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Purpose: Considering the change in teaching methods from teacher-centered to student-
centered, and the existence of a gap in student-centered education models, this research
was conducted with the aim of comparing the effectiveness of the reverse learning model
and collaborative learning on the academic engagement of secondary school students.
Methodology: The current research method was semi-experimental in terms of practical
nature and in terms of the intervention method. The research population was 60 secondary
school students of Sanandaj city, who were selected in two intervention groups and one
control group. The research tools included reverse learning package (Mahmoudi et al.,
1402), GI cooperative learning package (Kazemi et al., 1401) and Rio academic engagement
questionnaire (2013) were used, and multivariate covariance analysis was used to analyze
the effectiveness. Based on the results of the educational intervention, the pattern of reverse
learning and collaborative learning has a positive and significant effect on students' academic
engagement (sig<<0.05).

Findings: Also, the findings showed that there is a significant difference between the
effectiveness of the reverse learning educational program and cooperative learning-based
education on students' academic engagement only in the cognitive engagement component
(sig<0.05).

Conclusion: Therefore, it can be concluded that the originality of the teaching method
based on reverse learning can be one of the reasons for the effectiveness of reverse teaching

compared to cooperative education, especially in the component of cognitive engagement.

d lnlp\': / /(lmi_()ri‘/ 10.22034/1jes.2023.2003494.1415

lnlp\': //dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0

Creative Commons: CC BY 4.0


https://doi.org/10.22034/ijes.2023.2003494.1415
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0
https://orcid.org/0000-0002-3799-1456
https://orcid.org/0000-0002-7168-7706
https://orcid.org/0000-0003-2761-4224
https://doi.org/10.22034/ijes.2021.541983.1184
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0

G995 9 00j90] (owlind azels

eISSN: 2322-1445
Y85 —YVE Sl VP Y Lol 9 )lee ) ojlods Vo 090

015901 A1 (s (605 )0y (5 jluie (53053l 9 wgSre (5 5Dl (G9! iS5 s Lo

P9 dlawgio 0,93

[ 0] ¥ 83l ye Sl fic) RIS AT © } 09000 dllllac
Oy i o o Mulsljl olStils it ol ¢ wliily, 09,5 ¢s D (sommiily )
(J;&M b.ﬁ.«.u.i’?) u‘)" g A cu.cM.w‘ .)‘)i ol Kisly g .\>l9 :UmLL.fJb) b,)f 4)L3.)l.?.m|
Oyl g aiias o oMol Jl)"l oSy (gaiins Aol wyglio 0g)5 yluisly LY
yyarahmadi@gmail.com :Jgww sluw g5 Juos] %

& s e

VEV/ YA redly
VE-Y/-AL-Y i
VXYY £y L
18 () BT5ls

TS R WU Sy SV g%
ogSae (6550 (IS )Lk
e dlsw!

&y (g eyl g (3500
$oSl diou il dulis (VF-Y)
Sl g S S
e @xSp xSl

©9d 4.‘4.«)9,@ 0,9 ul)}b‘&l.}

Dhasn 9 sl elid asl
Y55 -¥VE (V)

LXVCES

5ot (bj90l (slagSIl jo Mo 52y g csyome sl il 4y oyme polao 31 Bigel (slbogedd s 4 a2 L 1B
dl}y]&&ib U.L..a.z? (5,.5)3 » U.S)LM (5,.531.1 9 u.:9§¢.a d;:.fble. d,iﬂ u“"’”)"‘ duslio CBia b U9 C)il yge
W) 'nlq:.ﬂ £9d dlawgie 093

S8 5 gy anele gy ialo] dogs Aldhis plol ogels 113 5l g 53,8 Cumle i | ol Gudod (3 iy
)l)Jl AW} ul?wl J)~5 59; L.i’{ 9 PICSEWS bs)f 9 0 on)luw L)"” L ghiw UL»J).@(.J £9d dja.w?uo ul)yo]uibl.)
5 BE)GL (S)lie 65l @Sy (WY ollen 5 (o3ge)pgSine 650k Sy ol 55 a0
Juloss Q,a)'T 5l sdou il oo sy oS ad eolatol (YoVY) gy (oasd (65550 asliduoy o (W) Kon
SS9y S Hlie (£p5b g weSae (6350l (663U ¢ bl Ailse gl bl . odlitul o pitedin il ,lgeS
(S1g<e100) 3yl (gyloline g o 3l gl Ll luass

Sl 6350k e (50l 5 sSxe 653l (hjael sl (S Bl e ol LS laadly pppien 1L 4Bl
(sig<e /e 0) 25 3525 (gyloline BB BUS (£ ) adlhe )5 Las ljgel (il Juass 555

Y5 (S Wl e wsSno (653 2 (ste b0l Shay 09 @ o S5 aom e ol ki 18 S Ao

il (BUS (655 )0 Ao o logad (S )Lie hjgel &) G ugSine S50l (6138 I

d https://doi.org/10.22034/ijes.2023.2003494.1415

https:/ /dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0

Creative Commons: CC BY 4.0


https://doi.org/10.22034/ijes.2023.2003494.1415
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0
https://orcid.org/0000-0002-3799-1456
https://orcid.org/0000-0002-7168-7706
https://orcid.org/0000-0003-2761-4224
https://doi.org/10.22034/ijes.2021.541983.1184
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0

(DKo 9 (e39050)u 6153k g (wgSan 653k (698 (i ) duglia [YFA

Ao
by solol Sl 998" a9 299 b 18] Jlo Atz ol )3 &8 sl (650l (galtuns S o JUd (bjsal (slalamo o8 sl (sl bl (S0
Zarei )153,S has 6530 lacusyd 4 1y Iacodgiome ¢ bjgel (po5 (slmogud (45,5 iw )3 b aSh cuis Juosd LS &5 Loylhe j3 igel (Jg Cal 03,8
o5 ol (55 845 S opSnn (5S35 ] i 5 o (1) 55 42 e S 553k oyl (ARl et al., 2019
9495 y90 sluas o)l 5l w9 UgyS wopg eond Ll > (6053l g, oyl (Mortensen & Nicholson, 2015) el sns Ju yw)lte 5 aolKisils )
Srs)sld 5 g le; daglSe | (S5 3 1y 650k ST WS o a5 1) 42 )Ly 5Sne (560 518 &S ol 43S o 5V Sl s Bl g
@ ylo il WSle Liliso (slalarxo (3 1) pglie (6330L 40 Wlg¥ o 42 LS woSae (6,30L ((Hwang, Lai, & Wang, 2015) &8 0 455 jpe (49
3l sy 2bisl s il Slg o (6050 slacld Jobo 55 0155 0b dn LSS weSae (5 ,50L > (Milrad etal., 2013) w8 pal,d )5 oo b olSiil
el 4 Wlg5 oo ol ] a5 AiS guseas 1) D95 w3l Sy wils o byl eyl ol sl 4l ln wMSon b plao oS b Slegdge 4 Card 395 Sy
O'Flaherty & ) caslss p ga0n lws 3,55, (wsSas g, 45 (3jgel (Limueco & Prudente, 2019)yle Sl SaS 035,500 a5 3500 5
2 Ngd 03y o8 lie (gybline yobods ) sluds)l g 395 (6,50b AnTys p> ligel a3 5 a8 e 1S, (S0 1) ljsel yiils &8 (Phillips, 2015
s pnly Wl e il laleo g 1 1algs dnlgo Lo 35aS b e 0,53l LugSne slauMS > (Kenna, 2014) 155 5bge 3o Liols sind cilu
4 plee 81 ad aalgs kel gl libedls jl culie 3,655k cud (gl ligel il diwge saalin picmed bles (cilwedly | Jd (S0l
Roach, ) x> aebl Jaylys i cod ) (6,500 4018 wblg o ool 5 as anlyss CiBgio ol5ge] 450 (63u50k gd psls oyd WS > wilgs >
(s9i90] whd e gmyd S 1 ookl b g0l ials 5 )30 ite 15l 6 3050L p Wlgs e j oyd oS 50 seel 41 e pie 500 (sow j (2014

(Lage & Platt, 2000) xa> 335 35390 Lalps L 1) 355 391 imlgs 08 o ol g canSl ol

Cogli el g MiSu oo dgat |y 3518 5 e Jolss 9o lgizme b (3513 (63655 aljal el 309, cul & ol ul oS ()5 3,509y Bhaie
S35 e 5l elel p jeme el il g ol jeel b 1) M claculd o ye 3,505, opl > (Abushammala, 2019) 348 0 (6,55L
o 5,S59,(Kim, Heo, & Lee, 2015) 4 (Abushammala, 2019) Ju8 jl Slawsce i jelsl y (Roach, 2014) 1S o el (5 005,550
S gty b 35 e (6l k5S35 M 85 ] 55 st 0355yl 2350l S gl 4 oS
aadlyy 5o (650 g ey wenlie g Pluo g9y 32 Celleb & > S > )3 9 3900 S 00 oIS 51 B b0l Blse g Isime cogid ul 5
4 (Fautch, 2015) 3564 155 olisgs o g oo Lol p 55000 dlgo b s & ppmds b 155 o old ST el |y oSl ol o501 ) 355 o
P b bl amd o )hs ol JLis] 15 wyd Colie Gyt i add (h5ge] lpSTd @ auds K g3 cul J1)3 a8 Slgie plee g, opl )3 505 Ol
635k sl plae sl jo b Sgo g e L ialojl b pld o b1y s 550 (bjgel slgime (ool ygo 4 ey oS @ ol L w5
iy ¢ J Bl g8y Canol ditadld (g9, 9355 (gly e opd WS gyl oyd (WIS )3 g 15590ks 00l J5 Loy T it g3 oM duls gasge yipo
P o il aly BT AL ) cl 13 & placdld o 35S0g) cpl 3 o0 &) opd IS 5> &S dits JBLST alax Sl pe Jo g Bl
(DeLozier & Rhodes, 2017) 3565 oo woSae )5 g,y (bj9al oy cwl 4 950wl g g0 (oINS

ol Wgh o 85 OleMbl b e BasS il & g i o8l 5 5ok — ek auTd b gae laie 4 oljgel LE 059l 3 (sow
SeMbl 33le 5 plio a4 5900 45515 w yiwd sy sl b b g0l (sla)8le 5 g L gy9lid sl Calisee SleMbl golio s yl590] 42515 (oas yiawd Siols sl
el oS slacallad 13 (6083 g 8 )l (sl o b 2] dis Land oS i (slbealS 5l by o e (slobasoma ool (glalaoes sloxy] dinio
Chan, ) 035 g0 5,5 (653 385 5 552k (2L Ll 8 ) 21,5 0kl (sl a9, slsinn 0 g Jituno 552k o185 e(5 0k A]3 4 ey
i sloged > oM g 01 gl 413 15 (6rsaliss (6ol slatia],b g Laabld o g 00l yusis |y el iy syl 5 S5 (slabs (2015
33 o9 el 5 abisy JUS 5 Ubjeal csjbosasid dn 4 oyldl b (V- VFFplo 5 o8 -(Dhir & Alsumait, 2013) mles,S slowl (5,53b —aoh
d9d 00 Jitie pased (bjgel (sLab &y (2g)S bigel (sl medtins isel o] 53 4l (bjgel (63,509, (waSae (higel 45 Widiine £ ugSas (550
590l 9090 b BN ol g wedlie (9, )5 & (sl |y ligel il polas 48 gl 03,5 o Lol g gy (ol Lo 4y Lo (g5 (glisd aomii s
i3 oo Q3L Glades )y ol (0350 Camtle duoy oo Jlad &y gy sl Ol 4 VU Sl ) S & el (o3 y0 (i (ogSae 53k S (o ol
il o)) aSSl g S (oo olyp 3o g 09y gyel 4 S g sgme (higel ol Sl 1S (sl JEle (dg) egSae £SOk A e lsis izmen U
iz odlitl ol3sal 815 oy 4 oz bLI) Gloj 16y ) a1y ol bt o 3 g0 oS bt 08 ugSan (50 3) 1 012l ) peditne

1 Seamless Flipped Learning
2 Hung

3 Bergmann ad Sams



YA dan (\\‘~Y‘ ul.’;uul: 9 )LQ)) \ D)Lo.:: N 0,9 ‘L)‘%)’ﬁ 9 U:’)’J L;-.:L..ZB 4.1-.0[?

Bergmann ) 4’ eslizsl (gSxe (553 1 lyme Grasd sl 45 oS oo Ga9i5 |y lolae o g ol ope o e il 300w gyl olisel il 293
(& Sams, 2014

Foot & ) allen (5,530 (Kang, 2015) oblas b j 653k (Prince, 2004) Jib 6,83k b §1 cloceySsly gl Jold osSas o0l
Comd (63,8 (6 153b sl yd NS (o (3)8" Byo Jols badd ugSao oIS 3945 o (Torp & Sage, 1998) joom0 dlins (5 53k 5 (Howe, 1998
n > Ll 353 (55 & (s St 5 O g 555 (6,53 g gk 0 ol a9 sl 5 il el 3 ool s oS
0 oM 3 50k celd )b il s 62k Jwes o (Rotellar & Cain, 2016) 5,515 5 plao Jols 3902 ¢l ((Helgeson, 2015)
391315 (g y5bo 41 9 435 oo gl | o pol )3 (£5:50k sl 3 o sl (B Ltily) (IS oy S (ot (655553 39 o (Prashar, 2015)
cov  2l&gel el b bls)l js 4l5ge] 25l 48 canl oglas cundg Jluass (6,5,5 (Askari etal., 2019)) 5> oy cdlad 0 Juass jg0l 31,
e i 53 I35 51 s ole  Juasd (653 ] uasd (6550 4 g0l il bt cusyde lojle GBam bl o cand ol 4 ool balys
Bl 9 35m opmnn daiar Syi iriim Sh i JE 3315 3 s Sl 5 G 53 gl il b S5 L 4y IS oty s
SOYAA o390 ¢ (B3lo) umd Loy w)d WS )3 395 blien b &Melsd 4 9 bl anidly o)Lk j> Jlad (55 jgel (531> 395 0 cmge (ole (605,
(Abdl, 2019) 350 Jiseloils 3 e s 55,3 b g3 3 el il S5 L Ll 4 4055 b Sns 6550 5,2

S5 ol G K4 8y ey Gl b S (oo sty o) 3l 5 e (6l s3G5 S0 e
shte) 5 o) Jo 53,5555 5 53,535 3 bt 15 e e Sl (| b oS (sl e Bl oy ol 5
§3gewe) WS (oo A8y 6350k Ol 3 (sle] Glac)loe 5 ol ()l 85 Ainejyd w2 5 65k S)lee 5 GBI il (Sl 6553k sleg S
) 5 e Cilaal B 353 S0 b Wi BLS) st alacomys il s 550 (63 e )3 OTRF il 28 51 g8 uge o il
355 slboly] il pxadgs Blae 833 b 15,8 o 5 fjael ls  blite Laly, aybos) S iy eloin) blodjl o g ale bl o 5 iy 3o
(sS2l 0g)S LSt b S i (6,59 (Ke & Carafano, 2016) 5yl 325 4 by cslablizul 5 acdls o 355 gudly | bl SMEST 428 g lao |,
S ypSme bls)l L oyl j3 a5 (Huang, Liu, & Yu, 2016) e g )] 8 lie (2l g () en b)) jgel (ils 55,5 15,5 5 )3l 1) (6,:50k Cblanl
ke sl slacylad BB 5 and e LS5l S0 GRIEI 4 S e (B b dwglie 5 jS0uS b el el g 39300 sl el 315 e
(VNP ssiales (ol 5 (Slo5 (2)15) 2950 653k I3l s &S bl oo

0590 45" 2l 3l g )l eage 1 (st Sy gy 0 Slaite (18 ol & sl s s (ligel il 1 (6,50l SIS Sl (gl o) (o0 5 4,
b, 52l 0 p0l a3l 51 1A el 48,5 51,8 AST5 590 (63u50L 5 > (M ) cullad Lw-)_» ool ol sl osds Jooo )l (6u50L (ol (sl S5,
V=558 ugrg SSden 4 g b iman g Wlosd 3l (bjgel S8 50 (6l (39Sl (sl g sl oad Jg e i 550k slacusdye
Slgs i hige] ;500 g9 odd axlge IMSI L 35ge] K9y b odd sl 3ylge pl dod a8 Wlodls owd 11y 365 5,5, i 559e] (sl bgy 5 6yl
5005 1550 e Al )3 1) sal il & Gl hg) Sy plgiedy pugSan 653k g )t Ubgy gyl 31 Bk (ligel il objsel slails (g5l
o) 88 2 )Mt Ghaal g 2lbba o 5 s Lhigel Sl s Sl g Yot ] Slyon ST a1y el (slacsolgiS 3l odlitl (e
Ol Gl kalyd g 090 )90 )0 CELS pas g (Bigel gy cnl 09 e & da g Ladl 0,5 e )8 ol jge jgel Jily S lie Sl (ol Lajg,
g olgieds () Cgiler So B 5 oad alolid hjeel gy cal 008 2l sl S 2050 Jelse g lapasls ol Sl ula > b,
2 e 650 gy eaS oo Slas o] SIS Gizmen 9 955 (g5 wsSne (Bigel gy 2l ol 3 dgse S (95 5 caz 3 (Bl
(ohpgi Mo o i b gyl 112,50 51,3 oolitl 390 413l il maditene Pl ljgal Ald (Jead iyl g (uaod eS8l (Llj31 ) Al e &S 90l 4201
pgd Abassio 055 (ljgel il lua (6550 ()b (6550 1 (itso el b pwsSne (653l i il o L] Wl amls o gy ol dines ol 5
9,1 3939 (5,bolize BV

w9
alio (clal a9 U8 098 b g g3l i 9esl Ll Uhgy 4 (inlej] e Alslie plosl ogud a1 g (9)8 Cunle Jlas Sl pols (B b,
2 Meddn by d 5a855 gy 4 dog b (gylel Bged v Cpad gl b odlit] ke i yad pgd damgie ligel IS Sl weSae (6pS3b (590l
CBSMo a4 dngi b 58 09,5 o g 35 )lio g wgSae (633 dldlie 0,85 Yo 05,5 93 13 pgd dlawgio 0,93 yuaw j90l 43> H&5 5 dlaw iylejl e lalllas
2 9> il pis pgd dhawglo 0)93 ) Jra>S Jold (ingh dsel> 4 39)9 (slajline Nl Q] iges (lgicds dojbae (Bolal o) 4 (295 9 909
Slowe sl glon 4 Ml (lojon Sygods bjgal (slaoygs 1> S ps Jolid g anels 5l 29,5 (claylne 9 39 (15 dsbiculs, Lasl 5 alie &Mlne
OfSab 5 (53900 usSiae xSl gl gy ol 2 s 653k ipel 39 S Jali gy il oy sipel s > ol 555



(Do 5 (e39050)u 5253k g (gSan 653k (658 (i il Al YV

L bl o /APY IS 38le5 oy b gy jhgy 4 o oy &5 Cuwl (aan )y (gladds ¥ dw.l;?ja)d:s)yT s Ve el &.;’3)'901 Ay (pl a8 2 (Y4YVY)
il ;5 4 (Mahmodi, Yarahmadi, & Moradi, 2023) i 356 g dusbre «/YYA GlSwl o copo

5520 5553y bjgol i gy ) g

Gl ovoSxe (6 153L 0450 EVTS
b o g 9 2510155 0315 )15 090 350 1> (g 5 005 el (Kad (slog)S B o pligel Gl | ajeel 5 s 095 5 il Uy
: : . ¢ . . L - 9

..\.«;‘:J.m|9> il g b el weSme (£SOl 0450 RV ..\....:J.m|9> Sy w9y Sledds

Dords g 6l (s (2ol 38 (obj)sd (ol deme sl I gz (63)lse Al pl
A anlgs odld 5igel lige] LEIS 4 393 (6 1u53b gt

Sgis oo Ludl gl 3l eolazul

Called 5 joma jgel 2315 IS (S 31 B clleb oIS (3> 5 b lacalled s ) Jilo s ol 3

Slisdl Gl S5 | pgd

$pb sbolee | pou

T . oI ISy oo cdle | el
P9 e 031> (hjgel 5o el (Sl (630L guone 0520 g Ll olyery NS (>

: oAl b cld | et
J}“’Lfa o.)Lo‘
Do oo gu il g gwoy bulgy £95 9 35 5)90 (slas)gld g L (gilw odlel auds oyl 5 hjeel base |t
5505 el B o el 5 Yan 09,5 1> llid b o BB 5 L)l qonlis s & ade ol 3 5
) u‘%lg) 5 ]

D9

algizes 51 (513 0540 5 odlatnl ¢ o yiwd (5o g lgize ;0 05 g pwSTyd 4y (£5:50L (slaizme 1)) auds ) 4o
9 0 031> o390l

O pS1y8 slojg s 5 adllyl g CanSBb b gag (53, 1)) Igiote dy (o yiuwd 0950 g ad )18 cpudrlan s duds opl )
.)wa;a NN u»)y]

g9 M )3 (228 Cygear wgSns (higal (295 Con g Jlle G WL g 5950 pualie 45 BT auls
..)9..:3@

ype lgime (6 pS3L | o

9o (5 )gkd (5L o

A o> ]

o i liel g sl Gimgh opl 3348 (o Lwlul ) (woSae gy 5l oolitul b (ain 4> (gldadd ¥O duls ¢d) atén Vo Sde 4y b0l 0)9d S plol
SluSan S\l g, ) odlatul b (atdn )3 (claidd FO auls 93) dtin can Cde 4 (bjgel 0,93 o pbl uizmed g .05 plovl Simgh bwg 45 (Cul
Candy +IVF &S 515 o 38155 e ol o dlaiel g (oo 0p8 oy 4 ol slisl &5 OV San g (Wb Jiags 5l 48,8 GI (295 ing})

Gl g3} g s Aad ya 4D Cod Ay aS LD pbol Sidmg ) lawgd a5 (Cuwl s st ool

(F VeghlSar 5 bl :ait0) GI Uag) 4 ()l 653k Uoj9el 5 0 G155 Y Jgo
S5k o

g ssin
S Hlie

S 0g)S 9 sl | Jgl

(9953 b oo s 9 b 2053 0313 S 0955 3)90 13 S g b o o (sl 09,5 B 3 g0l il

Wb A8lgE ()5 (p99)3 (29)5 S B )3 s D Bl sl g gdgi 09,5 53 IS 0gc it PSS Gk | pod
Cdbnlg Aol LS (1995 uapli (938 585 sl & (29,5 Shal i blos g (a bl 09,5 QL 4SS L B9yS Sl po

oty 5 Blue s (29,5 gy 45 355 stlgs oligel Gl 51 4545 dlS (ms ugyd () (o 53 dud (wl 5

. 29 Ploe J> | )z
V- C“""L




YV avn (\\"\“ ut‘..wls 9 )LQ)) \ D)Lo.a.fo A 0,9 ‘t):")9ﬁ 9 uﬁb)’aT Uu;[m“; A.u:l?

b5 snlgs 4i3)5 jlas 53 baog S (slael (sl (29,5 4 9 3295 0dd gplan (29 Pluwe > (b )3 dude (il
g (903l Wog S g S dlayly )28
@5 5 ) o8 pbsle oy )5 (o)Kan g (Sidlan Cusi )3 (nw ()l el g (B3] SBjsel slo b 3l elizl L
AbAlg 40l g §1945 4 e
A5Anlgs dunlie s 5Slas 0956 5 (6385l & ygumr 313l @l pe b g Mianlgs 0313 0pes 89,5 Syguar (il LI 4 | g5 B3 0yed oibn
5% 43 ¥ g Jlgw W (ghls dnlidiny (pl b o3l 0l g5 g ()b (dea>S (65553 (hoxiw sl (V) g2y (e (6253 dolidin 5l o
aolidiuo g ol sl (VYF) sl g (Sliaoy tmgsy )3 oddblne Elig)S Sl s Lalpo bl (66550 5 (BLb (653 5 bole 65,0 9 )1,
o3l Wnosls 0355 0955 (S 8l SIS~ Sy sbmorgs 90) 5 1) bl (sloatsly &) (gl Eoles (V+2V s ylauslss g Sliamy) 15 3500 /Y (Y,
09)5 93 3 SedlSg03 o Sy (SSen (g gz A5 o3l Buiod SVl (e (sl (Kol slopigesl jl aedls i (g Jloy 4 drgi L a8

P95 Al g (g | iy

SfSen g (Saalen | i

oiRo3s glaaidly
B (Y ) 05l 3 adllas 5y50 (sl puiio (sl 00b osmlite (Sg ylaiio .5 plos] (SuniS g (Sgz (190j] 5)lel G905 @i (109 Jloy s sglateds ol >
& w3 oLt ul el (Y ) il )3 i lapeite (SandS e sl )it ] s 5 039 Jlop sk byt (S LI Sl o il
S5 0 S el jl ladigel K15 900 Cumdg o g 93 (S 9 Anowa slagygeil 3l (San w2 (sl e ul J,08 5 Jlos (S48l o yite

A eolaswl
Ablis g S8 09,5 93 (g 50 (heads aly (o duglie =V Joa>
Sre SBliil 5 (ke Slixe Slyil 5 (ke Sxe SBlyil 5 (ke
= /YY" F
= odf VO/VEA/Y VE/\E [y VO/VEV/Y oy
=./5£2\P
=-/\PY X2
= vdf VV/-£VE/0) VV/o £ Y/OV Vo /- EQY/5Y s a3l
=./SAOP

gl (ylol Jai 31 e 4l 5 oo Blod Sl Alslis g 515 09,5 95y rizeed g Sl JLo VP 3505 09,5 93 s S0l 45 S 00 (5 (368 S s
S g Jlo VP 093 o (ke (izmed 3550 )18 (S adgl g 13 (drand il g o sla Sy slai 5l 0g)S 93 W (P> /10) 3l d52g gyl e
S amd o L5 ol &b olitl uSlpl (gl Sl dayuiie (uib)ly (Kot o)y sl dmodly Julod | S8 Shmgy ol )3 009 e dasly dop> £4 ]
e (BB g St Sglite (5)l3 ime ysbo d 5485 (glb e 53 J S g A0 09,5 55 il el it Sl stne (3585 sl et 53 uSpl g0l
oled )3 Jole gokaus )3 (903l ) asly 5 (1 y0]l k) (Sa8 (sl yuitio Jolos ol (L5 (gm0 )8 o (Ko gy (90] gl 0 436 Lo uily)lg

sl 58 s yuiie dod 53 (190 )S ) (e (1538wl s a3 e b ppite



(DKo 5 e3g05t0)u 6253k 9 (ogSe (6 53k (658 (ot T dualia /YVY

(Mancova) oyeize sis (el lgsS s (s obas y505] ol —F g

b ) giome P df s df 4,8 F i ool b
< [¥5A ey VoY A AR -/ara ey Sl
-/oYY of+ e Voo A \Y/50 </YYA JEUPREWAY
IR of+ e A A VST Y/ssY Sl 3l
V¥ of+ e 0) ¥ ARVRLY \AYs 9y Ay 955

2 S Hlie x50k g woSan (6550L bgel Aldlae isu il jogas 13 sdelcundd F s a5 395 o sanlie F o)leds Jod )3 zytie SleMbl wlul 5
koot (63503 S lie (63:50b g weSae (£550L yjgel 45 el ] e Alune (el odelindas Jolize Liolejl 09,5 l5gel il et (605 )
38 o )8 3L 590 dnd b ol gyl ol azsliS b g0l il

a5 615y g S e g s (653L S 3 uillesS gel s —0 e

(i oy d)l.)l.ﬁ.ao Gla.w F o)Lo] c::l)siapo Ji:lm d:lﬂ 4>, Q|)5iz:n Egomo pyeros
ofee¥ -ISAY -1\ -Iss ) -[yss 0903 i S
- L8y (535
-Ivag ol \ZZANG A/ Al AV/-5Y 09,5
<[4\ SAra’ < IAYY < [ADA ) AW 0903 i
~ ele (5,
-/¥¥0 ofeeN AV \EIVY Al AAIAINS 09,5
o[-ay «[+v¥ bIYY ¥/a/¥ ) v/aa¥ o9l Lhe _
~ SIS 65
AL ofeeN ARIARR YY/0ay Al \ AN 09,5
SARYs et -I¥¥ ian ) ian 0903 i
~ Sible 65
-/oY- ofe) YV/0AS DY/5¥R Al ARVARYA 09,5

5 oosSn 6ok Lobipnl sl 103 A ligeb] s b 45 5,8 ol olsise 1 ktlse <D 51 a8 &S p=0.001 (g,blino &) drsi b b Joio gl
5 5Sne $p50L &S am oo L Bl s e 315 (5l5bine 3T pgd dlamgia 093 gl IS (nans (550 p (S 5lie (65 2 (e gl
2 ible (65850 Glis doyd [0V 5 BLS (6350 Slpss YYD (Jole (60550 Glunss doyd YD gl (650550 Sl o pd < /VEA S Lk
&S o o |y o390l 5l

S i 903l @l =5 g

Sig.b Std. Error (1)) opSole 3331 JORSNEING Jsl sza(l) ailie
oo VY *Y/are sSan £y53 .

oo ¥V R S L 5,53 I 635y S5
/2 AFD JJEYY S Lo 5,53 osSnn 553

oo ¥SY *V/FF sSas £S5

/e SARNS *y[ee) Sl (650 s Sele (65
ATa) /Yoy INAN Sl (6500 oroSae (6 Sl

oo JYOF £V/VYY osSxe (£S5 .

«[+Y0 <I¥AY *-y/-¥A S Hlie (60500 I s 55,0
ofee¥ YA #Y/VAQ S Lo (5,50 osSnn 5 53L

e ne YYDV osSxe (6550 ‘

o[ JARS *—y/gf Sl (6550 s ible (65
RS [¥oY <IvoY S 5lie (60500 oesSme (6 xSk




YYY aan (\\‘~Y‘ ul.’;uul: 9 )LQ)) \ D)Lo.:: N 0,9 ‘L)‘%)’ﬁ 9 U:’)’J L;-.:L..ZB 4.1-.0[?

5 95xe (5353 (oBigel asliyy hjgel o Lol 0 osmliie Jolixe M) J S 09,5 L laJele dom 1> (ulejl 09,8 53 0 o & Jsie s 4 25 b
99 O O )10 3929 (5 loline SMI (3G (6,55 e 15 Lo pgd alawgio 0)93 9ol il et (6550 2 (ke (650 2 (e joel
e hjgel § wgSae (52l Ubjeel & 28 Gl e W A esaliie (glaline BMST ible g Jule (658 (6555 sladdlhe plu y> Jbjel 09,8

ol 39, 38 150 pgo dlngio 0)9 (g0l b (aS €550 1 99 2 (Mo 50

(S 325 4ot g Loy

it (sosed S99 Ghisel )3 e Aol yued ol Ll o) |y Laaly 485 it wleo 9 3,15 ()8 53 G4 (185 pleo il Ao [0 09l
Shlasl p wgSae (653l g,y a5 bl I il Cgllas ywyd oyl 4 Cas ledee ol jisls @l sl ases 5 g (5,55 aSST b yiay ;K0 3,5 o0 380
ey gy oMol jglaieds n T (68 JSs 55 )l 5l cla asls g ey ol calis 11 gy aales I8l oys (WS 55 LisMolss 0950 55 o590l 2l
oor & Do ol Ca et 4 Bl (el S5 elpe 4y jes plai 53 Jrans (193 Sliee lsie b Sl ce 4l cal JBT el S LByt iy 05
Ohgy sloadly ulol  C8ly po> Alawsio 090 (ligel > 1> (S)lke (650 b ol duglio g Jluass (5x5)0 2 wSae 653k Al i)l
Sl cpyed b Ly slacdled p> wblonys hjeel woSan (yBgy 4 wyd S 55 &S Slael yils 0yl oyl Juass (60850 51 wsSae (S
5 (W) hiSen 5 coglamw (VFr+) hlSan 5 5k colo @lils b gmbs ol Llazdly &S )lie 4V b & 5 55, ooy slacylles 5 IS
= 20l el 4 cows S1)8 iy a8 Wy o Gl o 4SO jee Sldllas gls .ol Lslyen (Y+)4) Subramaniam & Muniandy
@ Joled g amil 4zl 365 olyen CulS Sygo 4 g (Spgal Sygo w |y WS o S|t 45 L o s 5 ol g ol 03g) Cute ¢ woSae (5 xSOL
it 355 usSan xSl sy 69y 5 s ol 45 Culls ol (lgn Bl 3] e > N ity oS (555 5 ol (slacl
op Sl Qs 5 4SS L b a8 o SoS 518 4 650k sl penl) s g lolid b & cusl 550k 18 3 ST (655 9 £SOk Culsiun
Slgi o0 5 2250 08 S5k 9 Sgel Sl B (ST (8 Jlub g (08 1500 J) (sbiel 0es cl s tisd 63k Gl 3 295 3 Sles 5 sl
Sk sl ol (VF++) hlSan 5l colo bl ol 53 a3l (M slaculad 5 (o503 (ligel G (10,5 1550 Caghl 5 s sl e (o9
Sy (Sl ¢ D) (s (65 )3 (sloailhe dad 2 5Snn (653 L @l ol 2 izren g f039 e gl I eanS (553 2 wsSne
2 osas (65 g e jgel (g8 51 aST Lol lis (W) ol )Ken g (g5lows (imen (Sahibyar et al., 2021) cuul joliae 5 cute (Culole 4
(553 35l 5 J (sl sy (6805 ol gt it 5 e (5l 1 e el & o o (659 5 podiBR55 s g
(Samave et 55,8, ok iz 8k Lagpo ool (Bly (S5 1 o) (gy90l g b (S5 Bl 155 (el (315 3980 ol Gayd l s > ogSas
39l ol ples 4 Cond X391 wgSae WIS 55 a5 Sligel il 45" Wy aoes ol 4 55 (V)) o8l g0 g plilel pgw ;503 Guiiss > al., 2020)
.(Subramaniam & Muniandy, 2019) sbly ¢y Juass (505 5 039 5 Jlsd

Olyos 3:ke ial38l & e S5 lie (650L (66X 5l edlainl oly (g)bolize g cue ):JL s (63550 (Sl (60500 db ol asdl ioeen
Sl 650k s 4 58 ykao g0 g0n! S sl 00 S 095 41 s ] (sloadlie g o (65550 IS 050 0 lalojl 095 EAS S
O 9 Al oo Ll yen (Y+)Q) Subramaniam & Muniandy 5 (W) o)L Ken 5 (g5low 2ol b bably cpl.cusl $50 ol5s0l (5l Juass (6,5
S st Sleg o Sed eyl ol obl 2 ) elazs] lite | Stuly 45 5 ady, 35 ke (60l aggie 55 ] Cadls ol s se Wazily oy
5 ookl b lgel il ¢ oty s )3 ol 09,5 loludl 4y atunly 55 (63,8 Glaal 4 ey 9 5yl S e Clual 45T a8 Sy g6l il &8 s )
Basak & Yildiz, ) 5 e BU (s 514 csloolss S 4 ol aedS il & b 5 Ko (slooliys g b Yl (58,8 ka5 )3 5,508 (sla g et
s Jas] ) ab S lie 6ok 65X )3 paly 355 6yl LialiEl s §) it o ile plae lgie 48l ol s 5 eyl (2014
S5k 35 (bl 4 6,50 4 Kl oyen (6p:50b ST ) wa b ligel Gils By ol pln sl Sgyd (35Sl A gy auie j ligel il (550
Slobs e & 3 5950 JUb g3 ol platods s 35 e (63 95033 ol i s 5 (sla ol S 4 b e jistediBle
e 61503 9 615095 sl (Bl 4 pxie g Cusl Sy B3l BB (S9p3 P3SN S amd e LS (g pieS (Sly @2lye o by
sl 4By i bigel 93 b S e a5 |y il slmalintl o b bl b olipnl sl s 5ol o blie plyis] Lial3al b o S ke (68l 11 g5 e
4l oo )...»l.: asS (6500 5 (oddald 393 ¢ Juand Cd i g (Sl (65300 p die u;‘a)yT A oly ol (WWAR) ) Kes 5 gglows bL3)1 ol o
Cuto il Juass (638,0 p 55 lie (6 uS3b &S Ndw, dox5 opl 4 (Y+)4) Subramaniam & Muniandy yiores (Samavi et al., 2020) col
[(Subramaniam & Muniandy, 2019) 5,l>



(OhSKen 5 (e3905t0)u 6253k g (wgSan 653k (698 (i ) duglia /YVF

pyd Abausgio 0593 (lisel il et 66555 2 (S )Uhe 655 3 (Fno Shsel 9 Sne (652l (sBig0l sl Uajael oo o s laaly S (g5 |
S blne BN bl 5 Jele (o)lB) (55,0 oailie plo > (Bigel 09)5 93 o wizpad D)0 3925 (g oline SMBI (BLS (55> adlfe o Laid
950 Ml Sleass 3,Sles dgi00 Cage saal il Sl (line SR L (e5San 0903 4 o> IS S Gl Ul @ ) e )3 A oanlie
2 e sl ) b ol Conle cas o ()Lt (Bjgel Cansd Ll il ol 4 (Bj00l )3 e (B9) 93 (ke Gjsel 5 sSan (sl g 50
Logas 5 Lk (hjoal &1 G agSinn igal (oI 5 V3 J) (o Wlgiien ogSas (6553 2 e gl Ly (392 ot ol 0332 ogSins (553
O ypbly (6350 5 (S )l (6,:50L g weSme (£153L o (g )bline bl a8 sl i (V) bl 5 dion )8 bl cpl o adl 3Ll (68,0 adlie o
SrS Py weSae £ 553l p e hisel (IS 51 aS wols las (WAR) ), Ken 5 (golows (pimen (Farhamandgharbi et al. 2022) 3 5424
2ol 6 x53b p (e ui"}%? 5 095520 (653 2 (stee Ghigel (ol o W ol 030y iy ()L (6650 1 (tiee el 4 Cnd e
30 (YY) (o0ls 90 g plilel pgw Lol . (Samavi et al., 2020) 3,05 3939 jiobae (F9ls @ pe¥ buw s (ool puivd a1l o590l il Juass (65,
Subramaniam & ) xsly (¢ i Juasd (05,5 g 039 5 b 550l i1 ple 4 Cans D9y woSae WS )3 &S Sljgal il &S Ky 4 oyl 4
(Muniandy, 2019

9 SeS & ol sl (st b (5 08553L (il Cap 4 (e ol plo b gls (6 pdy prens JSuie dlox 109 a2l (placusgacee b gl
2 shigel Ashie (5 pis 5 1 ol aler ] alacudgize L gy cnl Gimen ABLS §Soely 3bj gy ol o) el (plye ity aleial,
Olelas o 3980 Sy gy ol el oled 2 Baleg 08 algs alle Jled ligal ils B 5 oloj & p3Y Al 90 cul 3 2292 oy it Yo
ok gl il sy sl (gl ugSae (550 ) 3l et sloSlas b rizmed 5 e (6653 o g2 S 5> (#hiel Gl 4l g
Lal aslye cal b1y gl (e g liape «ol8058 & (objgol g5 o 51 U8 & 2,8 ol |y (jonl Jlsly 5 Cuto gulis 3587 )5 plgion (Gloj 29 48,5
Oledo &5 393 o0 dlaitiy 11 55" Sty |) ol (gl atns sloailo (6554 (> )3 5 393 03 gmeds Gl o)l Glo (BB Sl 53 9 03,8
P39l Sl plyisa oladr 85 uizman g 03,8 IS0 (gl ol 3 03B b gy b il sl (eolS ) 5 o XS lale (sl g obise]
Ol Caley 5 oy oIS JBI Jleb b)) I8l ¢ o> M8 o el il 8Lt Syan 4 Sl lisel il s o dagi b0y 18 (oo LSl
29850 olS1yp dalllas gyl 2 ko i3 g op> IS IS ey 1S el 3)lge (] 0t pie o il (i gl s S lsie 4 adllae
e Bllas 3)lge ¢ yd Slogdge a4 drgi b9 2S5 5118 03latulyjge Cluds dan g gy den (Sl (pgSine N 3,0 Sl e3lisl 33,5 oo ety ol pli
aSiyl ) dogi b g ol st oo bt gy 059 50 Slie Sllllas slaacacs wily  leass (8,0 4l 4 dagi b g 03> )8 cuglel 3 Clis
Sy jlosely (obigel slooygd )35 5 3, 8 (2l)S oaijl Blial gzl 5 033,55k Cabele SRl 5 033,50k Cleb ol (sl slaits)
ol 9 18l Sl jre Caz 53 bl (S WIS o Jeans St lidlyy Blanl L (a5ael jol 1S )0lcusd dam (3905 Ldl 5 agSas (6,530
365 Jud 3l Sleass Codls 0333y slopite 1 (5Sne (650 B9 (il ol (laimgly )3 9 e Slaity rien 9 D (DS |y eand
(shraS jgracdle (S8) Sw )5 e ()5 Sy 538 CELD Cazyd (ol WS B 258 (pw)p (Jrans (o989 ) Jleal 5 (ilug Bl
e glaiie § Comi Jio b yite (8,5 a5 0 L) condyge e ctzu il ST le gy )3 izman A3l g lainghy (ool g 095 4l
Dg0d JUis



YYO don (\\"Y‘ ul.’;uul: 9 )LQ)) \ D)Lo.:: N 0)53 ‘L)‘%)’ﬁ ) U:’)’J L;u:L..ZB A.u:l?

References

Abdi, Ali. (2018). Flipped classroom: educational efficiency and its effect on academic performance and students' perceived
cognitive load (case study: information technology course in psychology, Payam Noor University). Research in educational
systems, 13(45), 45-58. [In Persian]

Abushammala, M. F. (2019). The effect of using flipped teaching in project management class for undergraduate students.
JOTSE: Journal of Technology and Science Education, 9(1), 41-50.

Askari, Mohammad Reza, Makundi, Behnam and Nisi, Abdulkazem. (2018). Comparison of academic engagement, academic
self-efficacy and achievement goals in gifted male and female students. Research in educational systems, 13(46), 35-48. [In
Persian]

Basak, T., & Yildiz, D. (2014). Comparison of the effects of cooperative learning and traditional learning methods on the
improvement of drug-dose calculation skills of nursing students undergoing internships. Health Education Journal, 73(3),
341-350.

Bergmann, J., & Sams, A. (2014). Flipped learning: Gateway to student engagement: International Society for Technology in
Education.

Chan, K. K. (2015). Salient beliefs of secondary school mathematics teachers using dynamic geometry software. Eurasia
Journal of Mathematics, Science and Technology Education, 11(1), 139-148.

DeLozier, S. J., & Rhodes, M. G. (2017). Flipped classrooms: A review of key ideas and recommendations for practice.
Educational psychology review, 29, 141-151.

Dhir, A., & Alsumait, A. (2013). Examining the educational user interface, technology and pedagogy for arabic speaking
children in Kuwait. J. Univers. Comput. Sci., 19(7), 1003-1022.

Farhamandgharbi, Vajiheh and Kazemi, Zahra, (2022). Examining the relationship between reverse learning, cooperative
learning and strategic learning, the second national conference on future perspective in psychology and educational
sciences, Shiraz [In Persian]

Fautch, J. M. (2015). The flipped classroom for teaching organic chemistry in small classes: is it effective? Chemistry Education
Research and Practice, 16(1), 179-186.

Foot, H., & Howe, C. (1998). The psychoeducational basis of peer-assisted learning. Peer-assisted learning, 27, 27-43.

Helgeson, ]. (2015). Flipping the English classroom. Kappa Delta Pi Record, 51(2), 64-68.

Huang, T., Liu, Y., & Yu, P. (2016). The crucial influences of interpersonal relationships on learning motivation and
performance in a cloud-based collaborative learning platform. Education Journal, 44(1), 133-157.

Hwang, G.-]., Lai, C.-L., & Wang, S.-Y. (2015). Seamless flipped learning: a mobile technology-enhanced flipped classroom
with effective learning strategies. Journal of computers in education, 2, 449-473.

Kang, N. (2015). The comparison between regular and flipped classrooms for EFL Korean adult learners. Multimedia-assisted
language learning, 18(3), 41-72.

Ke, F., & Carafano, P. (2016). Collaborative science learning in an immersive flight simulation. Computers & Education,

103, 114-123.
Kenna, D. C. (2014). A study of the effect the flipped classroom model on student self-efficacy. North Dakota State
University.

Kim, J. A., Heo, H. J., & Lee, H. (2015). Effectiveness of flipped learning in project management class. International journal
of software Engineering and its Applications, 9(2), 41-46.

Lage, M. ]., & Platt, G. (2000). The internet and the inverted classroom. Journal of Economic Education, 31(1).

Limueco, ]J. M., & Prudente, M. S. (2019). Flipped classroom enhances student's metacognitive awareness. Paper presented
at the Proceedings of the 10th International Conference on E-Education, E-Business, E-Management and E-Learning.

Mahmodi, A., Yarahmadi, Y., & Moradi, O. (2023). Designing a Reverse Learning Model and Investigating the Effectiveness
of the Created Educational Program on Academic Engagement and the Sense of Belonging to School of Senior High School
Students. Iranian Journal of Learning & Memory, 5(20), 5-17.

Mahmoudi, Mehdi; Ebrahimzadeh, Isa; Musa Kazemi, Mehdi; Farajollahi, Mehran and Mahmoudi, Amirhossein. (2014).
Analyzing the relationship between collaborative learning and student retention in e-learning. Payam Noor University,
Tehran, Iran. [In Persian]

Milrad, M., Wong, L.-H., Sharples, M., Hwang, G.-]., Looi, C.-K., & Ogata, H. (2013). Seamless learning: An international
perspective on next-generation technology-enhanced learning.



(DKo 5 e3g050)u 5153k g (gSan 653k (698 (i ) Aglie /YVZ

Mortensen, C. ]., & Nicholson, A. M. (2015). The flipped classroom stimulates greater learning and is a modern 21st century
approach to teaching today's undergraduates. Journal of animal science, 93(7), 3722-3731.

O'Flaherty, J., & Phillips, C. (2015). The use of flipped classrooms in higher education: A scoping review. The internet and
higher education, 25, 85-95.

Prashar, A. (2015). Assessing the flipped classroom in operations management: A pilot study. Journal of Education for
Business, 90(3), 126-138.

Prince, M. (2004). Does active learning work? A review of the research. Journal of engineering education, 93(3), 223-231.

Ramezani, Malecha, & Khamsan, Ahmed. (2016). Psychometric indicators of Rio 2013 Academic Engagement Questionnaire:
with the introduction of factor engagement. Educational Measurement Quarterly, 8(29), 185-204. [In Persian]

Roach, T. (2014). Student perceptions toward flipped learning: New methods to increase interaction and active learning in
economics. International review of economics education, 17, 74-84.

Rotellar, C., & Cain, ]. (2016). Research, perspectives, and recommendations on implementing the flipped classroom.
American journal of pharmaceutical education, 8(2).

Sadeghi, Jalal and Mahmoudi, Mehdi, (2018), Studying Learning in Flipped Classroom, First National Conference on
Humanities and Development, Shiraz [In Persian]

Sahibyar, Hafez, Gol Mohammadnejad, Gholamreza, Bargqi, Issa. (2021). The effectiveness of reverse learning on the academic
engagement of second year high school students in mathematics. Educational Psychology Quarterly, 17(59), 289-316. [In
Persian]

Samavi, Seyyed Abdul Hadi, Javidi, Hojat Elah, Kazemi, Sultan Ali, Bagoli, Hossein. (2020). Comparing the effectiveness of
teaching based on flipped learning and teaching based on cooperative learning on academic achievement, academic self-
regulation and academic engagement of sixth grade elementary students in Lamard city. Scientific-Research Quarterly of
Psychological Methods and Models, 11(42), 48-58. [In Persian]

Shimamoto, D. (2012). Implementing a flipped classroom: An instructional module.

Subramaniam, S. R., & Muniandy, B. (2019). The effect of flipped classroom on students’ engagement. Technology,
Knowledge and Learning, 24(3), 355-372.

Torp, L., & Sage, S. (1998). Problems as possibilities: Problem-based learning for K-12 education: Ascd.

Zarei Affin, Fatemeh and Ramezani, Marzieh and Ahmedbeigi, Fatemeh, (2019), the effect of the reverse learning method on
students' learning levels of Persian, National Conference on Curriculum Studies in the Third Millennium, Kerman [In
Persian]

Zarei Zawarki, Ismail and Ghasemi Samani, Mateen. (2014). The effect of podcast on collaborative learning of Allameh

Tabatabai University students. Information and Communication Technology Quarterly in Educational Sciences, 6(2), 5-

18. [In Persian]



