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1 2.18 0.30 1.57 2.79 2.10% —O—
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3 5.30 0.58 413 6.47 1.85% —O—A
4 1.03 0.29 045 161 2.11% O
5 0.83 0.33 0.16 150 2.08% —O—
6 3.11 0.46 2.19 4.03 1.98% —O—
7 3.75 051 272 477 1.93% —CO—
8 3.32 0.36 261 4.03 2.06% —O—
9 1.93 0.28 1.37 249 2.12% —OH
10 0.38 0.23 -0.08 0.85 2.14% KOH
11 0.60 0.26 0.08 1.12 2.13% —O—
12 3.37 0.49 238 436 1.95% —O—
13 11.25 1.06 9.13 13.37 1.35% —_—
14 240 0.33 1.74 3.07 2.08%
15 1.03 0.27 049 156 2.12%
16 0.57 0.25 0.08 1.07 2.13%
17 1.42 0.25 0.92 193 2.13%
18 1.75 0.23 1.29 221 2.14%
19 4.88 0.40 4.09 5.66 2.03% —O—

—O—
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HOH
O
20 083 027 029 1.36 212% O
21 075 026 023 1.28 213% O
22 143 027 090 1.96 2.12% O
23 122 026 071 174 213% O
24 077 025 027 127 213% O
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Total 2.25 0.20 1.87 2.64 HH

Gl Ae bl jall Y agaa a6 g g Alad) JS& Jabada (V) IS4G

AV ana T gie J e gamd) Judaill il 53 @ gan w568 (V) JSA s
4aal) b plaall uilly 5 sanadl Jolacll e il pall Y0 4 gan de ) <l <1 Jiad g ¢ K
Jos gie JEN Jind Aaaall 3 <0 Jiad Lain ddoad jo JSTAE 5 558 Jiad il de el ol S Jga

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
SvEY



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

Led s 28831 Ja g dadll o 400 gulial) il a0 23 il Tida ¢ Mad) (gamall Jolaill Ll ISH 591 ans
o S Len &5 i1 aas (49)aae (8 ALl ISt (8 g g ¢ Y1 ana Jass sie Jsn A5 5y Jias
LS (47 4625S) Ladh 3 ana (il ade (S iy ¢(Lawadl) Cle gaaal) mllial) el olasy)
b S o slall alad il 53 8 plaall Caall Ll o ey 138 5 o(Aasliall Cile sanal) Allal)lula

bl adaill Jal ey o lall alad ) 53 3 o gliall Cauall Ao s iny Las ¢ oY) olasY)

il jall 28l g aandl 13 8 Lgale Jguanldl a3 Al 51 ana dau gie Gl (S () Gang

nlaY) il o giall) jd Laxie dall jiad sy g eunal) 48 58 e (gl sliall Caally dagi yall

el JSG Ja bt aladin) a8 Cuadll oda 8 58l st sl (i yal g «(Peplow,2014) s
ol 3] gl Y1 aaa Ja sie dae Dl (520 8 B Jal e (1) JSEN 8 rda sall

Effect Size
-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14

0.0

0.2

0.4

0.6

0.8

Standard error

1.0

1.2

14

e

e&\ J8é Jalada )
Qe aaad o8 Gaall 1 L lple J pandl 8 Al das gal) bl e jastll (e Al 238 )zuhe:usj
fail-) DLl aladiuly p=0.05 e AVall (5 giue addd 4 U Al e AL ld Sl al)
rsh LS HLaaY) 13a kst 3 i gy U J 522l 5 <Rosenthal’s 4aa olaaiuls (safe N

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
SveY .



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

1ides

Rosenthal’s 4tua 2l3iuly fail-safe N ) i/ wilii s 4

11.77 Aaa Dl culad jall 7 448
0.000 el Sl ,oll P iegd
0.05 OCE

49 (K) dasMall 5V asaa xe
2460 0.05 (s slei P dad Jaad Al 533 s8aal) il jall axe

iy jia (gl il aaa Ja gl 33 5880 ) 53 (2460) s OF gy (T )5 e
Adla yue Gl 1 b adde Jgeandl 23 A & jiid) il aaa Jas sie gl Jra dal (e Lgilal
Aapaall Aol 5 Lgale J gumall 5 ) (255) Gad (30 S5 58T (2460) G O 15k 5 cLilias)
1aa (L8 52 paaall bl Hall 2ae 4ad e oSaW (Fragkos, et al., 2014) L= 8 Al (5k+10)
sl el 13 b Lgale J geand) a3 il AN A gall i) sy o (S Yl G o ) el
ol 8 A oy 5y e il aaty i oT sl saml) Qs il b Jsill (S JAT ey
Sall

e il cile ganall Julaty A jal) i) ;L
ciuall aladiia) Adeld CAlias Ja" o jaiy ody o) Al (e AU J) sl e dolaU
M (Al i il ~Aoad Al Jlaea Al sl At all)CiDEAL & glall alad il o aary A G gliall

Al shadl) g L) a3

raDlaly Calias o pliall Caall Aleld (LS 1) Lee iU e Hill e ganall Jodad aladiul o
LaS cldaill o il ia ymy U Jsaadl 5 ol jall Jlae —Agul jall Al jall daglil) ol paciall
el

S —————
Yo¥) aalil) asd) YY alaall Ly il b palal) Gad) Alaa
-Yee o



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

Videa

0, 90) 4diN 5 4id 3 3
") SE ES N deillic penal

AoVl sy sl

0.759 2 0.551 2.644 1.865 0.199 2.25 €4 degllll o pkiadf

2.881 1.744 0.29 2.3 23 A jaall
3.00 1.678 0.34 2.3 17 el
2.855 1.033 0.46 1.9 9 Al )
0.663 2 0821 2.653 1.863 0.2 2256 49 Al Al A sl
2.667 1.567 028 2117 25 Lalaey)
3.10 1.856 032 2479 20 45 53
3.44 0.671 0.7 2005 4 daalal)
0149 3 5338 2.853 1.575 032 2214 49 Al Al Jlaa
2.916 1.720 0.3 2318 21 asiadl
3.70 1.939 045 2822 10 s 3adl)
2.274 0.273 0.52 1.25 7 s Lral)
3.130 1.470 0.42 2.3 11 gLl

Gadgagate A jrdide Hill Gle genall Jalad il ol ey Giladl J saal) il o) jiial;
(il 1) ¢y slgall (A paall) alaill il o (5 ) o sliall Caall il ana 4 dilian) A0 @3
G (sba¥) eliasl el 3l ca slall) Al Hall Jlaa s (s oo 535 (galac ) Al yall A yall
o dgbiia il al G pliall Conall laatnly G il o (Al ey 1385 (p>0.05) dad il
Aol Al Jlae sl ) all Ayl ol daglill ) il £ 5 e il ang & lall aled il o

:Cduﬂ\ LB,

O ol alas 0 55 mas (B3 L o sliall Cacall Aol (e oSl ) el il al) i

Guiaily el o3 8 35 3 Jalgall (e CRISH NS 5 ¢ gandl Qi) o sbad alasind JA

sl Coall Caandial (i Aadl A0 631 el jall il (gaaad) Jadaill (o ghul alasiud 3 el
Qaill 22021-2015 (oale G Eanall yulas Lggle el 430 51 Al 52 (28) Caaad Cus

sl yall @ i) H3Y) ama i gie Ol Blaiall Y1 Ledl a8 Al all il oyl a8

#@\y@&w&x\’wcﬁfﬁteﬂﬁjgg)u\qd\@&u\g!@ﬂ\

Las ¢ 5S ) il Lo g lam 5 50 Aagdll 03 5 ¢(2.25) oy A siadl ol i) 3 il 88 5 gl
Aol 48y Hlally 45 )lia o slall alad ) 53 (G A o laall Caall Aol ) july

@M B gl a2y 3l b e e ae b (o gliall Cauall alastial o) ) dail) a3 Caaldl g 3ey
el Las Gzl agiany e aglelis (allati i) dpaglecl) AdaiiD CMall A jlae b 4l (S

aslall Cile gz gal (Ol agd 30l 3 (I (sl a5 sl all J saaadll Jads Tl aledil) Gogan e

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
-vie .



Sany il pslell ales 2les pamy G 9 liall auall il

el sl Caall alaaiud o ) (Wen, Zaid, & Harun, 2015) Jlal LS dilisll
O il e g ¢ Uil g alaill dlee (& Gany 0 5S b (pladi (palaia ) Ul o gas
(o) anlerilly 4 5l il dpagdedt il e il A glaall ) guadll 8 g i)

Gao, ¢Cheng et al. 2019 ¢Bredow et al, 2021) ¢ JS ) 52 730 ae (455 Aaiiill 02

Vitta& Al-Hoorie, ¢Shi et al, 2020 ¢Strelan et al. 2020 ¢Jang& Kim, 2020 ¢2017

5 (Zhang et al, 2021 ¢Xu, Chen, Nie, Wang, Song, Li & Zhao, 2019 ¢2020
Aabisd) alail) o) g3 e o slaall alaill o) < 53l 3 sa g () Ll < LS

ol o slall alad il o5 8 o plaad) Caall S ana () ) D Al s B Canl) il o LT LS
s yall 5 (Anihan sl A leall A8 jrall) Aadlil) G patiall Lad g Lilaa) A1y 35 48 () -
e G 13 5 o(elaal selaas€ ol 3 —a s le) Aul all Jlaa g (ol -5 55U —salac Al Al
L i Y sl ol Aleld o () Leasls i) 15 (Shi et al., 2020)A 2
s (Vitta& Al-Hoorie, 2020 ¢«Cheng et al. 2019) o JS 4l jo SIS 5 il Hall Jlaa
Asad ol syl Al Calins Y o slaal) Cacall Aaleld o ) Legailis < L]

s (Zhang et al., 2021 ¢«Cheng et al. 2019) 4wl 2 il xw LGl oda Caliad Laiy
Jang& ) dusl 52 las 5 Al jall Jlae (UL CaliAS o sliall Caall d3leld o ) Lagails < Ll
Al 5l e AL a5 0 plial) aal) eld of () Leails il 3l (Kim, 2020
Al =) g3 g

Al laall axe 8 Gl ) ASL cld Sl e A il il A Gaalll g e
Cheng et ) 4l 3 (A5 il )1 43 asd &3 (Jang& Kim, 2020) 4wl jo 88 ¢ Jalaill Cueaad
SlAS 5 Al j3 20028 o5 (Zhang et al., 2021) 4wl o (A Laiw Al j2 00 asd o5 (al, 2019
Craddiul a8 Jlal) 8 Leadtuwal) Ay jal) bl all Al Chn et dpngiall 8 CadAY|
Canall aladiul il ana aduzi 8 aalu le sy cladleall e g 53 Y (i ai l ddailin Gl sans
AR alail) Ja) e o glal alai il 53 b o gliall

:;\.ub.ﬁ\ Gilua g

asball alad 2 g (G 8 o sliall alaill am 5u€ 5 0 ga g ) o LET 08 A Al il cilS Ll
Al Sl gill i Sy 40314
Dt o G ) i die sl g ddapal) A bl il 50 (e e 58 Lagh il s 41K
il V) aaa s gie a8 8 ) ) o 8,0
ad Al ddailin e sama aladiuly o slidl Caall cilad ja o)yl (e gl sl e cany
$253 Hlalladd (i ol dajlia e gane 3935 OF () b Ealdl ) 5 ciladlas (5Y (o
B> P TENPENC |
in iy S Lgasaa e o Jadi o G gliall alaill el cila¥) s clul Jall e cag
Y o sl A8y STl jai ) S5y

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
SvE



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

Aexall ol g J Cppaleall Gy yi g dlae ) el g (8 G sliall Caall (panad 4l
;;\AJM\ Sl yal) 9 & ganl)

AN bl all 5 gadl 1) Sy AMa) Al ) il 6 gum

() Jalaill aladiuly (5 HAT ) se alas il 53 8 o sliall Caall dyleld A o
(sl sl 2oy o glall alad il 53 A o AT dam o iS5 s Ao L8 A 0
sl ) o5 (Gaas 8 Ylad slid) Canall () K5 a5 e e 53 A0S A ja ) )

&) )
RPN

sl Caall Al iy o sdall Gy 535 5 (YOIV) o (Alal caaal s el die sl canp) ) ) *
Cilralad) ol s (53 N 84 5 5l & sdad) A0S Al gl COISEAN a5 alal) Clilae 4pass b
AY=00 (V)WY ¢ dalel) Lila ¥/ - Lus ol Colralad] alai] ol asleil] 6 o gaall Loy el

ol Fya gl i) ahadinly Aalal) o g lall 5 8e a3 3leld (Y0 1Y) dans aaale canl ol
asdell A lag dg Al ALS (U (gl Alimal) palall Aadll 5 b el Jramnil) dpaii 8 (o plaal)
.2\/\_5*\” c(i)\/\ ‘GA.&J/M/JSJA_U';)A.J/WBM[}@}JJJ/

M\ME&.}M\M\@EU(Y~\W)JJ& Osa c'éJLAs EJ.J.'\AJ..‘:LG cw})ﬂ}_ji
° w/@ﬁﬂfdjﬂ/@ﬂc;mu@&hﬁ\})&h@hﬂ\wﬁu&dﬂw\Jﬂ\
Yaeoyva 4(\ ~)

M\J}S\&Amumwgﬁujjﬂ‘ud\w\)h\wb(Y~\‘\) Lﬁmub; M.\J}_ﬂ*
eLgs Lrala Ly ill 408 Lhno (5 5N J ) Canall (O (g0l Lgy Tyl il Ja & g s
NOAYYT ((V)))YA

ciuall 8 jlaiall (il 3 (Y0 VA) daae Gille caren gl g cdadla Jlen 4JUS (i syl sl
U ) o g gilalad] g i) o slel) Cunso 6 aleill yiilel) Ciuall ol Liedls 6 o sSeall
s8N el dralad) | (Cpicealo

Sl Hla s oalall (£da) Ay e il g Al a lall 8 Canll malia (Y00 £) Ssana sl ade s
Slaalall

sl Caall aviay Gupaill 3 (Y01 A) aa din sall s (Gurad (o diliie (s sl
el Caaall s gl il Hall Juaaill g o glall alatl dpedlall 40053 & (Flipped Classroom)
V0N (MWYY wdsib ol Flail) desla 4uilasiy) o slell - Cilas U Lail] Lrals das  oasl)
AREE:

c ) Jalaslly Auall Lgitadat ) aalal) alal (*) Adle A8l a5

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
SvEV .



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

Qi) 8o s dall Gy ja8 8 G sSaal) aleidl aladiul Alels (Y419) agae 55 5S A dal all*
asded) - sl ja 33 NV (8 ol Cpalil) Caall U sl Al aladl cililae 5 dalel) aalidll
NYNY 0T (£)E7 ¢ palel) Canall solac - i, YT dralad) 4y 50 4101

SPSS 18 geeliy plisinly Ciliphi g s yill s sl elaa ¥/ (Y4 ) T) 2paall die S oun
(ol Sall Hla s jalal)

Sl <l Aoaadf 5 o plial) il L] i) o il grali g el (Y 4 VA nalas ¢ Gl
(LI"A_\S‘ Agra (ML& J./LwJ) @ﬁu/&ﬂ/uwggﬂ/oJu‘ﬁwbiﬂdwfj L!.[a_//
s bl 5 ABE gy il Ay yel) Aadaiall ey pel) s 1

(YY) e dana By e Ll g cdnaall e (gan (L e cdana 3 gana (Bba 4un (A
Ol gal ;Lﬁm;‘ﬁ\huﬁé_ﬁw)ihj\) aa) gl o8l A e am dall G glial) Caall aladinl
VTOAY (YA) il DS - dvean )y g0 dmalas 4y yill 4udS dlae 5 331 J Y Caall

sl Canall Al yily salall el Guayas 531 (Yo Y 0) Gunall die ans ) e ¢ et
A pil] S ds 5 5 J5Y) Gl MU ol aldad) cllee g el o Gl il 1) e
tovo c(i)‘r' ‘@ﬂ/w-yfﬁ&nb

Gl uy) dgall 8 o plial) alatill s dileld (YY) | ale o (Ao Sty J) g ela Hli*
g il gl e B ) S5 Clalaal) LU (gal 280 51 o slall ala g Agmdlal) aalial)
.21\/_5\\/ c(\‘)*\ ‘GALJ/M/JSJA-MJA.J/WBM[}

(Easy Class) oS (s ) iaiay o pliddl Ciiall 4leld (Y41 V) Al e desa sld g clag HlI*
Uaall aly M) Aiae 8 3das giall Alda all Ll ool glal) ) jia 8 S el il g il
XV AN ()T el ¥y o] jall Cilaws I Auanasiiall 4 gl 4 il

s el Jﬂ@d@\é&; G slaall Caall duayil i JS\ NAERRY XS St T c‘”;]\)&))'l\*
Ay il LS - 5 ) giaial) drala 15 ) guaial 4y yill IS Ao 4 G A8 5alb (4o g sal) U
299-0VE ()1 41

Gl dana ihias iyl ae g e ) aeal (Jia (@alia pall JLaS ) ) (g0 gl
e lial] CilasinY) g S OLE aleil] O jlgo dpaii 6 0 5 Aelétl] o plial) aleil] 5 5ai (Y4 A)
pan Gl IS daala o U S (piale Al ) dolae Y/ s sall 3a 25 (5] 2 slel] 4

3l 8 28I oSall ) jlgm Fpaii] sl Coall pladiad (Yo 14) Sudall te 518 ¢ aludi
M-Mu.:.c L&Ah ‘?ﬁﬂj/j a;bﬁﬂiﬁ.&ch :\_1=1.AA.1 Lﬁym\ d‘;}“ &J.aal\ LL!L\SLE LS'J ;LJJ:\SM
.\/\\_\°~ c(Y~V) c‘u}dba;w«)@/wdl-@ﬂ/

LS Ao Aass giall Alda el DU (sl asladl e 6 g ) oSl Gl jlga s dalal) aliall
AYY YA (V)Y €5 pamiall el ey il

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
SVEA



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

syl 8 ydie galall Coall cla¥) salal 6 el Jlaall 8 piiall o sl Caial il i
NN ((VEONA gmalsl) ol o sell o yil] i€ o o gl el id) ALy 3y 531D

Jian 8 Coslially Sl dpad il 30 (YY) dese ¢l (Juald ¢ e coli g o ilae®
o slell Losls¥1 L jil] S Al agual 212N 5Sail) g elaa Sl Bale 8 Jaws siall ) Caall (DU
oyYdq_oey c(‘"‘) e AM\A_MLMY/j 4.7}.1‘)1//

e#\gw\wg:\_})ﬁd\djaaﬂ\w\)h\@cu.(\ﬂ\'\).Jmel.g_)‘)cﬁdal\ Qe ¥
Ly il 48 4 Iao A alial) A leall Cila ) Lﬁjh Anlac Yl Ads pall A5 (sal ‘“H:\Lﬂ\ Sl
ATYY c(i‘\) ¢ lie Law YU

c‘éA.L'\ }.ﬁ} (Jladlaie dala 4aat e cdane Aland And) cdeal ¢deal ) Jlaa e).m‘\ Ol ae *
(MY e il IS - Lo gl ol g i ZlS o g A1) Al yall U (520 Jaal) gl
RS

(o slial) aleil] Dan il yial alasin] (Y0 V1) deal Cau gy cclabe 5 cdagdaliae 4 (laic
) ol pall adls g i) IS (5 ) pudia

51 iy el Jal il sl s Sl J gl il aladid (Y4 A) daan yams ol e
g il a gl By garnd) A gial) Ayl il (s o g lall ales 6 L o] iS00 (g alail)
ITYOVAL (V)Y

el unsil sl 2S5 (YY) Glatlis (o 50 2y 35 ¢ e gl 5 canld 3y 3l die ¢ LSall*
ol S Ciaal) Dbl (5] alel) o uSail) o jlg paiiy Jraaanill 6 oLy jasl] ay g2 5 o 5 Sral]
Ohee o YV G i) Al | (Lpisale dllas ) (5 pell 4 aled)

e}iﬂ\wjﬁéﬁjﬂwjﬁ&ujﬁ\u@\w\p\:\:ﬂcu(Y~\V) Jmcu.ucq.}c
Lnala Ay i) A8 Dne Halaall HLIURY (53] o shall (535 sad ol 5 ousl jall Syl el
FYENY (MY L]

ol e el o (s s Sall alail) Dl i) aladial HA1 (Y0¥ 0) anal ) aaal 231 ¢(pnay ,SUI%
Ao alxill (e aalia ) (aa s bl aladl Caall 4dla ol lall & Juasill Lol Sl
YN N (Y ¢ alel) uil] S po - G ncal] el a5 4y g0 4l o sle)

Canall 23008 L grdly 4 a8 o pliall aleill dpa) il Aleld (Y41 9) A de aal yl (g aisli*
Lpalel) Clay ¥ il 46 yeal) 5oreio ALaliil] 4y g piSIY) Usall g SI A g2y o slall 3ol b il
NACTY (V&) ey il

Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
-ved



a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

oselall Caall il Jpean A (e sSnall adaill alasiind 51 (Y4 YA) 2l 31050 2o ¢ el
sl ale g 4 il (6 Ly e Slud po JadY) adlag ol il sale A 4g LAY 5 Sl alal)
N eYoAe c(\ . ~) cu‘):_”u;t.rj.u.lj/&.r/_)

Ly el g asletl e b o slial) (omdl) Aan ) jind Caila 55 (Y41 0) s pall e3le ¢ s
e el Sl g 1 pemal] e ll e a0 g gl adel] _aipall ) dosia Loc
cBJAuS\ (o (e daala 4-A cwkur—\ cu.r‘).uud/j (;JIAJ/U‘)SJ/ O lga Lu.uj C}LL«ADJJ/(;LUJ

evadn

Coall ayil il i (YY) s 78 csmil) (gola dama ¢s ol (ppn slas (528 yall¥
Uae eaad e slaal) lisin 5 el 3ol 3 Jas giall 5V Ciall s Juasd 8 (o gladl)
VOV EY (Y0) il dnala-Zuileai 5 4y g sill o glel] dunilis ¥ Ly pil] IS

Gaandl agill il jlge daii bW Gy il A Saall Jguadll leld (Y41 9) dead o2 san calise®
Lol yill LS dlae 33 sraall Ay jall ASLaally (5 Al J Y1 Caall M sl aledill e Lia I
AYT4E ()VAY e Y/

Al Jremnt 8 G sSaall alaill aladtad S (Y4)V) 3 sens dene cdlall caeal Cau gy o il
VEY ((V0) A ¢ g 5dil] yyoail Ll gal] dlnall o) 2Y) o 5S35 B g o slall 30le B ldl Canall

dai 8 Ableld g (u ySaall Cial) dngil il e 2318 = yite geali gy (T2 Y)) 2ena slee o5 5)ain
Ana aslall alaa U 52l Slaiy) dumila g o sbell iy dasi el dpnadigll 5 Fyalall il jlaall

O (Y)) 0« Lussdily L il o slel o il Aol
Gggia¥) gl pall 1 Lls

Abeysekera, L. & Dawson, P. (2015). Motivation and cognitive load in the flipped classroom:
Definition, rationale and a call for research. Higher Education Research &Development,
34(1), 1-14.

Altaii, K., Reagle, C. & Handley, M. (2017). Flipping an engineering thermodynamics course
to improve student self-efficacy. Paper presented at the 124th ASEE Annual Conference &
Exposition, Columbus, OH, Retrieved from: https://2u.pw/MwM72.

Armstrong, S. & Henson, R. (2004). Statistical and Practical Significance in the IJPT: A
Research Review from 1993-2003. International Journal of Play Therapy, 13(2), 9-30.

Armstrong, S. (2016). A meta-analysis of the effect of the physical education learning
environment on student outcomes (Doctoral dissertation). University of New Mexico,
Retrieved from ProQuest: https://2u.pw/DxBtP.

Awidi, I. & Paynter, M. (2019). The impact of a flipped classroom approach on student
learning experience. Computers & Education, 128, 269-283.

e ——
Yor) aulill asml) YY alaal) Ly gl B alall Caad) Adaa
N - N


https://2u.pw/MwM72
https://2u.pw/DxBtP

Sany il pslell ales 2les pamy G 9 liall auall il

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reach every student in every class
every day. Washington, DC: Internal Society for Technology in Education.

Bishop, J. & Verleger, M. (2013). The flipped classroom: A survey of the research. In ASEE
national conference proceedings, Atlanta, GA, 30(9), 1-18.

Borenstein, M., Hedges, L., Higgins, J., & Rothstein, H. (2009). Introduction to meta-
analysis. Chichester: John Wiley & Sons, Ltd.

Bredow, C., Roehling, P., Knorp, A. & Sweet, A. (2021). To Flip or Not to Flip? A Meta-
Analysis of the Efficacy of Flipped Learning in Higher Education. Review of Educational
Research, 2(1), 1-41.

Brendle, K. (2011). A Systematic Review and Meta-analysis of the Effectiveness of Child-
parent Interventions for Children and Adolescents With Anxiety Disorders (Doctoral
Dissertation), Loyola University, Chicago.

Cheng, L., Ritzhaupt, A. & Antonenko, P. (2019). Effects of the flipped classroom
instructional strategy on students’ learning outcomes: A meta-analysis. Educational
Technology Research and Development, 67(3), 793-824.

Clark, R., Nguyen, F. & Sweller, J. (2005). Efficiency in learning. San Francisco, CA:
Pfeiffer.

Cohen, L., Manion, L. & Morrison, K. (2007). Research Methods in Education, (6 Edition).
New York: Routledge

Day, L. (2018). A gross anatomy flipped classroom effects performance, retention, and
higher-level thinking in lower performing students. American Association of Anatomists,
11(6), 565-574.

El-Banna, M., Whitlow, M. & Mcnelis, A. (2017). Flipping around the classroom:
Accelerated Bachelor of Science in nursing students’ satisfaction and achievement. Nurse
Education Today, 56, 41-46.

Elmaleh, J., & Shankararaman, V. (2017). Improving student learning in an introductory
programming course using flipped classroom and competency framework. Paper presented at
the 2017 IEEE Global Engineering Education Conference, Athens, Greece, April 25-28:
Proceedings. 49-55.

Fragkos, K., Tsagris, M. and Frangos, C. (2014). Publication bias in meta-analysis:
confidence intervals for Rosenthal’s fail-safe number. Int Sch Res Notices, (14), 1-17.

Gao, W. (2017). An empirical study of flipped classroom teaching method in college English
teaching. Education Modernization, 4(47), 228-229.

Hew, K. F., & Lo, C. K. (2018). Flipped classroom improves student learning in health
professions education: a meta-analysis. BMC medical education, 18(1), 1-12.

S —————
Yo¥) aalil) asd) YY alaall Ly il b palal) Gad) Alaa
-Yoy\ .o



Sany il pslell ales 2les pamy G 9 liall auall il

Higgins, J., Thompson, S., Deeks, J., & Altman, D. (2003). Measuring inconsistency in meta-
analyses. Bmj, 327(7414), 557-560.

Horn, M. (2013). The transformational potential of flipped classrooms: Different strokes for
different folks. Education Next, 13, 78-79.

Jang, H., & Kim, H. (2020). A meta-analysis of the cognitive, affective, and interpersonal
outcomes of flipped classrooms in higher education. Education Sciences, 10(4), 1-17.

Jensen, J., Kummer, T., & Godoy, P. (2015). Improvements from a flipped classroom may
simply be the fruits of active learning. CBE— Life Sciences Education, 14, 1-12.

Karabulut-1lgu, A., Jaramillo, N. & Jahren, C. (2018). A systematic review of research on the
flipped learning method in engineering education. British Journal of Educational Technology,
49(3), 398-411.

Kennedy, E., Beaudrie, B., Ernst, D. & St. Laurent, R. (2015). Inverted pedagogy in second
semester calculus. Problems, Resources, and Issues in Mathematics Undergraduate Studies,
25(9), 892-906

Kim, G., Patrick, E., Srivastava, R., & Law, M. (2014). Perspective on flipping circuits 1.
IEEE Transactions on Education, 57(3), 188-192.

Krahenbuhl, K. (2017). An engaging, yet failed flip. Journal of Scholarly Teaching, 12, 132—
144,

Kuo, Y., Walker, A., Schroder, K., & Belland, B. (2014). Interaction internet self-efficacy,
and self-regulated learning as predictors of student satisfaction in online education courses.
The Internet and Higher Education, 20, 35-50.

Lage, M., Platt, G. & Treglia, M. (2000). Inverting the classroom: A gateway to creating an
inclusive learning environment. Journal of Economic Education, 31(1), 30—43.

Lai, C. & Hwang, G. (2016). A self-regulated flipped classroom approach to improving
students' learning performance in a mathematics course. Computers & Education, 100, 126—
140.

Lax, N., Morris, J. & Kolber, B. (2017). A partial flip classroom exercise in a large
introductory general biology course increases performance at multiple levels. Journal of
Biological Education, 51(4), 412—426.

Lo, C. & Hew, K. (2019). The impact of flipped classrooms on student achievement in
engineering education: A meta-analysis of 10 years of research. Journal of Engineering
Education, 108(4), 523-546.

Means, B., Toyama, Y., Murphy, R. & Baki, M. (2013). The effectiveness of online and
blended learning: A meta-analysis of the empirical literature. Teachers College Record,
115(3), 1-47.

S —————
Yo¥) aalil) asd) YY alaall Ly il b palal) Gad) Alaa
-Yovy.




Sany il pslell ales 2les pamy G 9 liall auall il

Mok, H. (2014). Teaching tip: The flipped classroom. Journal of Information Systems
Education, 25(1), 7-11.

Ng, E. (2018). Integrating self-regulation principles with flipped classroom pedagogy for first
year university students. Computers & Education, 126, 65-74.

Ojennus, D. (2015). Assessment of learning gains in a flipped biochemistry classroom.
Biochemistry and Molecular Biology Education, 44(1), 20-27.

Ossman, K. & Bucks, G. (2014). Effect of flipping the classroom on student performance in
first year engineering courses. Paper presented at the 121st ASEE Annual Conference &
Exposition, Indianapolis, IN.

Peplow, M. (2014). Social sciences suffer from severe publication bias. Nature News.

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

Ramnanan, C., & Pound, L. (2017). Advances in medical education and practice: Student
perceptions of the flipped classroom. Advances in Medical Education and Practice, 8, 63—73.

Roehling, P. (2017). Flipping the college classroom: An evidence-based guide. Cham,
Switzerland: Palgrave Macmillan.

Ryan, M. & Reid, S. (2016). Impact of the flipped classroom on student performance and
retention: A parallel controlled study in general chemistry. Journal of Chemical Education,
93(1), 13-23.

Ryan, R. & Deci, E. (2000). Intrinsic and extrinsic motivations: Classic definitions and new
directions. Contemporary Educational Psychology, 25, 54-67.

Sawilowsky, S. (2009). New effect size rules of thumb. Journal of Modern Applied Statistical
Methods, 8(2), 467-474.

Shachar, M. (2008). Meta-analysis: the Preferred Method of Choice for the Assessment of
Distance Learning Quality Factors. International Review of Research in Open and Distance
Learning, 9 (3), 1-15

Shi, Y., Ma, Y., MacLeod, J. & Yang, H. (2020). College students’ cognitive learning
outcomes in flipped classroom instruction: a meta-analysis of the empirical literature. Journal
of Computers in Education, 7(1), 79-103.

Siri-Tarino, P., Sun, Q., Hu, F. & Krauss, R. (2010). Meta-analysis of prospective cohort
studies evaluating the association of saturated fat with cardiovascular disease. The American
journal of clinical nutrition, 91(3), 535-546.

Strelan, P., Osborn, A., & Palmer, E. (2020). Student satisfaction with courses and instructors
in a flipped classroom: A meta-analysis. Journal of Computer Assisted Learning, 36(3), 295-
314.

S —————
Yo¥) aalil) asd) YY alaall Ly il b palal) Gad) Alaa
-Yovr.



Sany il pslell ales 2les pamy G 9 liall auall il

Sun, Z., Xie, K., & Anderman, L. (2018). The role of self-regulated learning in students’
success in flipped undergraduate math courses. The Internet and Higher Education, 36, 41—
53.

Tucker, B. (2012). The flipped classroom. Education Next, 12(1), 82-83.

Vitta, J., & Al-Hoorie, A. (2020). The flipped classroom in second language learning: A
meta-analysis. Language Teaching Research.

Weaver, G. & Sturtevant, H. (2015). Design, implementation, and evaluation of a flipped
format general chemistry course. Journal of Chemical Education, 92(9), 1437-1448.

Wen, A., Zaid, N. & Harun, J. (2015). A meta-analysis on students’ social collaborative
knowledge construction using flipped classroom model. In 2015 IEEE Conference on e-
Learning, e- Management and e-Services (IC3e) (58-63). IEEE.

Wilson, K., & Horn, J. H. (2007). Attention during lectures: Beyond ten minutes. Teaching of
Psychology, 34, 85-89.

Xu, P., Chen, Y., Nie, W., Wang, Y., Song, T., Li, H. & Zhao, L. (2019). The effectiveness
of a flipped classroom on the development of Chinese nursing students' skill competence: A
systematic review and meta-analysis. Nurse education today, 80, 67-77.

Zhang, Q., Cheung, E. S., & Cheung, C. S. (2021). The Impact of Flipped Classroom on
College Students’ Academic Performance: A Meta-Analysis Based on 20 Experimental
Studies. Science Insights Education Frontiers, 8(2), 1059-1080.

S —————
Yo¥) aalil) asd) YY alaall Ly il b palal) Gad) Alaa
-Yot¢ o




a0y i ipglell lss 3l95 piny 3o 08 isliall Al il

The effect of the flipped classroom on achieving some science learning
outcomes: A meta- analysis

Reem Ahmed Ramzi Al-Ghamdi

Department of Curriculum and Instructional Technologies, College of Education, Taif
University, KSA.
E-Mail: rarghamdi@tu.edu.sa

ABSTRACT:

The use of the flipped classroom is becoming more common in various areas
of learning, particularly science learning; however, no meta- analysis that
specifically examines the effect of the flipped classroom versus the traditional
classroom on the achievement of science learning outcomes has been published.
As a result, the current study aimed to determine the effectiveness of the flipped
classroom in achieving certain science learning outcomes, as well as whether the
effectiveness of the flipped classroom differs depending on: dependent variables
- stage of study - field of study. which used the flipped classroom to achieve
science learning outcomes between 2015 and 2021; where (28) preliminary
studies were analyzed, to which the inclusion and exclusion criteria were
applied, and the research results indicated that the flipped classroom has a high
impact on achieving science learning outcomes according to the random effects
model, which was (2.25), with a standard error of (0.197), and the value of the
period of Confidence about the average effect size (minimum 1.866, maximum
2.638) According to Cohen's indicators, this value for the average effect size is
very large, which indicates the effectiveness of the flipped classroom in
achieving science learning outcomes compared to the traditional method, and
the study's findings also indicated that the flipped classroom has similar effects
on science learning outcomes regardless of the type of dependent variables, the
study stage or field of study, and based on the study's findings, it was
recommended that the flipped classroom should be included in teacher
preparation and training programmes before and during service.

Key words: Flipped classroom, Science learning outcomes, Meta- analysis,
Effect size.
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