6,500 Sldlas b oes (s2lojlog> oasly
syl i LE il N Jlo o ple 5 Gipel silosgally meds
silessedls  sla 12!
Dl b des collad
5 S50k Bree S0 OF Jold oyiwd 9 diged 0je> 0 APl Gime (gl and By, (VM) Og 86 e
oM 3 L cole dhugie mas 4l Seel il —paie gla U5y Lad bl sk
“deed G5 Oligel 5o o olai b 4y oS sl (b X! SHp el
(Giluwads g5 03,5 Spbes g
ey pgiche Al Jr=S s pmales] Sygel - sl
(lojlog 5 IS oo 2
Silonys —
S seas ol @l eie (OIS el s Y amler il Sl e 5 Bk LanliOpeesS Jae SV
ool eslimal jenS axlonn —glesms Jold o g Jowm O BLS anngs Sl 9 ©x53b
2l S5k gl lasil g dnngs iy ai o b vy sl el
5 Jow -0LBLS Sedan (5 S aiges g jaal s S e 2k Ol gt
Syt el Jow 9y w2l Al o 90 S sl
dle J> sl 9,5 Sou g Sl pFs ok At
Sliselimils yo Lok, Ol s o
JOMPNTS ol
Oy 4 el 8 g o)z g Slodl g el Ol e g bl addllas Ay, We (GWe o8 VA
Cow)l g T s x50k Ay Gl il epSolianse; 0 adlas ugdl bS] Srk
(gilgaily ¢ (g% sl slalels 5 » b
B S a5 g ] Ao Wiged YVl oy 6,5l
o ol 5l Gl Se b
@k, Slal 5 L5
S S50k e
9 Ol (sostie 4iE lagh plad 5y00 addlhe 650l laopal, il e (YDl gxSel )4
(SR polal bias 3> s al) 4 bape gla ol g ax Gl Bl 2 6h9e Pl ol

1 Brod



fa u/)}"’/'w‘/"’é'/fu-‘:‘-’bé'ﬂf’b by o (S u‘z)}"i“"’bfdﬂi"d

el 3 G b lac! )'l ‘5,:;;.3.1)' Lgﬁfoli
Lol &, Yeve Jl
Bae el (ol
&8, Sl 5 L5
e 65l e
Codidge oyl olx]

sl s sl s 5eel

e sl S5l

Syl § s 4z
6):50[%.

=l

G 3 Exoge Jeb wii IS gl il gl e leans iy geil des iy, (VYD) Glladl 5B Y-

PRl eY slails ol e gl e )lae
b jksoyge oy 4 4255 Ol
S 9 Sy 4 axg
G 5 ol ol S8

‘ng))‘ sL;.uo

P 3 (S Higed

w2l S5 sle Slee ko]

al> e ol ool ol sy sy o g4
g S Sl3 anl s jlensl p glaas’ Jlis 4 Sangs
&l 5l ot glygenl Jalse ples sl s e 4
Ol s 0l @85l 0 05 S el b b e
5 wloads zlZeinl o] 51 as wlie 4 a5 L oS

Jgax)siads ganaib dagl Slols ol ien
Y o)Lo..f:

il Gl 9 Jodoxi' 9 4y ety dd>go
i 5l oads glseal Jolse ola (gl el o ol 4o
g b ad Sl 0 oS S el 6 eSob b b
sl o] 51 a8 alis 45 dazgi b oS oyl uopes
B gamaid da Slgl s e ries g Ailoads
315k @SS g, 5l aloye Gl Cesl S5 4 0¥

) 6yl 4 by po G ig S 3l ol g (£ 9 WY gho g pudlie Zlyiiw] g GuiunS Y Joua

Alio w5

wanlio % dgho Lol dyia

SIYSNENY gl ol am gl gom)y mf g sy (25,5 9 (69,8 sl dld Sales L 050 oyl
PV-VNNY gab50 s (Jlgw zob (5 S0l Sleds! Qo)ﬂw.m\)é oS e ol g o Slaal

“VFV-) -0
Yoo1a-)A

claclls )
xSk
Sl Jel

SEYCAS) o) sl o 85 woole culad b don S lul py SmSily 5 g0 gilelies - GlE s ily- Y

SWYS0-VE dlae S oledbl (3luslh (f5090 5l Gres i 05 ol ags
VAYA-YE (glwaods (puibejls g (5,108508 wledbl oy Slag e Ol Sljgal i
S 5 il pgar (olojlogs g JS& paw ) sogpie Al

LA LR
als,

9 plesl (silupgein 9 (6510550, Dledlbl (giluax LSS 5 Lo
5 oslaial (Jlad 5,50l 51 Gugele b ologlis woledlbl il
uuL.S 9 Ubo)Lxl;Ma‘ sdﬁfoli Jlaal P Q'UL"-C g a4 Jgus




VEo P lewol i Jlw o(VY 2 b)) F 0 ladd (090 0599 ooy (650 ydoliyy jo iudg i | O+

-0-F-A-) -
AV A Y
R N 4

F-0-Y-

Sladz) Slozmon IS5 4 02 b (6 50b bz jo BaiSol Jolss
SLelS) Jlgzmen 18 5 (Olojod (6 55alS (Sl il 45 0 0z w2 0 4
FoalS (uilas Al palh Ol wadlacs ol alies
g g oSl g (Sg Sl Gy ey Byl Al (il
Jols eyl mlin b upde 5 oSl slael ol (s

b.w)yai Ja.ou e LS)'.SQL.. 6‘53-""-" L o..b').:fbl%

5 ooye b Lasl folas-
L ol o odSen

mogS Jol- ¥
‘&5‘“’)0 Lthb
9 &S‘f)‘

5ok

-\ -4 6
ARCAREAVZATA

oo 555 e shen eoldaZa) g ST s (50,8 (bl 5 aciglis
(g 23 slastnl

wiiySal oo -
(s pSob e Jlov
(S5l mle Jlos

sogel by Julow

SAV-VF-V-A-
MY TN
Yoo a-VA-Y

3 i S ey il IS ol plSia 51,5 el ol
Jbl.’.) 5u|)j|)3)Lub(5w)9.n~‘ 69.»49.41 A.ML»J fj‘)s o)&lj Slwls|
IO e TIPS RU U RECNEI BT ARU S V= PP SUC S PR T W
(S g phd oliz g b Vlge 75k Eedge 4 Gl eles]

6Ll 5 a8l sl

AR ()8, i -
5 S OB 005
oS i

jdé)i.c b.»l:u.:bw—
o Sl 5 53]
T
e b Cute & 50

SilepSye 0

“V-5-Y-A-¥
S1F-1Y-)Y
“B-VF\Y- Y
A-Y.-14-)A

elolis o L8 slaaneils b gasge L3l o550l syge;Tliny (sl
oy A 9 (Siudinbs pdl (g0lS Wil Llow dale (slapgd

S ol enlanul-
2950 e 630l L
daasls oS
ol bl e saailesl
waz Sledbl b iy

Sile ]l 7
o, 5 Guils

-Y-F-v-V )
AR 4
-VF-VYV-V\0
Y.-Va-\ ¥

S oy Blanl s 35 105 S o oo 5153 45 (Vg s ol
Fau o0 T Sz 42 A 1) 05 CaS Uy Codbge

dbxe ool coz colaa
055l (5,108 g Laas
oo by b
adle (oW 4 Coddee

Eyo9o 4

Sl gaxg ¥V

“V-5-0-) +-A
SVE-1Y-)Y
BT

Yoo19-)A

ol (o) a5 aigSe ledbsl sl Jobjo oninFol culas
clie L85 3,55 5 Sl EYlges 25k 550l sials ST ol
Jpdy (oS laoe o L8 G )log 4 dpax o)l (0,5 ks e

Bl S e colad
a4 oy g Job cuo
5 Sele> RS18

9 &S s A
&loasSS

SY-F-Yo) oA
“\O-Y-$-0
Y184y

V-V$-VA

O Sln @lrgan oz @lacudld ulal oLt oS
il saels) and B NI ad (o895 Do 4 DY
Geos 5 Jlgns DYl5e 25l (SIS san] cole (panihe loaids
sy5hee Madiio IS (5w 8l b 55515 wosnlive slacion] S
2 e SYlsw 4 (@55l IS anld 5l 3155 aslis Laess

STl bl Bros S5

(s 50k g om0l sla
b ol wglad

9 bl A
BN

S Gezed ohS S Sgs a0l o

1 Portfolio

o2 el (505 g J S s Al o



oY/ u/)ﬂiw‘/"’cﬁ'/)’u-‘:‘-’bcﬁ'ﬂf’b by o (S u‘z)}"i“"’bfdﬂib‘;

5 5NV o (2l Fl gealas &5 55k 4 a8 S
dgie A gy o 45 Wk 4odls ojb dlsha TY
Joe 5l aldl b as (¥ Jgaz sollas)ael s a5 Lo
ol Wigdoo (Brme )y b 4 (VA o ye (o3550]
) ol G sl 0,5 ol,b gl o0 4 55
Exoe 5| Gaoe (IS 5 med 4 0 S0k ol oSl
ol o Fd s e Sol aS g ek 4wl
@ 5l o3 Lwgs lealal) g labies 5 wled Ll (5,500
il )5 etend G185 oS (oo b olae 5 0T 092

sl

sl pBaiwg 3l golaws apl doas” obL (o)
4 Ojygoind (8,5 18 cw)n )90 oal L]
Usims S ainssi 51 a5 0 (gl oy gl el clos
a5 5 e 680k g 3590l b asi e slaiagh

28,8 18 anl 5,90 g ol L)l wly oSk

Ladl &)l i ad> w0
@Sy i Jolpe 5l laasl @l 4y 31 al> e o
3 ol Sl owyp a4 az g b daaS dol o 0
4 eblie e ol (gl alie psghe SO

IR S sledgie 0 5 cadaesd odelCawd

1) S SOl ey (e hjgel Aol y GCaled g lgixe Bus ol b Y Jguo

[EYSONIEY:

|geizxo

RV

(4Dle 5 1,5 (gn eolaninl) G518 o 692 slataalid 5 lasglis

(g 03 Slasiial § S5 S ¢ ble S 15 50l Se) 5L o S
woary LS g baaiges (IS ol coolitul 3550 o yeSoly alis 5 LSS
G 3 E9ose Jelod 6ok p alids; 5 )98 RSU Lo sge (LS (IS e
OlS1R o 9 S0 ez b 5lis j9e ey & azgi oY slasls

o ool s -
(65l Lame Julos
S5k gl Julos

SS9k

ar &5 A5l 4 gl i 6 pSol Cqz )L, Slaal 5 S Boas i -
S e o 5l GBSl azgi Glal 850 Blaal 4y axgi 0gd a8 S0l Wb e
oS ¢ Jlaas 750 (6 S0l DMl 45 3ol 23 ¢ lgis 4 ooles slo Jlis 5l S >

(5l 990

Slgize 9 Bap o -
=

Sl Jol cole, g 95
G50l 003l s
S g S

Soped olold (L3 laaislo b gao90 blijl g 5ol y903] L 12! -
OYlgw (50,5 7 las e o A g (g Al el (goldS wlde o el

&S

ol b el ax a5 (g S 09>

kb oo 5l ol -

S SRSk e
doatidls  owd
oiils bl )l e pailejle

2900

daz Sledbl b iy

bl

el s Gl

S G118 4 o g9, 5l B el il sl sieeliaibge ool sl -
5 o (e M sl gigas 5l eslatul s U1 5l g lanl ax oS @SS ()l
4 0obus 3l oy Cdlae @l () 51,8 Slowel a5 5 L Be j0 0eSe la g
C,u.ﬁ_‘!%c aS ‘_J‘y.u u)‘ O 3 60 6‘9“‘7‘" Pea> J qu.w dj|)‘ a)‘}u)\)

Taudd o0 ol Gz 42 il 0> CuSS L

ool cg 0,8 Colas -
Liso

05l (6,0 5 Laa>
by b

O Caddge yolocas
Erdge 4 4B olon)

SR

I Merill



VPP lawoli o Jlw «(VY 2 b)) £ 0 )lodd 090 0599 o oy (530 ytolip 0 g is | OY

5 &ladl U plnil pllin 5 L3 0513 4 6ok welgd 5 ol Gl -
b (Shieel ggdge cnls (oS Slulual s (5] 4 a5 Lk
S5 4 (LD JolS (05w Gees o 9 S0 9 SELS Joli 1S
Cuo ) RS LS 0 6250k 4 Sl el slml (e g ugele slalie
5 0Pl slogl coliz g e EYlgs b cEode & Bl elas] og 35 Ban

6,5 5Lt

i 15,8 d -
5SS 0wl 005
&S e

5 adle : Sbro aus> -
o Slaslrl g 5]
O I
e b Code 50

Sl S o

BTyl Mol (loy az g wgSe (Dledbsl i3ls ok yo o pSoly culas —

8 59,8 bl e il (S LEN,8 0 5555k 5 Colas SVl 7 )b el il
[pdy oD Lo o L8 O )log a4y wyo

(S e o led
Gaony 5 ol Cas 3 41|
5 Sabe OIS 4

9 85 Jated
&loasSS

(s, slocalles o oS 5 wsle Caled b con Sy elol (K1l
o8 1035 Solled e s 5 S S daly o gl 5 i
208 oMb g ks e D] edlas S o (AM! (g sl cg3bss ) Brar
JUzil 5 plesl e jlupsio 5 (5,15 50, cledlol (gjluaz )G 5 Loy 5 (p0ilojls
rsle 5 4o g 5l ealiul « Jleb g5k 5| usele gults cyolaplis wledl|

uuL,._a 9 Lbo}.(}.w‘ gdjjdl) EIRVY 9

5 ©3p silebes -

‘(ST
(OB Sl Jbs i
O obalyy, ol

wlie § ouolis ol gl

S ol

4 Ve 2bg slp lagins 09z alo Culld el leds)l g Julos -
Slo (oospde slaaidi (s lpo (5 abjy) 4 I BT s (o295 g0
b 555 S coanlive oy Sa et 5 550 SVl z5b ¢ SedlS gyl

S5 a8 5l )5S causlie eosg g o, Sles darddigy IS« Bas LSoly

~edled coas Ll
S5k g a0l sle
glad
63[”
S50l jo Jlaia ey

syl

9 b))

CVR i b abgy ol aislo 5l sleosls
sy s by, S(Content Validity Ratio)

W ‘_;‘>‘).Ia ij C‘(S“" .]a.\..:y FLY -.\....:L’ < ‘51‘9.._7.9
(Habibi, 2021)cc.!

(S ol (g0 blod a4y el ol olgie o9,

Ol 00 Ll A LS Bl (og bl e 5 (09 ol
Lol gy 9nb 5l o 9 <85 513wl 9,50 aiej
el (VAV0) Tasig¥ gl o by, 5l s pSo e b

QL) A S5 ol (Sl G eSSl S (e (Sbjgal Aol algine aily) (o abg¥ Jgux i Jgur

gomly 96 i GilwmSy  gazg
Lo 35 Gibw &S P VW o 3|

L3

3w Jld

SOl

SmSob

\ \ \ \ \

\

S0

\ YO YO YO JYO

\

JYO S olw

\ YO \ YO JYO

AN

09 bl o

I'awshe



oy | u/)}"’/'w‘/"’é'/)"u-‘:‘-’bd'ﬂf’b by o (S ‘_‘,-«3)}0/'405);055-0'

\ \ \ \

INO \ IO o9 gudls

P: 0/05
(Sarikhani slaw joe ug,s de; ;o cial; 650k
etal., 2017; Zanganeh et al., 2013; Zanganeh
et al., 2013; Bagherabadi, 2013; Andriani et
al., 2018; Yuliani et al., 2021; Tobias, 2010;
Johnson and Mrowka, 2010; Boot, 2018;
cole 4w 4o s gMoid and Motla, 2021)
iy 65k (2du Sliasle xS0k yo (ouliddly,
iy Sl sasu Sl «(Zare, 2017) sslis b
Moradi and Fardanesh, ) Laxs 5.5
s 5 Gl xSl s 5l «2013
s (Oroughi Mowaffagh et al., 2017) ¢~
Gorzinnejad, 2018; )5l >I,b osile >l
sl>o «Zanganeh and Far Danesh, 2013
Saeedpour and Zanganeh, ) il  Siig,iS]
Van Blerkom, ) _asl; asdlas slos .al, 2019
&le ;0 0,15 «Van Blerkom & Bertsch, 2006
«Wilhelm-Chapin& Koszalka, 2016) ,.5sb
&5l «Bradd, 2021) v 4> (sly (651 il plas
&l o35 a>g5 (JOhNson & Mrowka, 2010) oL
Cwo ol agd g (2lb jo ol (O pl by aslatsls
53 oud osliiul slaadlge g oo 4l soleiin
le » olering o8l 09 oslitul Lo togh ()
5 ol aey 0 Shins ) xSl
R I R R SRCI L
ailse (90l asliy 5l Gres g lolins
2 ik oSl il s nSol al ol
Fiorella & Mayer, )osl Jd 5ol ol
oS sl wemler Wl sk Gl (2016
b wigd Ba9id (oS50 Vgt ()] 50 o5 WS eal 8
P - NS IR NC ST SRRVt g
Fiorella & Mayer, )ouS o oolaiwl 5 .50b le;
2 e slbedld cu e (2016, Bradd, 2021

b aisS oo G5 |; Ol o5 ol (nl (ool k5

G Ao 9 Sy
aby 2bylael g (ngas pol> fagh plxl 5l Bon
by 00 50 iy S0k ks e B9l
ol oy Jgl abwsie oy50 oligel il sl
IS5 STy ealy xS0k aka bl » goleriny
5 ghw o (b sl opey jo g coul w8 S
5 ot 4 00 ,eSoly htws s ol ol Gan
2 P 28 5l &S (g pshay Cenl g9b5e 5l Bree il
babal) (eizres 5 lalns wuled slal 5oL oL~
O i (oyo b plee g 0T 0529 40 (51,9)l Lanwgs
Sl polie 5 Jolpe sl atdls 65 Jogns
@ bgye sbedld (ool Jlos ol wsle
9 479 Oty )b g b il s S0l
(S35 5 655 St (S LD (3l 150 1 5
iy diz e Gl aaad g (oled)l b Gl 5 )
S50l 4l (adu Sl ae) po alagiegy cnlil
g 418)S Oy50 olieel IS (S0l e e
o D50 P95 he) bl gl Jea b Js
sygel 4l cl slp (o a5 05 48,55 1,8
slocans 5l Koo (o og eais dll (LBb ) e o
)...,l., A a9l pac o) (pl jo G Slool o sves
g ligalgils yo (ooby e 5Tk 2 sk
- plonil (glacodles 5 b dls L b o 53 ool ol
ey G Tk Ay G oS e Sla g )d oud
5 958 il 2by oy e 650k 5 Ghisel Cax
Ol b A ogl sy S92 ge Mo a2l
o8l by (B by 5l ool b (bjg0] iy
ol ploxil gl 9550 Ve loe I nalsie 2l 5l
5 Ban lgie b Lol Lelal 5 a5) L5l o 2 )ls
Ol 9285 O 9o (Wal SBL raghy sl i 5y
2 £5 s YV 5 a5 ITY Sl ggame o gk
O e g el Cews 4 ol Wgie 1 Culys
il dey o G Kamgs a5 b ons e tagl



L (BESF ol Somle Joe jo ilopS e adlse
ool adlse bs e (ot Joe 0 Sy adlge
Firoozi et al., )’ ;yull> sl,Soas5le Jow o aliws
3 (sygel diws cpl (il pogdle 5l cals (2014
o Blasst ao o b 55leasSS g 65 Jutens Al o
b obds)) al>pe o0 5 s (BRI S i3l Jus
>y bV ol oS o bl al> e
Nart)yil Jae j0 (Ghigal 65k g oleds)
el alge b 5 g (Tamalland MYy M laddge
ol (omzmen o)l calus (BD) ol S sl Juw yo
5 ol il e adlse o (golpriy (oDl ai
s e adse bty o)bs
Julos adge o «(Mehrvarz et al., 2014) ol
5 oo e o (el el adlse b spSob
sle S5y Judos adlge b o Tucker, 2002)'7 5,5
or alse b s edl Jae o pBWRSSL
30 5 OWNewS Juwyo BaiSol Sleogas
b g globios anld b Lo 315 5 ol adlge
by (e wblFeSle Agel oBugs jo il
(Novak, 1993, Richardson, | Scsle s u5eb
3l el 2005, Bada & Olusegun, 2015)

(e il gleadl 5 6, el 4 4z b
D9d (g Ao (nl )d (sralr el 0b (o 4z 5]
i 39 5 Gy IS 53 L2l (s o aaliy ol Lol
a0 Jeol cVlis 3508 5 onds >lb 5,
o35 Siagh slacudgaze alez 5l il (35l
o

2 B 0yee Aeliy (i Sl aS o5l e Slpiny
2y hlize o gloog S 0 cilejl £yl B
Gl @l 0sd eenn shisel GlBe gl

8 Bybee

9 Heinich

10 Molenda

1T Russell

12 Smaldino

13 Dick & Carey

Fiorella &) wgs owyo slocdlsd 5y i
0555 oS3 & lagplal ol (Mayer, 2015
Dy oo 1d oS azsl 51 1) L e oSl b ans o
e g 4 |, bl Sledlbl wis Gl
by ogrse il a1y T Luled 5 ans (eailesls
Sirle 4 i basl g ol (Mayer, 2010)aues
S0l s Lyl a5 Wigd oo Ltals ag (sl il
51 GSe (Wittrock, 2010)as,ls Jlss 4 1) lobe
5 bdedlgios @l se Siisel mae sloadlse
Sldg sl 518 CanBae b culine (330l
g, Flobml cely (ohjg0l anda lonl o 5550l
ST sl pled el G 00 SBjsel colled
sl 818 SLALH s sy e, 05l sl
G S b az gl 3 (o) Egdge 4 aBDe
Egoge 3l Cudo DT ol oloul g 51,8 (gl cuddge o
3 09800 yS1 3 5 osiiS Cu ol 5l g el 51355
S L 525 5550l 15 5550 (L35l asliy gzl o
(ohyy  sldealhges dagleal,  (Dlsgs
Slyoe peiiane Ghysel 25 5 coslie slas 555k
@ o) Sl 518 abgrye slaopal, b (oo
iy Goigel aslip S oo S8 Line Gl 5 1l
(Sk a4 baye glacudld addse o ookt
b coslio (o5590] olgo g Laailes oy, ol iny
Joe b 8550l Gloalo)b (bl )0 5 55l Jow
Gl 0 addge 0 ols Slgen (\ﬂV\)T;{wS
LG aS oo B0 plee csilupSyo o8 o 5L
-lg Codlad 4 1) jael idls cioie Ol atil g azgs
Slosle 1550 5,8, g sl bl 4 ol g atils
Zarei ) 35,y g 458 Jow ,o 4yl adlge L oS
VAN LIS Jow 0 a>g5 adlge L (Zavaraki 2012

I Assure Model

2 Kemp Model

3 Gagne and Briggs

4 Keler 1983

3 Constructivism Model(E5)
6 Merrill

7 Janason



on |/ u/)}"’/'w‘/"’é'/)’u-‘:‘-’bcfﬂf’b b o (S u“zj}"i“"’bfdﬂﬁ‘ﬁ

Mathematics and its Relationship to Thinking
Skills: Field Study on a Sample of Sixth
Primary graders in Damascus Public Schools,
Journal of Damascus University, 27, (3-4).

Al Mutlag, H. M. M. (2021). The Effect of Using

Generative  Learning Strategy on the
Academic Achievent and Mathematical
Thinking of Primary School Pupils.

International Journal of Mathematics and
Statistics Studies, VVol. 9, No. 1, pp.1-15.

Al-Najdi, A. & Abdel-Hadi, M. (2005). Modern
Trends in Science Learning in Light of Global
Standards, Thinking Development, and
constructivism, Arab Thought House: Cairo,
Egypt.

Al-Zahrani, A. (2018). The Effectiveness of
Teaching a Module in Mathematics Based on
the Generative Learning Model in the
Development achievement of Students in the
Second Intermediate Grade, Journal of the
College of Education, Assiut University,
34(9), 162-185.

Andriani, A., Dewi, l., & Halomoan, B. (2018,
March). Development of mathematics
learning strategy module, based on higher
order thinking skill (HOTS) to improve
mathematic communication and self efficacy
on students mathematics department. In
Journal of Physics: Conference Series (Vol.
970, No. 1, p. 012028). IOP Publishing.

Atsuwe, B.A. & Anyebe, E.N. (2016). Effect of
Generative Instructional Strategy on Senior
Secondary School Students' Performance in
Otukpo Local Government Area of Benue
State. International Journal for Social Studies,
2(7), 40-48.

Bada, S. O., & Olusegun, S. (2015).
Constructivism learning theory: A paradigm
for teaching and learning. Journal of Research
& Method in Education, 5(6), 66-70.

Bagherabadi, M. (2013). Investigating the effect
of generative design model on learning,
memorization and motivation of students'
academic progress in science lesson. Master's

SrSol by Comdl S mid @ Slgee iegly
Olj}aTdﬁlo 30 Gees S50l g Le 315 o il
9 IS peolie 45 090 oo Sleiiay (nlpl 095 i
soadlie ploie 4 gy cnl jlead glSeul o 2
9 ool eolaiul gum S Slidxd o axes LB
= Olygelils ) laddlse pl (6,515 4 5
Sy o5 dlaw g cnl slinsgaze 5l ogd
by o 2 ol 23l ialy 6 Sob L s e
2 G @l 4 axg b oS assl (IS ok 4 g
53 95l g st 4 (pialy 650k 4,k e
sgam 5l eolitul gl e olptiny (sl (sala>
U 5e iieel g saSel by je bl Jld
sy 5 oS Colae glsie ar plee ol g ]S

References:
Al-Asmar, R. (2008). The Effect of the Learning
Course in Modifying the Alternative

Perceptions of Scientific Concepts and
Attitudes of Sixth Graders, (Unpublished MA.
Thesis), College of Education, Islamic
University, Gaza, Palestine.

Al-Astal, K. (2010). Factors Leading to Low
Academic Achievement of Primary School

Pupils in  UNRWA Schools Gaza,
(Unpublished MA. Thesis), College of
Education, Islamic  University, Gaza,
Palestine.

Al-Kbaisi, A., & Al-Saadi, A. (2012). The Effect
of Using Generative Learning Model on the
Achievement and Retention of Mathematical
Concepts of Second Intermediate Graders,
Journal of Educational and Psychological
Sciences, University of Bahrain, 13(2), 183-
210.

Al-Khatib, K. (2009). School Mathematics,
Curriculum, Teaching, and Mathematical
Thinking, First Edition, Arab Society
Bookshop for Publishing and Distribution:
Amman, Jordan.

Al-Mansour, G.

(2011). Achievement in



VPP lewoli i Jlw o(VY 2 b)) F 0 )ladd (090 099 o oy (650 yaoliy 0 Jiog i | OF

Tehran: Narvan [In Persian].

Ibrahim, B. M. (2016). Poor achievement level
among some elementary stage students (Hafar
Al-Batin), Saudi Arabia, in mathematics.
Journal of Generation of Human and Social
Sciences for Learning Difficulties, 17, 18,
153-169.

Johnson, D. I., & Mrowka, K. (2010). Generative
learning, quizzing and cognitive learning: An
experimental study in the communication
classroom. Communication Education, 59(2),
107-123.

Kosiret, A., Indiyah, F. H., & Wijayanti, D. A.
(2021). The Use of Generative Learning Model in
Improving  Students'  Understanding  of
Mathematical Concepts of Al-Azhar 19 Islamic
High School. International Journal of Progressive
Mathematics Education, 1(1), 16-26.

Kosko, K. W., & Wilkins, J. L. (2010).
Mathematical communication and its relation
to the frequency of manipulative use.
International Electronic ~ Journal of
Mathematics Education, 5(2), 79-90.

Majid, S. (2014). The EffectivenessGenerative
Learning model in the achievement at fourth
preparatory class in history. Diyala Journal of
Human Research, (63).

Matthews, M. R., & Matthews, M. R. (Eds.).
(2014). International handbook of research in
history, philosophy and science teaching (Vol.
3). Dordrecht: Springer.

Mayer, R. E. (2010). Merlin C. Wittrock's enduring
contributions to the science of learning.
Educational Psychologist, 45(1), 46-50.

Mehrvarz, M. Ali Abadi, Kh. Abdoli, S. &
Moradi, M. (2014). Comparison of the effect
of teaching methods based on Dick and
Carey's educational design model and Bybee's

educational design model on students'
motivation and learning.  Educational
Measurement and Evaluation Quarterly,

(10)5, 11-30[In Persian].
Moradi, M. & Fardanesh, H. (2013). The effect
of teaching method based on generative

thesis, Islamic Azad University, Kermanshah
branch [In Persian].

Baroody, A.J. & Coslick, R.T. (1993). Problem
solving, reasoning, and communicating, K-8:
Helping children think mathematically.
Merrill.

Bot, T. D. (2018). On The Effects of Generative
Learning Strategy on Students' Understanding
and Performance in Geometry in Lafia
Metropolis. Nasarawa State, Nigeria, 51-58.

Bybee, R. W. (2009). The BSCS 5E instructional
model and 21st century skills. Colorado
Springs, CO: BSCS, 24.

Fiorella, L., & Maeyr, R. E. (2016). Eight ways to
promote generative learning. Educational
Psychology Review, 28, 717-741.

Firuzi, Z. Karami, M. Saidi Rizvani, M. &
Karashki, H. (2014). Comparing the
effectiveness of constructivist (Jonassen) and
systemic (Merrill) educational design models
in  designing problem-oriented learning
environments in teachers on-the-job training.
Theory and Practice in Curriculum, (6)3, 53-
70[In Persian].

Gorzinnejad M. (2019). An educational design
model based on generative learning in the
mathematics lesson in sixth grade of
elementary school, research in basic science
education, 5(15), 48-59[In Persian].

Grabowski, B. L. (2004). Generative learning
contributions to the design of instruction and
learning. In Handbook of Research on
Educational Communications and
Technology, 2nd ed., edited by D. H. Jonassen
and Association for Educational
Communications and Technology, pp. 719-
743. Mahwah, NJ: Lawrence Erlbaum
Associates.

Grabowski, B. L. (2013). Generative learning
contributions to the design of instruction and
learning. In Handbook of research on
educational communications and technology
(pp. 713-737). Routledge.

Habibi, A. (2021). Advanced research method.



OV | sligol il (§lp (s (350l 1 flif o ino Bl 5 (g0l dolips 0 9bi

Mathematics, 100(2), 83-89.

Saeedpour, M. & Zanganeh, H. (2015). Designing
face-to-face and electronic generative learning
environments.  Teaching and learning
technology, 2(8), 40-60[In Persian].

Sahraei, F. (2014). The effect of generative
learning model on academic achievement
motivation, self-regulation learning strategies
and learning of Students of educational
sciences of Arak University. Master's thesis.
Arak University [In Persian].

Sandelowski, M., & Barroso, J. (2006).
Handbook for synthesizing qualitative
research. Springer publishing company.

Sarikhani, R. Mousavipour, S. Faiz Abadi, N.
Rahimi, E. & Zare, Mohammad. (2016). The
effect of education based on generative
learning design model on the learning rate of
nursing students in physiology lesson.
Development strategies in medical education,
4(1), 16-26[In Persian].

Stuckey-Mickell, T. A. (2010). The effects of
generative teaching on pre-service teachers'
comprehension and application of
instructional design principles. Ph. D.
Dissertation, Northern Illinois University.

Swanson, H. L., Moran, A., Lussier, C., & Fung,
W. (2014). The effect of explicit and direct
generative strategy training and working
memory on word problem-solving accuracy in
children at risk for math difficulties. Learning
Disability Quarterly, 37(2), 111-123.

Tobias, S. (2010). Generative learning theory,
paradigm shifts, and constructivism in
educational psychology: A tribute to Merl
Wittrock. Educational Psychologist, 45(1),
51-54.

Tucker, D. (2002). The Application of the Dick
and Carey Systems Approach Model to a
Macromedia® Flash Tutorial. Master's
Project. Instructional Design and Tecnhology.
Emporia State University.

Van Blerkom, D. L., Van Blerkom, M. L., &
Bertsch, S. (2006). Study strategies and

learning design model on students' motivation
and learning in biology course. Educational
Engineering, 2(3), 1-9[In Persian].

Najjar, N. & Dawoud, S. (2013). Factors of Low
Academic Achievement in Mathematics
among Fourth Graders from the Viewpoint of
Teachers, (Unpublished MA. Thesis), Sudan
University of Science and Technology,
Khartoum, Sudan.

Novak, J. D. (1993). Human constructivism: A
unification of psychological and
epistemological phenomena in meaning
making. International Journal of Personal
Construct Psychology, 6(2), 167-193.

Obaid, M. A. (2013). The Effectiveness of Using
the Generative Learning Model in Teaching
Constructions Calculation on Achievement
and Development of Creative Thinking and
the Remaining Impact of Learning for
Students of Industrial Secondary Education.
Journal of the Faculty of Education-Faculty of
Education at Assiut University, (29), 1-57.

Orooghi Mowaffagh, L.; Ebrahimi Qavam, S.;
Saadipour, E.; Delavar, A. & Dortaj, F.
(2017). Developing an educational program
based on generative learning theory and
determining its effectiveness on increasing
self-regulation. Developmental Psychology,
15(7), 71-82[In Persian].

Osborn, R. J., & Wittrok, M. C. (1983). Learning
science: A generative process. Science
Education, 67(4), 489-508.

Pilegard, C., & Fiorella, L. (2016). Helping
students help themselves: Generative learning
strategies improve middle school students'
self-regulation in a cognitive tutor. Computers
in Human Behavior, 65, 121-126.

Richardson, V. (2005). Constructivist teaching
and teacher education: Theory and practice. In
Constructivist teacher education (pp. 13-24).
Routledge.

Ritchie, D., & Volkl, C. (2000). Effectiveness of
two generative learning strategies in the
science classroom. School Science and



J. F. (2023). Adding family math to the equation:
Promoting Head Start preschoolers'
mathematics learning at home and school. Early
Childhood Research Quarterly, 63, 43-58.

Zaitoun, A. (2007). The Constructivist Theory
and Strategies of Teaching Science, First
Edition, Al-Shoroog House: Amman, Jordan.

Zare, M. Sarikhani, R. & Mehrban, J. (2016).
Investigating the impact of using designed
educational multimedia based on cognitive
principles on learning and memorization in
biology  lessons.  Cognitive  Analytical
Psychology Quarterly, 6(22), 61-68[In Persian].

Zarei Zavaraki, E. (2011). Designing the
curriculum of the master's course in the field
of educational technology special education
tendency in Iran. Research in educational
systems, 35: 161-188[In Persian].

Zanganeh, H. & Fardanesh, H. (2010).
Educational design model based on generative
learning theory. Development Horizon of
Medical Sciences Education, 4(1), 19-28[In
Persian].

Zanganeh, H. Jafarfar, H. & Fardanesh, H.
(2011). The extent of learners' achievement of
predetermined learning goals in the
experimental science lesson of the second year
of guidance school with a generative learning
design model. Educational Psychology
Quarterly, 8(23), 74-96[In Persian].

Zanganeh, H., Nili Ahmadabadi, M. R.
Fardanesh, H. & Delavar, A. (2013).
Validation of generative learning model to
improve students' analytical learning in
biology course. Educational Psychology
Quarterly, 10(33), 87-111[In Persian].

generative learning: What works? . Journal of

College Reading and Learning, 37(1), 7-18.
Wilhelm-Chapin, M. K., & Koszalka, T. A.

(2016). Generative learning theory and its

application to learning resources. Ridlr,
(figure 2), 1-8.
Winne P.H. (2011). "A cognitive and

metacognitive analysis of self-regulated
learning," in: Handbook of Self-Regulation of
Learning and Performance, eds: Zimmerman
B.J., & Schunk D.H., (pp. 15-32). New York,
NY: Routledge.

Wittrock, M. C. (1974 b). A generative model of
mathematics education. Journal for Research
in Mathematics Education, 5(4), 181-196.

Wittrock, M. C. (1985). Teaching learners
generative strategies for enhancing reading
comprehension. Theory into Practice, 24(2),
123-126.

Wittrock, M. C., & Alesandrini, K. (1990).
Generation of summaries and analogies and
analytic and holistic abilities. American
Educational Research Journal, 27, 489-502.

Wittrock, M. C. (2010). Learning as a generative
process. Educational Psychologist, 45(1), 40-
45,

Wyborn, C; Louder, E. Harrison, J. Montambault,
J. Montana,J. Ryan, M. Bednark, A,
Nesshover, C., Pullin, A., Reed, M.,
Dellecker, E., Kramer, J., Boyd, J., Dellecker,
A., & Hutton, J. (2018). Understanding the
Impacts of Research Synthesis.
Environmental Science & Policy, (86): 72-84.

Yuliani, H., Ulfah, R. Y., Agustina, E., Al-Huda,
A. M., & Qamariah, Z. (2021). Application of
generative learning in physics learning. In
Journal of Physics: Conference Series (Vol.
1760, No. 1, p. 012018). IOP Publishing.

Young, J. M., Reed, K. E., Rosenberg, H., & Kook,



