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Keywords: Introduction: Nowadays, new technologies as an integral part of the educational set-up have

flipping classroom learning created unique opportunities for teachers to apply various educational methods to better learn

method, the nature of their students.the purpose of this study is the effect of the flipping classroom on the nature of

science, the biology course, ~ science and on the academic achievemen.

achievement Methods: The research method was semi-experimental and pretest-posttest with control group
and its Statistical community is all 10th grade female students of Tabriz city in the academic

© 2018 Bagiatallah year of 1396-97. The sample size consisted of 43 students of 10th grade selected by multistage

University of Medical cluster sampling method in which 23 of them were in the examination group and 20 of them

Sciences were in the controlled group.data gathering tools in this researchincluded a questionnaire

on the nature of science and an academic achievement test made by the teacher in biology
course..In the end, the test of the nature of science and the test of academic achievementin
the course of biology was taken

Results: Data were analyze by covariance analysis method.The results showed that the amount
of academic achievement of the students of examination group who were trained by flipping
classroom method compared to students of controlled group who received training using
conventional methodswas significantly higher. Also it showed that The effect of the flipping
classroom method on the nature of science was not significant and there is no difference
between two groups.

Conclusion: Based on the obtained rudlts, it is Possible to emphasize the importance of flipping
classroom on achievement of the students.who was trained by r flipping style was higher. The
effect of the flipping classroom method on the nature of science was not significant



SR Pee 90 igel Sled pily 4 58
1FAA 593 5e% 9 318 30 F oled IV 0592

Doi: 10.22038/jhl.2019.36772.1019

g allie

P Aglg )bé g‘}gn‘f ﬁ‘é glg:aas oé )ﬁgg 9 plﬁ candlo » (w,ﬁan)ﬁ”‘ 9 v I3) ,5.313

Pl gaw it Camndy (iyd 39

T3 e 5 5ok s BT e Uil (g3 gema g b

firoozmahmoodi@tabrizu.ac.ir:d stes ot 5. owld Olgy 5 2o 5 f)l.c e Al 3 15 (6 el s =l§..i."|>.);_,;._¢)> 4l 5Lails

.J.«L'\..i;)\))}_5:.:.3;vjl.pa.ﬁ.;.]\:.ﬁ];L;ﬂ\ﬂelf.;.]\:.ﬁj;‘r)l.cdij).algl:.u\:pl_faé).x.&..«!.\‘

sl Ola) 5 ke 0dSLEls 5 Gl o oS L i 5 il Oy bl (5 S5 ok s ¥

eld Olgy 5 ey fjb 2 IS5 53 5 (6 el o oSS L 3 (S5 el g (6,5 (g miiln g ls 4 0¥

FReS

Slacus b bigal degaza 5l ik Lz 5 pes Gide S Olyie 4 ax Slacs gl o)l aesie
GBS i 4z 8 6,83k 6l igel calise Sboged 6 S g 5 Olelas Sl 635 4 juamie
ot ez i g ple cuale » Wgly G29) b a5 oul plasl 51 T Baa iles S sloul Oljgel
EWA

A1) )bl analr 5 039: Uy 09,8 b 09031 s 09051 Gl siulasT dess g5 5l Ghag s EIPRY
o> TP I Jhie digas pon sl (o0 40-98 (o Jlo 53 53 505 Olias ps o2 0y 355 Oljgal il
OielesT 09,8 3 T L YY o8 sad Ol slal> o diz sladys () oS 4 45 35 02 4l jgel
caale dobiun s Jali Giagss ol 15 SAMD! (65T gar sl sid sl U8 09,8 53 ,is T 5
) pleo (oS by 09051 5 ple
4" sl Olis el s @ @l:u A osliiwl Guib)leS” Jdss Gig, Sl e esls Jd=s 9 4 5o g laaidl
89,5 & o 2l 0> Ghjgal Wg)ly Ko gy b a5 GlulesT 09 5 Oligel Liils luass iy e
2 B)ly gy b as sls olis @L”u g 3L (s lslirs Hohay 59 000 ui:),,aT Po 0 o9y b as J s
) Bl 3529 S 9 GlalesT a9 G 9 9 358 1> siee ple uale

oLl Olygal Gisls Juass cd i o wg)ly ey Cueal 5 Olgsoe sdel Cowsy Gl:u ool eL’b
i LJ’ S 3L wlonus Giyeel aigyly S hg,y b as” Olyaael isls é.:.-a:d b iy Ol jun a5 |25 8
g by gxe ple cuale y d5g)ly by,

D9 Gwl.ulv S ) w0 D aslo

1MAV/00/ 1P :idlyys 2yl
1WAV /09/P o s hudg 2oyl

o jlgauls’
ple caale ig)ly uo a5 (b,
S S owlid Cuws)  w)d

oBisls sl s Bga> oles
ol .B,.é:u

(V)aS Colas 2 (}.l; 6l S a5 c3lis (4500 s
Ol 23 5595 53 (gulid Ce 5 55b 5 g Slaal 51 (S

S 53 abbe gl s sbeyss 5o (e Coale 5 B8 S
gy oS8 s \,&b,&sx\;wr.l;@uj\w
Ll sl gm0 (Sais a1y sas 504 alis 5 ol
S5l ssms 4 sl 5 5 RS ) S (S e
s Karimi (V) s34 o @l ole QBSE dovs cp s

g S Kb S olo 4w ool 5> Mehrmohammadi

\Aid

VRV
o psle il ol Gbass 5l (o s Sy
3 S e ke Sl 5 iy Gl e ey 5 a8l o
sbolss 51 (s il g 5 Gssel eliss (hagsy Dlesdge
lls 53 Soadbga b Jaod Sl Zusly i Sy oy 3 &S
ol sadbe s ol e isal Sl gy gd e olisal
ASU el s ups 53 Wb s sla sy (S
S ey sl 5 ol b alg e ol () )osdn obs

1 obl 5 amiin e ) o1, S leass S,y Ja gy



oL 5 S350 59

S ke 3al CieS mbans 1390 b SIS ol ) oS
b s (YF XY XY LY )L e Sl gl Il o
G Sl 2l S5l s gla iy ol gans wip
Olssal s & bty ol & colons &l s i
PARURTRUE.X SN P CORI PR Py W JEP
Ly, LiS 505 6ln 2o b 5 dyol 208 Gl AW
2l S st b 5l 6k s plns sl s ole
kg 15 (o 8 e gl 5l S (TF) S5l
sl 3l SIS 36 oyl G2l e Conle 5,55 5 e
S35 a5 Wal5 Ghas e b Sl Gl S 4 oo 5
(V) owmlis 55 saas s

substitute) . sSae WMS ol 4 Go,ly w05 s
Gyl5 w5 5 (reverseinstruction) «,ly 55 5ol (class
Olse 4 Gyl Jhgssh e axlis 50 (reverse teaching)
s Sy ol ond a8 5 k5 55 55 il e 05 Joke
sl (S 55 (Sl 6,550 Jre il a0
L oWl sl s & s 5 00 Solan a8 LT
s ¢ o5 Jslaza Sl s s s 5s 1y gslail i sal
L6l 53 01818 558 (0 s s WUS o L;iu')j
il st ol 53 8 o s il on ST ool 5 8
(YO)s 58 on Lose a5 500 5 6l s

5500 53 S el gf»}y’T B-X3RS U T PREWER -2
15 et bl s GISS il 5 s o MS i
15 25 e slapkd Uste s s g 550 i 0lisel
JSEl g5 5 S50 5 Eom cp od Jo 0 VS 5 5 S
sans ks Gob 5l poos wll G enl ss sl
ol olast s 50 S ag pladae | b 85,8 ol
Eal 3l 53 gy 5haslil S s & ans o 13 0l 500
3Ll Spas e Olse 4 L,ls uwow gy a8 Culend
sl e, 3l S Gty s ass (YA YV YF)s i 0us
Lol sl oo i bame (23S sl B35l o
Gl @ 5 asS e Gils eys e b1, Jlisus (65518 g_;»fu'y*T
s55 o el S o ol b ey Oslize ama ol gl

Yy

o L)) (S58s 5 ale sl 20 Coale oske olalas 5 s
Olssel 2l 4 03B 550 s pToames Lasis eske b1,
(F) a8 S s 1y e Conle ulS sb 4 o a8 5 g5
Sl ok sl g ol slaaid e 51 (K e conle IS S s
WJlw S Sbaie 0555 gbslen 5l gl 55155 12 (0)
(F) Cs 55 ke S5len & (oolaml S5 (o 3W>

ol Gl g o5ls e oo (oulid 23 im0 e 4 (e ol
bsb 5 Lol 51 sl o sama b (28T S (6 55, 0l
o lels w28l e il e ils ane s 5l 5l &S
4 gozmn & (Ko osle Gl o e Cnls o 5 s (V) S
bsl cn 3 o 0lsis 488 a8 o p sz bl ) ol
S ale ol sl s alin o SaalS 5 el Laa
Walsd oy e 5l aoke alin 5 ool ol s 8 s
csole sle g ook b 5 il B (Va5 oanlian o o 2
f3o30 b paiz gl e ool S s J I LL(A) <3
Oledas & closls glts s 5 cslos s 218 Sl
AN XN A) ol e coale 51 SIS Olsel sls
Sl & cul o geamasples cul 5 (VO AT Y AY Y
Gk le Coale s 5o 2338 sladl loans o35 50
(VF) sl 0355 g 5 asda s cpl 55 Olodas

st 4 8 el e ST s 3 F“k’“ Olaaii

SW iz en 5 eske uss 53 Ol (31 5 Shes 258l
53 b &S Wl s s opl s olisal Lils Gaee S5 s
sLiu .S sl ol Dl i e sle puly 58 s s
523153 gl olsel Sl s Shas wis 8 oly (Y41 +) ol Ko
(V) ol il 218 (V420-Y++0) Jlo 5l ske s 5
I ol (goamze U (gl M 5 (6 ks 55 Liang s Ll
35S o Sulom 5 ole w2 4 0350l 2005 5l o sle 2550
esks s g 3050 il 5 SLsly Bl aST sy
(VA) Sl st gl it s 50

3525 (selid Cans s 43 55 (placins il 5528 s
13 & ams o L3 (TIMSS) a5 ¢y 3051 (senllas s

03 503 S o 5ls 3051 531 hend Sl zB sl I



St okt S 3l Size o e st wslizad JuS 55 S
iy 5 ol Coalo)ananly oite 55 5 (Wl sy )
S5 lisal Sl Guils imgs (olel anels sl o (koo
S 03552 W0-07 ans Jl 5 5205 548 Oy oo 4l
s iz (gl s Do 4 Gl (g (425 Gsed S
o 51 S dags il oy Tzl s Sl bsks
4 Ol 2> S iy oo 3 Sl gl st 4 505 e
25 023 Gl WS o Sl s a5 5 0 Ol gl ol
islas ol 3l aslizd U 5 ad Sl 65m5 plgie 40 IS 50
54 s S 5 Jis glo 25, ¢ WS a5l 1S

osls 5 ledbl )57 5 o,

309l i 03 b sl ol 3l ke Capale dolidin
5 Liang Ly aalii s ool oo sad sslizal ypail o o
3 poke sl Gl o 5 o slasylastead bl 4y 0,805
gl isls STl &S el sid g5 5 40 Gadios Sl
YE bt Sl el ini o sake Liols aty SS55S sl
o) eillon WlS 31 2 i s (gl © ol e
ool 53,5 5 by 5 sl s (C" ) (Blse WalS' 5 (<
Colie 5 cLBW- crLL 93 Camin 5 St blaal g sumlice
eilsd 5 Dl e s plazsl 5 Sind 55,8 Blad (ol s
IRl bl obSos 5 Liang il e ole ) 5 oole
G 33l b 455 5 o (Sl amze UL 5528 4
0528 53 #Hlds,S GUIT 3on 45 053, 4l FlissS sl
Cows & [PV 35455 5558 53 5 /9N ez o /EY Kl
Sul g bt SIS VY 55 0l Sias s (YA)w
5 el ot Lol iliien i i ol s alidiny ol
el w352 it 5 Qlizs 1l 3550 o (2l

ez 53 02 &S o3 gzl e O3 i shaaazns Cd ey 3030
el Gl arn,S oalizal o S osail g 53 00 5 090
st 32 53 LS L8 s 2350 G50 5 i) Axs 93
5 8l s by of ol 5 51 s lszns (g0 ol
sy a3 5 (sl Sy (it 5 (i3 laaits S

o 55 SMol sl 5 ks ol 5l ams &S 3,5 15 ules

W\ij,g.&,:l:,mfo,u‘\\‘ ajjé‘&ﬁr}\&)buijjjdubﬁbbuﬁ

A

YY) 05 ls 1y ass oMS s onisS Lges i pope S
05 s aa) s 5SS wa,ly e e, (T
(1)) 35,5 5S35 Sl st 03l 2305 15

Gyyly 5 g, oS w0 plzi Herreid sy @L:s
OI3sal il & 1z 55 olssal il 6555k e (6,30
05,5 Sl 5 aadls oo Gl 515 550 by sy o) 59
s WS ol (s s 0 3l 0 DA AUS SIS
U 4 S 555 Gdx 4> Wang Xiaodong (YY)wlss s
w3 ls olsal Gls Jeams Cdt 53 G,ly e gy
VL 15 08153 5800 Wil oo sz gy ol S sl plts sy
Parida & slaail mls ()5 U4 1, b oy] s g0 505 5
(YV2) (Y+VF) o), s Nwosisi (Y+\#) Mohanty
Strayer(Y+\Y) . Tanner& Scott (¥+0).Guy& Marquis
33 ket S iy Eel 64l S 0 o 5 oS sl ol
(FEIVIA X0 XF)s 5 0 olisal il

3 03eb 4 gm0 5 6 S5k Comalend S5 Ml v o 5L
b les 5 (2305 a0l 2S5 aal b it Eel oS
935500 01518 03 6,55k S Cob iz 5 b 2S5
SleMbl il b plsl 5558 pme o Sny 0405 L 50
sls iy s s Jw’yT R S UST LR
Sl (6575 4 5 (i g5 s 5 B350 slaealiy
45 el 2ol a5 (s sla Ul Lea 4 S S
L gl 5 5ol s esle bl 5l 6 See by es S
i SV b by 6l 1 rjU Sl gatedl 5 o 3
G505 S S, b pupn Baa b g ol anle cuS
1o bl 5.8 il s 2y 5 e ol
51 a5 e ks Lo
ols Cote 36 e Zoale (6,55L 2 w505 e s )
o ld s 5 s shoand s Ses 2 6g5ls s g, - Y

.bJ‘) &:A:.:A ij

E3))

IS SVEUYSS - SER ¥ Y PO ook ol sy s



oL 5 S350 59

gt oW Lo wly s sl Emy 5 JWAN 285 4 US55 b
e a3l JISC O Lis yo88 o RES U RY
OLY 3l g s el 255 p3mirn 232 & 55 JyS s
5 ld Sy pups bl H—M D53l o= ‘J‘J}J ol

25,8 ol oo 2ol

laadly
GLly 55 e oSl s @) inoss syl lal (355 a

Sl bl JUT 5 da s i e b e (gl

(\ Jj.,\.?) Col s wa 0y u,..$b_)‘3)§

s:a..‘)_l.f )\_/.5 ..\.ﬂi.? SR gsi‘ﬁ':"“’ 9 9o Gi‘i) ‘B\Je.] J‘ ML..:......:J:’

al s G IV S IVY pmnslonsasS G b of bl

S RO
Cots 3 035) Glog 2S5 Galasl 50,8 53 (e il s
Sue gy bl 15,55 (28,8 ool e Conle aalitiny (i
Saply i o0 4y gl (83500 aal> 58) aalz 533l
Ol 5 sl S 4 QLS (lgme 05,8 2L s
3,5 415 oligal Sils Sl s a5 5 U sgr st oLk
Lalos 1y ba (65 oo WS 55 3 31 b oS 8wl LT 5l
ISl 4 5o anled asdllan | o uys S slan 4 5 a8

X5l u.AlS © 50,8 Calal | sy sladlyw ws,S 3)55

dallho 3 90 29,5 1> O9eiT yut 9 O30T 13 ple Cudlo judiio Lanogs sl o )loT 1) 9oz

EPE) KR KU 0 I S | IR KUK < PO IR K Ko [ T | IS ) OO < 93 _
: . O * ; SO slaws 09,5 Jory
(Oga)] (0305 (7951 (7951
\/OA VE/YO \/YY VY/YO Y| waly s Jo
bl.A—A.:.A.\JI 9 c.mu.m
/YA VE/Y 1/0) VY/VY YY J a8
VA 10/4) Y/-f \W/EY Y| wyly s Jo
sl a b o
Y/\4 VE/SA \/5Y \F/VY Yy J a8 ol
Y O/ \/45 VWY Yy | asly s J> |
OBlgd i
YTV VE/SA VY X2 Y J S ol 0313 e
/Py \-/0Y - /AA /¥4 Yy | asly s J> oy finhy il
r )8y eleizl )8l
IAY /A0 \/-F q/FF Yy Jes |
/Y- \F/ov 1/00 VY Y| waly s Jo [ Slaios s e 5 s
V/F4 VE/PY \/FY \Y/AS Yy J s ole
\/VY VSV Y/PA VF/AY Yy | sy s J>
\/oF 10/-4 \/§- A% Yy J a8

ol w33 ol 5 S8 55,8 sadl e 5 0903 i 53

s 2y e s o 5 sanslol € 55 (Y) s s

o 390 S29,S 13 090 T by 23 lid G ) w3 Juazs Cb piuy puitio Simogs S o)loT:F Uy

1wl Gl ol 0SSke 315kl Bl il 0o slaws 09,5 P
Y/-0 \V/0% V/YY VW/EA Yy @9,ly s J>
oo <yl
Y/51 15/ \/FY \¥/40 YY J s

3yl Caze L350

G Sl e e 4l b ol e shie 4

SR b D s slaadl

rl-“' Conle (62550 2 ply s WS ) sl 4nd



oSl delos ol oo 8 ey o 4 s ite iz
LIS Job (bl g2 i 5 (S S b ot
Jaz 55 0T s & 0 osesl mim & 0F 5l a5 ol

.)).i@ 42.5\:,4 Gl oAAT (f)

\\‘\ijﬂ.&}:l:,axwu‘\\‘ b)}:‘&ﬁrjl&)buijjj‘_;ubﬂbﬁfm

bossls Code 530 e conla SxS3b z wasly oy WS
goaalio pulde o3 > 2 5l e Coale S a5 ol 4 2 5
ozl 150 ale il B i ale sl 4 3 s bl
o3 sele Dliind 5o W 5 3 esle (e by
S o 5 o s S5 e i ket
oSbulsS s bl ) Sl sl eslanal (g pane iz

O9amw S ) s (S50t (w2 ¥ J9a

o /'Lm

Si F oSSk Egone £ cnl .. .

Sig e e d Wasly (5l pudio e

ey | A Y/¥\ Y/Y\ Y blizul 5 osalive

a6 | /¥ /5 Y \ ale sloay s s

S| v Y/ov % Y wole oyulgs s ) )
~ 0351 Gl )3 09,8

/50 | -/EY /5 \V/YY Y pole 1 Kinjd g elazal b

sy | /Ry /5N \/YY Y wole Dlaggss )5 cudNs g Juso

vs | ovE Y/-¥ F/-A Y wole Sl wlis b,

350 srs S 5o b bl SLSG <oy ie sz 512
oSolesS Job g2 e S s (S S
(F) Jsaz 53 0 s 8 b wslial o) g5l 51 w2l

.3);2@45\)\

Sod 45550 4 wil oo 55 pl Soles (V) Ui ol
Liln 5l il sS o ol gl 50 S5 gl
oy len s S 55 53 (oS (sl nite 5 atnly gla it o

-JJ‘))}?}‘#

b uibly SLuSs 4690 w0 Sl O 09T ¥ Ugaz

65 gine b dfy df F Wl yuiio
</\Y YA \ \/4- bloswl g ssalin
AR YA \ <5 oo sl b s
/Y0 YA \ - /AY ode ulgd s
/Y YA \ \AW pole 2 (Kia 8 g eloxzl 36
-/YY YA \ \/YY woke Oladss j5 wodds g Juss
AY4 YA \ NV ¢ wale Ol ol 59,

aelon (s 5Sh s laaV o5 31 e b ¢ysa5T (61 i
ol mjs s_:\a:;‘

e S el ool s s 50 e S

ele Cuale 525 3b 1 By yuas WIS Goo) Goigel sl (6 puitiosiz Julo s D Jgax

Glgdoee | ol ite b s Df 4,6 df F o LT S ki Xz Oga)]
S/YF /Yy Yy V/EA -/VO 55y slawey

Y.



oL 5 S350 59

g 0 dl i (58 seads; el s b opl sl

Sl oS o wmse olai(0 )dsar s S 65 ples
.U\.ﬁ:)?j‘_gj\:G;MQJUS‘M;JQLJ—):«JLEAUJA

ele cualo sl Gily Go) Ghisel s s miioriz pwllsS Julos quls :f Jga=

Gl Sig  F Olupe gufle df  Oljgioms gaems Wil (5l pukie Jaw
VRS Y, SIS AR \ AR blizul g ssali
VAR TRV N T8 ¢ AIY - \ AIY - ol sl ks s 09 5
A SRR o SERYLYS Y/ \ Y/ oo oslss s
VARV, LS 74T ¥/9A \ Y/4A pole n Kinjh g eloizl Ll
e A /e Y \ Y oo Slagiss 55 cudds g Jusu
VAR, s/0Y \ s/0Y wole Slaggss b Jig)
\/ov Y Fa/\s blizal g ssali s
Y/\ov Y'Y 54/ Y ol sl 4k s
Y/vY Y'Y YANA wole oslsd i
F/¥q Y (¥R pole n Kinjh g elazzl Lt
Y/YY Y'Y YY/V¥ wole Slagiss 55 cudds g Jusu
1/04 Y'Y 0-/40 wole Slaggss b Gig,
£ AYFEY blizul g ssali Js
£ 45 ) ol sl 4k s
f- 9.9A wole oslsd s
F Fro pole 2 Kb g slozzl b
£ AFAY wole Slagiss 55 cudds g Jusu
F VoYY wole Dligios bl Gbg)

J:l}d‘)\cb)\)wxsb'wu%)w)bw))ﬁa&j
w;w)jm\.m\@\au»;wﬂ\dwﬁwblﬁ
bl Jebos all gla o b i 51 (S STl ot (S
el s )5S (V) s 5o QT@L:;JJ,:@ a3 ls ool
saal (A) sz 53 0T 8 S o o503 s 0T Sl 5

G A1 L osasl ey (2555 Sl el s
55,5 33 b eSla o & amipe OLEI(P) 5 3 035
s Dol e Coale gl lide 5,5 s JS 5 ptalest
55 s gy el 5 U es 8 e sl
o0 a3 Shas 5y dgly o> GUST gsiesd 4y
ol e L3l il S

Gaoly s igs Sisel S ad B epl s sk o

O9aw S ) G (F950d w2V J9a>

Sig F oo Ol onfSle | Olygiome ggesme df Wl i e
AR Y/vy IRVAYS YY/ve Y sy > Shanass 5, Shae | 09031 Gl 13 09,5

AAQ



350 s S 5o b bl SLSG <oy ie sz 512
oSolssS Job g2 e Sl s (S S
(A) Jsaz 53 0 s o s wslial ) g5l 51 a2bon

W\ij,g.&,:l:,mfo,u‘\\‘ ajjé‘&ﬁr}\&)buijjjdubﬁbbuﬁ

4550 S a3l S5 ol Silas (V) Jssr mls
A il S ko il (12 0 g S5 slo (S

wﬁ;O})JJJﬂduWﬁw‘jduwa.\:ﬁbd

.3)&@45\)\ .:,\35}?3‘51:.&4@‘)
byl ly Sy o9 rie o) 2 (102 O 0905 T A Jgaz
©old (G CJ:.»; dfy dfy F Qusly jutin
/oA fy \ Y/ @»WC&»{_)U»)JM))Q«E

2 by Gl 48 5 he S ans 0 0l (M) d 50> @b

ol Consj o> s 3,8 G919 o> WIS ooy Ghigel w3 (S puitiesiz pwllsS Jalo gl 14 Jgaz

Gl Sig F Ol o (uSle | DE |l 930 E9ooxa Ausly sl juiio Jaw
AR </-Y | o/vY YY/F0 \ YF/f0 sl Gy w)d Juass 5 ,Slee 09 5
f/ov fy \4Y/. ¢ ol Gy ) Juass 5 Slas Ua>

fo \VPYFY/SY ol Gy ) Juass 5 Slas Js

slialie 45 5,5 olas Lbls Wl (Y VAP )amss o olis |y
rys Ll yolie oy oS am o LS (gl (slainot
sisthaal Sy ole Coale s il 4 4z s s Iyime s
35 Slinins ls5 iy sy sy o3 pge 5o il
S szl a5 sl S s ol 5y 51 5l 5 gl 4o oS
el G5 a5 Slos s Fyozma 52 Gyls US uiv'r"T
Gasly S iy STl ol s el iy oy 3
Sy ey Sl (e | Dlisel 25 o 2y Jolas e
S5 4 45 cligal G5 s i 4 slozel 5501 2l
$Shs Sl @y el B Ly aSG S s s e
S ol i o) @ 3l LS 6285l yn pel s
Cdstann 528 (0 855 (2S5l s Jlad ke pl3gal 0l
(T )ols sage 5oy 35> 6550

6 ) Bl

o3 3 St 0l dste 3 Jlez 42U g 5 G50l )
Shasls rl.?a\ Iy r)'kl GSex Jrags cpl ghal 5s S css
.FSGA a8y Sis dlases

\YY

e S o wmso 0las (3) sz mls S 65 ples
15 5y 613 atan g5 ¢ ot 5 Shas 5 aalllan s 50
03 WS y e 13U (e sy 48 pl by
A a0l s, s s s (aass s Shes » 45,15
S

/ 3

«5;:5 A0

Mol glaiass 5 i e a3l pligal 2305 Cepsls S
Slinlie e b 528 ple 5 col 30l slaplai
u»:).) () UZIJ)AT :t.:.:.A_} BL) c.sil"‘u*’)" Lbdl.w 45 GJ‘J)ATJA‘.)
r}.l.c Sasla ) 61333 PR S)s .3:_3\}5‘545 BT ladls r}.l.c
ikt Jalse CuS ols5 e 4l cpl s s (V) asl axils
348 szl S e ale 5l oligel ils S Ly il oa
Sy L):)ﬁJ? 9 UZJ}AT RS Jf‘ ‘J.L..f.»LfGA k)\.o.Lx.o L«JT 6414.7
Coale 5 L S5 5 ade slyw ghls oS wsl ilisel sl

r-L" Ceale 5l pledas S5 0o ol (Ol slo 2300



oL 5 S350 59

S gl
bog @l G a5 5l el oo onl Jb plie

References

1. Ashouri, J. Kajbaf, M. Maneshi, G. Talebi, H. Comparison of
efficiency of educational methods based on web, cooperative
and traditional learning at the achievement stimulus and
Biology course. Journal of Media, 2014; 5(2).

2.Mehrmohammadi, M. Reconsidering Teaching - Learning
process and teacher training. 2000; Tehran.

3.Fathi Azar, E. A Survey on Understanding the Nature
of Science in Learners, Academicians, Students and
Academicians of East Azarbaijan. Tabriz: Research Institute
of Education of the Directorate General of Education and
Training.1998.

4 Karimi, M. H, Mazidi, M. Mehrmohammadi, M. The first
science of science is a guide to the philosophy of science.
Journal of Social Sciences and Human Sciences University
of Shiraz.2007¢ Volume 52, Number 3.

5.Bell, R.L., & Lederman, N.G. Understandings of the nature
of science and decision making on science and technology
based issues. Science Education 2003¢ 87, 352-377.

6.Sadr Eshrafi, M. Application of Science Education Standards
for Iran. Journal of Technology and Education,2007¢ Year 1,
No. 4, pp. 236-217.

7.Lederman, N.G. Nature of science: Past, present, and future.
Handbook of Research in science education. Mahwah, NJ:
Erlbaum Associates.2007¢ Publisher,pp.831-879.

8.Bell, R.L teaching the Nature of Science:Three Critical
Questions. Retrieved from: http://pactiss.org.2008.

9. Lederman, N. G. Research on Nature of Science: Reflections
on the Past,

Anticipations of the Future. Asia-Pacific Forum on Science
Learning and Teaching,2006: 7(1)p.2.

10.Laugksch, R. C. Scientific literacy: A conceptual overview.
Science education 2000¢ 84:(1), 71-94.

11.Kang, S. Scharmann, L. C. & Noh, T. Examining students’
views on the nature of science: Results from Korean 6th, 8th,
and 10th graders.

Science Education.2005¢89(2), 314-334.

12.Abd-El-Khalick, F. and Dogan, N. Turkish grade 10 students
and science teachers’ conceptions of nature of science: a
national study. Journal of Research in Science Teaching.
2007¢45 (10), 1083-1112.

13.Bektas,0., Geban,O. Turkish high school students
conceptions of the nature of science. Procedia Social and
Behavioral Sciences,2010¢2 ,1982-1986.

14.Saeedi, M, Ardestani, T & Rahmani, S.Some false beliefs

Yy

Bl o)l
BE) 63\.@.‘ E) ijjf @.b S52s 9 LS"L" c.‘)LA L &:ﬁ:u" U‘i‘ er‘
s o)\

about the nature of science in the Guidebook. Union of
Scientific Societies of Teachers of Physics of Iran, Parsi
Teacher of Physics magazine.2011.

15.Liagat, S & Niknam, Z . Analysis of content of educational
texts of guidance courses based on the nature of science: the
case of third-grade empirical science textbooks. Abstract
articles of the International Conference on Science and
Technology with an emphasis on the Islamic world.2011.

16.Tao,P.Eliciting and developing junior secondary students
understanding of the nature of science through a peer
collaboration instruction in science stories.Journal of science
education . 2003¢25(2),147-171.

17.Liu, O., Lee, H., & Linn, M. Multifaceted assessment of
inquiry-based science learning.2010.

18.Liang, L. L., Chen, S., Chen, X., Kaya, O. N., Adams,A.D.,
Macklin, M., & Ebenezer, J. Assessing preservice elementary
teachers' views on the nature of scientific knowledge: a dual-
response instrument. In Asia-Pacific Forum on Science
Learning and Teaching (Mol. 9, No. 1, p. nl). Hong Kong
Institute of Education. 2008¢ 10 Lo Ping Road, Tai Po, New
Territories, Hong Kong.

19.Mohammad Esmail.A . National reports on the internal and
external outcomes of science and mathematics education.
In the 2003 TIMS (two separate reports), the Education
Research Institute of the Ministry of Education.2005.

20.Khayamanesh, A. & Charity, M. The trend of changes
in inputs and outcomes of science education based on the
findings of TIMSS-R and. TIMSS Tehran: Research Institute
of Education. 2002.

21.Rahiminejad, A. A report on the study of the mathematical
and population science practice of 1 Iranian students in the
fourth grade of the primary school in the 2003 TIMS and
its comparison with the 1999 Education Ministry Education
Ministry.2005.

22.The National Center for International Studies of Themes and
Pearls . Brief Report of the Most Important Findings of the
TIMES, Tehran: Research Institute of Education, Ministry
of Education.(1995, 1999, 2003, 2007, 2011, 2015).

23.Lashkar Bloki, G. R/..,;;/.I;; m . Iranian Students in the
Mirror of Thais 2011. Growth in Educational guidance.2013:
Volume 18. Number 8.

24.Avsec, S., & Kocijancic, S. The Effect of Use of an Inquiry-
Based Approach in an Open Learning Middle School
Hydraulic Turbine Optimisation Course. World Transactions



on Engineering and Technology Education,2014¢ 12(3),
329-337.

25. Slidshare.net. Flipped classroom. European Project 2014.
Adults in the flipped classroom. [Cited 2015 November 8
] Available from: http://www.slideshare.net/francoisadoue/
flipped-classroomwhy- and-how

26.Petress, K. ‘What Is Meant by "Active Learning?",
Education’.2008¢ vol.128, no. 4, pp. 566-569.

27.Gerstein, J. The Flipped Classroom: The Full Picture
(Kindle Edition) from www. amazon.com 2012..

28.Woolf, B.P. "a roadmap for education technology".
Retrieved 4 June 2013 from http://www.coe.uga.edu/itt/
files/2010/12/educ-tech-roadmap-nsf.pdf.2010

29. Overmyer, J. Flipped classrooms 101. Principal,2012¢ 46-
47.

30. Stead, A.The flipped classroom Teaching Business &
Economics,2012¢16 (3).

31. Sams, A. The flipped class: Shedding light on the confusion,
critique, and hype. The Daily Rift. 2015, 15 from .

http://www.thedailyriff.com/articles/the-flipped-class-
shedding-light-on-the-confusioncritique-and-hype-801.php.

32.Herreid, C. F., & Schiller, N. A. Case Studies and the Flipped
Classroom.Journal of College Science Teaching.2013¢42(5),
62-660.

33.Xiaodong,W & Chenjinzi,Z . The application research of
flipped classroom in university teaching: a case study on
professional English of educational technology.2013.

34. Mohanty ,A, Parida,D. Exploring the Efficacy & Suitability

\r\/\;x*\i}ﬂ}f‘roju‘\* ajjé‘&ﬁr}\&)buijjjdubﬂbbuﬁ

\Yf

of Flipped Classroom Instruction at School Level in India: A
Pilot Study, Creative Education,2016: 7, 768-776.

35. Nwosisi,C, Ferreira, A, Rosenberg,W, and Walsh, K . Study
of the Flipped Classroom and Its Effectiveness in Flipping
Thirty Percent of the Course Content, International Journal
of Information and Education Technology,2016¢ (. 6), No. 5

36.Guy,R, Marquis,R.  Cite The flipped classroom: A
comparison of student performance using instruc-tional
videos and podcasts versus the lecture-based model of
instruction. Issues in Informing Science and Information
Technology, 13, 1-13. Retrieved from http://www.
informingscience.org/Publications/3461.2016

37.Tanner, M., & Scott, E. A flipped classroom approach to
teaching systems analysis, design and implementation.
Journal  of Information  Technology  Education:
Research,2015: 14, 219-241.

38. Strayer, J. How learning in an inverted classroom influences
cooperation, innovation, and task ori-entation. Learning
Environments Research,2012 15, 171-193.

39.Zaheri, M. Students' Understanding of the Teachers of
the Science of Experimental Science Education from the
Nature of Experimental Sciences at Tehran Teacher Training
Centers. University of Tehran. Faculty of Psychology and
Educational Sciences, University of Tehran. Master's
Thesis.2011.

40.Wan.N. Flipping the Science classroom,Teaching
science,2014: Volume 60 | Number 3 | September.



