Tech. Edu. J. 18(4): 951-964, Autumn 2024

8 I Technology of Education Journal
— (TEJ)

TES Homepage: jte.sru.ac.ir

SRTTU

ORIGINAL RESEARCH PAPER

The Effect of Multimedia Flipped Teaching on Students' Motivation and Academic
Progress in Biology

H. Dehghan Benadaki’, L. Mahdavi?, Z. Zare™?

1 Senior expert and teacher of Biology, Taft, Yazd, Iran
2 Department of Biology Education, Farhangian University, PO Box 889-14665, Tehran, Iran

ABSTRACT

Teaching in the flipped learning method is a relatively new approach
Received: 04 April 2024 in the world that involves students in learning, and the main role of the teacher in this method is
Reviewed: 28 May 2024 educational design. Considering the importance of experimental science courses in the national
Revised: 19 July 2024 curriculum and since biology as one of the experimental science courses has an important role in
Accepted: 22 August 2024 health, hygiene, industry, environment, etc., it seems necessary to deal with the new model of

education in learning this lesson. The present study was conducted with the aim of investigating
the effect of reverse teaching using multimedia method on the motivation and academic progress

KEYWORDS: of students in the biology course according to previous studies in this field.

Flipped Learning M The research was semi-experimental with two experimental and control groups. The
Academic Achievement statistical population included male students of the 10th grade of experimental sciences in Taft,
Academic Motivation Yazd province in the academic year of 2023-2024. The study sample consisted of 45 people who
Biology were selected by the "available sampling" method and were randomly assigned to the

experimental and control groups (22,23 participants). The instruments for measuring the variables
were the researcher-made academic achievement test and Harter's standard academic motivation

* Corresponding author questionnaire. The validity of the tool developed by the researcher was determined eliciting the
X z.zare@cfu.ac.ir opinions of expert teachers and their reliability was determined by retesting. The research
@ (+9821) 46117497 implementation method was based on comparative teaching between the tested groups. In this

research, the teaching topic was selected from the fourth chapter of the 10th grade biology book
titled "Circulation of substances in the body". In the class of the control group, teaching was done
through the conventional traditional methods of biology lessons, while in the class of the
experimental group, class management and teaching were done based on the design of the
learning unit with the model of " flipped learning ".The training in each of the studied groups was
conducted in 8 sessions of 90 minutes in accordance with the objectives of the research and the
chapters selected from the 10th biology book and in both groups by the researcher. And the test
was taken in the ninth session. SPSS26 statistical software and statistical tests (Kolmogorov-
Smirnov, Pearson correlation and t-test) were used to analyze the data.

m The data obtained from the pre-test and post-test among the students were analyzed at
two descriptive and inferential levels, with the aim of the effect of flipped learning method on the
progress and academic motivation of the biology course of the tenth-grade students and the
difference between this method and the traditional teaching method. The results showed that
flipped learning had a significant effect on the academic motivation and academic progress of
tenth grade students in biology (P<0.005). Also, according to the mean values for the two groups,
this difference was in favor of the group of students who were under flipped learning.

In general, flipped learning is a new method for teaching and learning and can
facilitate and improve learning. According to the positive results presented in this research, it is
suggested that other courses of experimental sciences should also be measured and evaluated in
terms of the effectiveness of this educational method, and it is also suggested that this effect be
compared among the statistical population of girls and boys to compare the level of learning and
interest of male and female students.




Z. Zare etal. (107)

obles 38,15 125

COPYRIGHTS

Creative Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/)

© 2024 The Author(s). This is an open-access article distributed under the terms and conditions of the

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
30 0 9

(i 33033 39 (3190l il (sl b ply 3 b5 (g4l iz o9z b9l i

Pt e i 1o T gougeo allldle) ) Soly a0 s

P P . P . )
u//n.\).' frar-3) :‘;‘JL....J St j O 9 ..L-JJ/L)AA..JJK

PRV

255 653k 3 1y ligal G2l a5 i 53 Gavaz b 3,505, usSan g, & 90| RERCIPRAENY
0 el 30 (22 psle Gugyd Coenl @ 4z g ool (SS9l (b (g, cnl o ples (Lol A 5 S o
b Canto bl bl 3 goge QLB (2785 pole (9,0 5l (S Olgisar (olidicen; &5 2ol 5l e
2ol gy sy o0 ity (55970 (50l S5 50 Gzl daz 65N 4 (2310l 10yl g e
on® 3 Olsalotils (leass byt 5 RSl slilenir g esSae Gisgel il ) Baa b

L3S Oy ogan (nl )3 ey SlaRgR 4 49 b g (owlidiian
2 4y oy g0l il Jolis (g5l dmoler sl J 535 5 Galojl 05,5 90 b (ctalejl and 55 51 g
s Lol anlllas 50 Wi sl VE-YVEe T Lios Jlo 0 030 il 4 by s g 025 pole 42,
09,5 90 3l Sy y0 (Bolar UKo 4y g QLS € iws 10 ladiged wiedun (¢, S diges hg,d a5 Cowl a5 FO
ub&ﬁjw RS EPLES W ¥-2 ) Qyﬂ o i (6 S o3lil Il asauds 00ls 18 (0,85 YY g YY) anlllas 0,90
o] bl 5 e olalee Sl 5l ealitol b aislo gixe 13l g, 05 5le cheass (55501 ot
ol g 0y ialel 0550 gloeg S (e (Slamnlie upa8 Sley ShBgR 2T Ghgy 0 e o33l 0
W BTG )3 3lge (33,57 (lgie b ead by (oulidiin s LS p)ler Jad Cllas e ) £9850 (oo
OIS g2 a5 J )0 128,550 (il oy ) Jgome (i sl 395 Giyb 3l Ghigel (U5 05,8 IS )
Lo sjgel o plomil € ugSiae (2350 (55501 b (6 S0l axly ook Slis 2 e pa8 5 DS ool (talojl 09,8
SUS Slead Gl Jab 5 Jleghy Slaal b gl 5 gladds A andr A o aslllas 5550 slaog S 51 Sy )0

4525 5 b5yl 61y a5 0 lages] o ez 50 5 C8 )5 O jn0 Bhzme Lagi 0,5 55 8 50 5 e80 puslibilens
(S (5 Oyt (Somrad o B yransl =395 50055) (o )lol (slagygal s PSS ol S35 5l Lo 3 ko

o oolawl
Gy 4 esSme Ghisal 3B Bas L olisal sl G 50 seilim 5 seilite ) Jel> sleesls
hisel gy L Gogy ol Dl g o2 s l0T 1010 (quilidiCuny s )0 (rams (2553l g 2 piey (gl otz
Syt 5 sheam I5Sl n posSae Gajsel oo L @l ad el (blinul 5 o gl 53 ) ¢ g
4 axg b pozmen (P< 0/005)csl aiils 5)ls ixe 56 wms 4l lyeel sl eolbdiCann ) oy (sheazs
A esSae Jigel o aS eog Sligel Jils 09,5 ki 4y Sglis (nl deog S Dlyed (sl ol drule (2 Sle

ilasls

VFeY 0y9,8 VP :do‘élﬂ)ﬁ @)U
VEY olo,s oA isyels 2,
VE-Y 53 Y ool &)

VEY o ) sGndy b

oS 53l
sSxe b el
ez 35:)

s ot

z.zare@cfu.ac.ir%
SYY -FPVVVRAY @



https://creativecommons.org/licenses/by-nc/4.0/

Tech. of Edu. J. 18(4): 951-964, Autumn 2024

(A0Y)

V¥ juuly oF o lads A Al 50T (55508 code 4y i

Sy wlgioo ol (5250l 5 G590l sl g Doy S 4T usSae s, 4 el IS )5-‘04+

J8 5,50k leslaiul ez slo Fhg idls b (Ko iUl yusSan oM 055 (6,:50L See § ot
Sods iy NS Hads flgy el ilgi ge 0555l Bl )3 5 (el (g el (B9 S L (5 Sen 5 (5 Lo
Ol oo dl)l et i A dz gy Lo isey sl 81,8 0 Slee g (6 S0l 05501 ailgs o ol o g
b 5 Gt 350 (bisel by ol (S Bl | 5 025 psle S0 egyd 45 25 s Sloidy (g

e Sl 9 00 ()bl dmal lo y0 lamlie o jgot (a5 ST pl sgb s Sleidn G g XS0 I8
58,5 e SiS b g 5 7550 Clisal IS 5008 5 S0l oline b 8,5

@ baie gy (nl Cobge S92y (nl b osdi e S0l Cos
ok 31 o el S e 5 U (s 5ol sl | 550
osSxe 653 [Flagn o cogis a3y 5 (slaila janz (slagslid
s ool b o) 5 i o615 ity s g, e ety
(eSae s IS 50 Vsl ol (Suop sl Senisle Syl
5 &l )0 BIS &S nl slo a5 098 o0 dig)ly e o5 Jolie 05
21y oopd Oliselmils g plonil (w)d WIS 5 A jie )3 8
D 5l phae 45 055901 o (Podcast) cuuSab b gy 3,k 5l g 4l
IS almil a5 IS j0 g sl osls B laT LSt jo g 08,5 sole]
Tolae 1y IS E9290 plae o9y nl )0 aijlon oo Gy 9 Gy 9
lllas 5 0 Boo 5 S8 (T o)l wiilige fjsel il 5 S oo
Loyl plae o 9 30 adgs o0 (sl (IS, Silodragd a5,
IAAsS o o y05 1,

J21s (BL) g ol 5ol ol (25 5 5] GogSinn (550l
C&w‘ ol J.\_i.m.: k)“’)‘) &)“MS )‘ C)L> <\.>L3“) kSAS l.) p.al.u 9 &)"MS
O g i S9Nl (oS 5 e usSine ST 50 el al by
Laas)ls Sl Gan Givs jo coge i $SU g o a5
9 olebre G Jolsd Wlgioe (izmen Sae ey B
Mo 45 da0s |y ooy ol lodas 4 g ams iol38l 1) ol ga] ils
O l8 j0 4 Wil 0B 1) lgel ils g oS Gk 1) l5gel ils
OB OGS g 25 ladre g asil ails (6,3 3890 Slo o yils
D oS o 5l 1) 680l ol

5 (Bergmann) 3 5 lawgs a5 ol >Masl ugSas o (S
3 a5 e 9 (S p dl 00 S VeV Jle )0 (Sams) o
o eBisel 2 AT Wyl cnl s GusSae el Ols e
gweses Laoi oFass 3l gl gg8ouS 5 bls )l dgize yaie
Wb ol a5 e ol sl loje5 5 (650 Coenl 5l (558w
Sygo cpl 0 05Kl oligel il o 1) GolSouS e Wil
a5l 55 Gl sl 4 95 e ool lime (683 sl jeel il
g o 03ld Cuanl lyime 4y iy J935 Shyss00isel 5o oy
2 S Gb il s 48, Sl & jon lales o5 laisay
Sy S5 alee a5 5T b i g0l il 4y lyime JUiil
@S Gl ]y ol cdas o 03RSl Q‘)‘y]ui;.\"a GlSxS
sloaiy, [V el 05,5 solel gl sbos colis § aasList
2z 50 Olgee | oosSae A s pal) (LS g Sl 5 )

w

doddo

Gelize Cogllas (235901 (slaig; 5l oolitul (sblie on et 3l (S
St el Gligal il leand Sdptn Bl lyme b
oo 50 00 )5 (5,58 Sloje ;o 3 Shes S 4 (raxs
gt Grete 6558 jeel (a3Li (lsieay saSails 5 olRils
ezt o, Slas oS least G iy o)ls o Lil cloixl g 60,8018,
Saw g Sl oyl (ol slacuglsl 5l (o gl oo Gy 5
D loss o ogmome S5 p502550]

slcallbd o5 cwl (IS Sime s905 S g 62Tk S0
lis g onl wasae e bl a5 05,5 Culaa |, oFws 1Soly
Gl s28ly 50 oo Jole g 00g Bun 4y Sbows 4 5l 5l aid F
Slaal 4 (yanmy gz W[V 1058 o gmma (6,:50L slos gl
sl 13,55 31 Slotag Sl 5l canlio 390l 0,509, Sl 398
9 50 S5l Ol 5 Sledbl (55L8 0l g, 9 gy BT
B 5 Jb G118 Bogn 50 s Sisel slagis) IS pos
LL ol os)S ot | (hjoel Glsie 5l (s)lemm 00 B)b
4t o) Slooged alaz 5l el o (ngl slacssleS 54
(x5l 5 Ghigel b baipe Slesdse plu 5 (o) dlse a9
Gl 6ok obml 5 (59l i L) sln 1) oY A
5 e s 5 D390l g Sl ysd o [T]anles eal s
g lao pgai boolren lailujniz glalioe 4 l515 (L]
o alo mald 1) goar (b)) glaces b I e slacels
OSas 38 oyd O Syl 5o 1 6xSok 5 Ghieel el Wil oo
Lelssle

oS el joiz slas slid (e 550k Jbd slagts, 5l (S
03,5 353 4 1) plaaste 5 ol Kangh l 6ok Sl 0394l
Ohasl .l 4ig)ly L (Flipped learning) wgSxe (5, Sl ol
Ghigel s g 3l Jlosiz ;3 wgSae G Ly egSixe S0
Juital g oy Jlo ;0 L3s jlyes 33 5T g Sl 03,57l 4y laog
55 53k (e, 3l Ol sl 50 &5 Slelee ples ol
oS s e yenl (slmogeds o 5K o |, o] oS oo solitu
18] ls (6 e aomais 5wl gel oo 5l 9,5 oS el
2350 5| (558 A vl oo (sSas (B350l Dlgisds 0390l Lo az ]
il 53 G 5l Gy obigel Slge g e T (o oS 0 s oL
5 058 Bro G o T jpam (Lo 5058 o)l gl sl



Z. Zare etal.

(10Y) obhKas g £,515 125

b9, ceiu il o) 5en g goblaas! [T ais oSS Slal
OLis 5 038, w2 590l als (908 RIS 1) egSiae 05
IV T oloass el 5 y0 50 &S lie 4y 5505 550l sisls a5 wisls
39l 7S (g 983 o LS i diiin (o 2 45 455 Lo
oo 9590 450 Ll sl oIl o ccalizee sloaiis, o wsKze
55U Liegh ol Bas ol vgz Sl o iegh swlibcey )
hazs (35Sl g i p Glale,nis iy 4 esSae (ieel
ol 009y pol> dalllas ploul jo Simgh Sulas galls

3 Oligel il Coyin p slileysiz by, & ugSae bl -
Sl )»..)L: wmw) o0

ez 5K n Glalejais (g 4 esSae el -
N ﬂ_,b el oo 5o Q‘)'};JL"LJL)

Oty Oladiod bl Gl 5 g jSde )8 g0 4 azgi L
ez Céyi Gl piie p wsSae (higel 13U oy jslaieds
W8S Oygo ek cnl oweSae Ghieel Sl gl (2555

]

DR9F 99

IS5 bl 098 99 b (talesl aess 95 ) gy ol )
S50 0se3lom 5 0se3l ot Gk 5l RS Los T 50 anlie oo
020 4l p Gligalils Jold gl cnl 6 lol dmal> canl 4z S
W e VBTV EY L L 5 o 0 oy ple 4
So2 40 g, FO olows 4y dslllas 050 diges .l 125 FO LaJoL».‘;
4 48 Sl G5 YV 38 5 505 VY Gale) (cdalojl sloeg 5 5|
S8 g QB €y 0 sladiged wisdan 5 S ase s,
Olygel yils .o sols 1,8 aslllas 5590 09,5 g0 5| S5 ,o 4o olas
3 Casdge sols s Gemen Sl )k S S 90 o
23 5y L S 5 5 25K dlens oSyl eleizl
A plsil ((home)

Slge (53,5) a3 aly (oulidiinnss SIS p)lox Jad ragl nl 50
ComgSan (By9aD G yo5 slp ol LS ¥ Jols o5 (o 0
19 lgel il s wiomen ol KDl g b ansl o ol
@lan 5 lz SVl ofigas Cuond l @y bgype DY 4 Gl
o

by ()3 ) (hass Cd iy Jold () 2 990 sl it
3 Olsel iy GBS0l yasd g €0 50 Slge (10,5 Cons
29 &5 b yarie (S ojll Il bl cal 09 NS 90 e
by 5 (o eolie 5l a3lo Gime (gejl ol (i 9o
g Sl (o85S

5heslaul b Lewly cpl jo i ass iy aSlegaoe (g5l

lul (ie 393 (alem 4y g Lo lolae Jlas Gl 5 (5w

Lol e 51 (5 055 929 hndd 5 (658 i g 4 ka0
Sl 5 oy ol b a5 Cel (sige - Rl 5250k 0 S
Slbls )l g Sledbsl (6,58 DUl 5 (1) Loz 1y e o5 S5 o
5 JSal @) 4 W ooy 5 39800 J97e ()3 I 3l g 4
boe olaSl 8138 5k g alss (e oz 4oz Jolss
21y Edls 0,505, 5 wsSae oS 8 paly S ie Jad (Hill) Lo
S5 Loy Gl e @ wl) A (0 S s (e
3550] 3 0ly S (osSas e p8 bl Al e (g slas ysld
S5k 5 oSl lil T Bas oS ol oS5 620k (o595
> 5y 2 5 5wl e Ul adlhs oSS 3k ) el il
oM sl sla b yo NN Yl wys IS Jsb 4o oy Jilue
03,5 oy Gliiore 5 oy ledae (o 55 (53 ) Congerne ugSae
]y osSan (S il slaaine; 5 gblia )3 lolas 5 Canl
Sre N YIailosls plowil 0565 ol 10 35 (6 ko (sl idg} 5 03,
Sisel i e slaJlo 53 and e LS 0us plaxil sla gy 2
sor OS1R 6,l8, slaThs il ihite leacar » e
igel sl (GlSen 5 (e el Jlsysbay sl ous
590 275 pole e 50 Gligeltils gaal o935 1) gSae
GRIB s weSae igel 53U a5 isls (lad g eolslB (o
Gk 5l pley Jsb o psle eye 5o Gliseltils sl lSass
oS yd IS i il weoly i [V Flawd s ye5  clie
ST GSls jeax 5 elaizl jpax (disel jpa ],
o3l calizes glgil jo a5 a8 F aoe S g WSS o) o o  sleo g0
Syt ialejl 098 (Bjgel g (eloxz! (SBlb 3a>) 00>
5B oS 5 Shee [V0lwsls las Gaeslom o 1) 6 e
5 bl G930 5 el il (e (650550 52 1y osSixe 290!
ladely 51y dilonny Co e g 3l )18 ()2 0550 Cannj Lanme
Dplassls las oligel ils lee 50 cdigel Udgy onl 6 ls,
Silee il ) GesSae Ghisel by, Al (lglS
SeelS )5 o |y Ak SE 5 (e gaal 5053 oaglaiog>
Divlsls gles b

a5 055 slaadlse 1) wgSxe bjgal r“L OLSes 5 (5 e
S ks Gl g w08 oy p Gligel s Bl o (eSS L5
B Slr S5 by Wles eSae ot 4 W 2
Sl 0y 5550k 50 (LS 5 (g il (s ,lbs sl S ags
Onizre 5 00l (65550l S (alidl g e blas s 5 25L
DALl 5230 0l 5 50lin hgal tils 61p 1) 650k
21y oS Gy 9y Al B5sel 65 g 5 lkeslow!
S 5 il DAl io S Al wits Jlo 25 psle w0
amgy g slaleyaiz Gigy a1y aSae Ggel ey gy Sl
a5 Wold )18 (o 0590 Oljgel il (ol S 5 (6K

0,90 (31350l yls (65a50l g Beaxi 4 LDjge] by opl A a8 S



Tech. of Edu. J. 18(4): 951-964, Autumn 2024

(100)

V¥ juuly oF o lads A Al 50T (55508 code 4y i

oSl Gt S5 S Glgreay (VAAY) ihle ulide oo #DLa
Syge sWog,S o lamalie Gy sl 2 SRoo sl b,
LS polez Jad clas 05 g0 (iRgly (il 5 o Giales]
59l Sl €y 5o dlae (B0 IP laie b o aly pwlibcay
oo Jsene (o laghs, Boyb 5l Giisel (S 09, S NS
ool e siulesl 09,5 WS jo aS Jl> 0 28,5 &g awliiilon )
3P G b g pSol axly (b slie ey g oS
s plosil € usSiao

)T D90 0ud 4yl Sl b il andz e 53 sl
e and> 9 0 adlhe 3550 ooy, S 5l Soe o o hjeel oy
w..:) ULS )‘ W) uL?Lu‘ JAS 9 d"‘bﬁj’ slanl L: dJUQ.A 9 6‘@&
(O Jgaz) ©85 O )90 Gizme bawgi 095 93 10 )3 9w (owlid
IS 53 5 51 55 3550 (59031 (S 99 52 0 laijael LG 5l
Lol slmosls g (ous angs (5 S o5l Il 5 eolawl L) el Jos 4
58l 5 eolial b 5 bl § crogs sloo,lol LB 1o ingi 5

2 B 0,50 sy Gl d97se )L, Slaal pled a4y o
e g daed b oaslol jo ol pladl pas by cwlid Cansy wyo
L5|).3 mgﬁf.)b" LngdJa.::- u..:Lo.Ja u,uLw‘)..l 9 |9.'1.'>u - Bus Jj..\?
Al 3l g s ALyl g angd JI5e Shais 90 (5,18, Slasl 1 plas e
303] ptalesl 5SS 09,8 90 5l (39051 my 40 SVl A gans
aS b bl Jlse Yo (gey] O¥lgs Sl jelateds ol Josa
W u>'>|)'|° Oyl da> yo J‘}w A g u.,;lo a0 J‘}w \Y
Y 9 ‘SNLM»W.J) UL.J)AA )l )n; Y ).lm )‘ oolawl L: u‘)”;w 6"5)
Sl 9 8IS Osail (bl b sdszmis (S psle Ll )
S ALhd 90 0guis (| 0 A at slejlil g 5l ool b 5
B ool Lalyd sl e gogesT asul 51 LB U 5 93T )55 5 5]
b Jols olai 5wl @i ool om oges] Yl wigh
Vo sl G &5 0D (aseio dugliae ol o ol dslie L3 Ol
el )l y53 52 2Ll 5l 903l 5 il el [KuSo L lagly oy
Bap g 0593 4355 YV ol aab ey ol 55l (285,501 aeb e
S8 il Gl el Glisal ils G 5o (heamd A58 (o O

ComgSna (390D (6551 (e (olidiCunn s oy® G (Shj9el slgizma s Jgazr
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* Each student group describes a heart and examines its structure *with
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* Studying the tissue structure of the heart using mollag
* Handcrafting using dough and building the tissue wall and heart muscle

using a mollag pattern

*Showing the path of the heart conductor with the hand structure
x=Explanation of how the heart beats
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cardiac output
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* Student groups observe the flow of blood circulation in fish fins and
distinguish the veins from each other.

* Discuss in groups about lymph, how it is formed and its role.

«Report the nervous and hormonal regulation of the circulatory system

and their relationship
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* Discussion about the content of blood in groups using the material
learned from the book

* Drawing pictures of blood cells and comparing their nuclei

#Draw a diagram of blood coagulation stages and discuss in groups
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* They describe the evolutionary order of material circulation in living
things
* They express their experiences of dissecting fish.
* Animals are compared in terms of open and closed blood circulation.

Oligelmils lawgs gyl
5 emas mlal Gl odisel ol csalien
O SS9t
* Studying the PowerPoint sent by the
teacher regarding the types of vessels and
functions
*Preparation of a comparative table of
types of vessels and their roles by students
#Watch the educational video about the

nervous and hormonal regulation of blood
circulation
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* Studying the textbook of blood and its
components and drawing the shape of
blood cells and comparing the shape and
function of blood cells with each other
* Watch the animation of blood
coagulation stages
«Summary of the material reviewed by the

student
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* Preparation of a comparative table of
types of blood circulation

Veins
Lymphatic organs
Regulation of the circulatory

system
s 7
O
o,8las g 55 sloaSl glgl
Blood
Blood cell types and function
8

ol o slge s 5 £45
Diversity of circulation of
substances in organisms
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Actions taken in class Home activities Concepts taught session
#Vertebrates are compared with each other in terms of simple and double ~ * Preparing a comparative table of
blood circulation. vgrtebr-ates based on the type of blood
circulation
* Studying the textbook
Studying the pictures sent by the teacher
9
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09> 9,5 oK Measurement and
evaluation
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* Preparation of chapter summary by

* Responding to book activities by groups.
=Exam with 20 questions (10 questions on knowledge level and 10

questions on skill level

drawing a conceptual map of
the circulatory system.

#Content review and summary
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Table 2: The frequency of the number of samples according to the two groups of
Flipped learning and traditional training
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Table 3: Description of academic achievement scores of students in two groups of Flipped learning and traditional education
oyd Aol o yed (YL Slexe Sl olee J= Loy S ke
Lowest score Highest score Standard deviation Mean Stages Groups Variable
13 16 2.25 14551 03e3! St
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Table 4: Description of students' academic motivation scores in two groups of Flipped learning and traditional education
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Table 5: The results of the Kolmogorov-Smirnov test in examining the normality of academic progress and motivation of students in two groups of Flipped learning and
traditional education.
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Table 6: Pearson's correlation coefficient between the academic achievement of two groups of Flipped learning and traditional education.

P-value Frad oy Ot s laog 5
correlation coefficient coefficient of determination Groups
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Post-test/pre-test (Flipped learning)
0.0001 0.706 0.452 (e 259D 093l Tog3l e

Post-test/pre-test (traditional education)
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Table 7: The results of the t-test in examining the average difference between the two groups of Flipped learning and traditional education.
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Table 8: Pearson's correlation coefficient between academic motivation of two groups of Flipped learning and traditional education.

P-value a0y O e 2 og 5
correlation coefficient coefficient of determination Groups
0.001 0.731 0511 (rs5e Bigel) Ogmslsil 09l
Post-test/pre-test (Flipped learning)
0.001 0.872 0.620 (o 53552D) 9051 Gl 325 e

Post-test/pre-test (traditional education)
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Table 9: The results of the t-test in examining the average difference between the two groups of Flipped learning and traditional education.
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