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Abstract

Teachers hope that integrating
technology into educational processes
will effectively affect the skills and
emotional characteristics of students.
Therefore, the current study aimed to
determine the effect of the flipped

learning method in teaching science on
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the scientific passion of tenth-grade
students in Jordan. The study included
(60) female students, distributed into
two groups: The experimental group
consisted of (28) and the control group
consisted of (32) female students. To
achieve the objective of the study, a
scientific passion scale was prepared,
and its psychometric properties were
controlled. The results of the study
showed that there were statistically
significant differences between the
performance averages of the students
of the two groups on the scientific
passion scale in favor of the members
of the experimental group, which was
studied. Science subject using the
flipped learning method. Accordingly,
the study recommends that science
teachers integrate technology into
teaching according to this method and
in appropriate contexts.
Keywords: teaching science, flipped
learning, scientific passion, blended
learning.

doukiis
s 2ol il 25 g 23 gl oS ks )
(Volti & et Jo fto & Goww | 16 LS
il Loals W of s> (Croissant,2024)
By a3 ) 5 Lede GbB aslially asl sl

G Sy OLYl Bl V2 o LSl oaesdl

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



(Bishop & Verleger, 2013) .1l o

1. e
TRADITIONAL ] FLIPPED
Lecture Lecture : :
A
“ ‘: H:;',’E",’,::k 2Clas§oom activities
bl el S
(Kurt, 2018):

https://educationaltechnology.net/flipp
ed-classroom/

EINCRSPE WU CYS R A1 -y (T 1

oo Ll obeld) sl (a3 e Js
Shled 2wl olad 0 o o 3 B AL ClesT ol
— Analysis > — Application .k ) L)
sl 2 (Synthesis _s@ — Evaluation g
Geade Aol Lds s e il B2 3 dsms

20 IS s oyl lalax

Time with Facilitator

Independent Work

S el By b e ¥ S
Lankford, L. A. (2013). Isn’t the

flipped classroom just blended
learning? Training Pros: Leighanne’s
Learning Notes.

Opmbotoy (JSadlly ol mypmy dine dlo me 2SI
ozl (3 by ks pbiute vgals Wy 3 Lots )
SEYly el b a2y (B1S 5
gkl Gdadt
el & Lmsl s S s el savan o

By Badadl) BV 334 00 ot Badaze LUy g
ol i) eladl SlnSs hrzall 3z (o
Gl 5ol o o5 e o Lol g1 el O S
o9 «(Shen et al,, 2022 ) 4 dlesyly (sl
wekadl) (3 Lomgd S s ) ozl g dadad LLEY)
(Flipped Learning) o il i ki

Lé s (Gonzalez-Gomez et al., 2022)
(Student-CIl)l Jo= jpmaze ades skl
Wang &
oo oo et oSl (Liu Izadpanah, 2023

ool Ol W 2SN ol VS apae 3 agUl)

yCentered Learning)

el 395 Laadi s 3y (Bergmann & Sams)
doale Bd cpad) IS5 e el sl 2L
Ol | dauly (o osa G5e Jomes
(@3 IS bl Bl adl)l ad eSSl
JAM (3 a9y ol (3 Legb L) il e ynllayy
o sy Ciall vart dieg (bl Ciall ol
Aleal o optl) ol I e bl B3U pgsls
sl Gl aaldl S g Clbn ol luizaly

IS ny LaBlsk Jsl @By B (ablge (3 Lgdpdes

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



Letlialy Lgamgie (3 AU anl,all 2Ll aaludl b))
S LRy

(Liu, Wang wbsils milsy s aal)s cdie
ookl W myis ) & Izadpanah, 2023)
SV el i @ skl el Csluly 5002
sy | WS Y wlll O (s aesel
U Pl (3 5 el o LU (YY) o Bl
e IS 557 cxmoge o romis o (Y YT YY)
Y Gl Ol pasaly by WL (77)
Mol s OF Al 33 g Aggedd Olzaly
win 2S5 el sl Caall sl (3 2dg3lly oSy
ol Ol 3

2B (Y YY) By cdus LS
Uy ¢ bl it Boas 3 SO ubedl 308
3 g;ﬁ\jﬁ\ e Gl SUb sl sl el
Grall e Wb (V18) el cil aSLH aslel a5
Al (b1 gl of Rsle dple 3 LFWLM%M )
ke ol o Oles gl sl ladly agpll a,ul
Gl e 3 e ) anhll lgsl @psby hial
bl (Joad el slos B3 ) Bl 5Ty (el
s & oA el 23l miie T sy il
ey dead ) Bl alal Lot

¢ (Jdaitawi,2020) sledr 2l 25
sl el sl e pldll el diy b 56 slainn)
) Sl o shE o gt gl pisl ol

http://ileighanne.wordpress.com/2013/
01/24/

bl st *

W o iy aey el ol o anidl Gmy
bl iy of jassl) wdy blas g wllly w3l Gl
Oskwsl sps (Carbonneau et al., 2008)
el 8 K2y Lasy Lzl of (Olson, 2003)
el sVelly (VL siszy uad) SSGYI a2y
sble 055 Lo Olwlul 06 Laaslly L oLt
T Bre 058y cbladl i) sl Ol ey
o degeaz 5l Cald) 33ge 54l Gea (3 bLad) s
ala) ssladly LSl Lol Ledly bl mtedl
oS U L (Curran et al., 2015¢ v vy sy
Gt Coly el el ga sl it of Jedll
A Cabgn D3 sl 2,al) alal) LAY blad (s
o b chadall azsV) 3 LIV wie Lale gl
e iy iy ansn e Solie Tepr mea OF ) U5
Sl el Garsdl (Y2YY) gglyedly (Y0YY) Al
Gaedlly () 3 Aodall doas) 54 dasll o 540 e
sda 4ds 3 aaadl) sy by o faiy gy W)
0 enar OF ) cialifly andl Sl (3 Ay calazsV)
el (3 Ll
Al oty *

M e, Wil lalys e Ol i

P AT 25 ate CIRUNEWIIRTIN Bugrad) ol sl

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



iyt s *

Ry R 3 i) el i WG
bl deass 3 JliY) Ol 3 aglgYl il
e 3 b sl Y G il (81008 (Blles okl
Slles 1)y (lesSTy Bakl o Codl o Lo
JHU e Ogats am LBy S Shleas (o)
(Ratu, Siburian & Ll Gilse pe Ld
ol Gasll g s Subagyo, 2025)
et mo GLEY) Jolsdl) Sl (A ey mdlly Sl
gl B LS i g chalsneg 83502
O n 373 Lalasand O 6 bl J2 Uiy
F L) dols kel mll e e T30S
A g yoil) Dlmlfinly ey Blow 095 Lgaldiiezal
eSS Dl by o Tpaie Lpahisanl 05y
S 56 e e ¥ (Technological Tool)
d 3 L ceodly lall ognilys i Yy adbl)
(Cognitive ishs) of adas ©leslS  Lalisal
& A 9l Dol 3l oy s & 535 T0OI)
Shlee ey Aoz dis A e o ol Blas
i b iy O L S all Sllas ity S
- ALY B L L pded) Sl e s

LergdsSl OF Ol Jam p MUl Gy
eilss e Lo 35 BT ) saaadl Ll o8y s
Jols & ety o A5 ciellall (s el il (e
LU (SRR TSP O UNUSYJ PRI EIE

e Ll e B (o) dnal) cdd (Laany 2yl
@iy Rl & bad o o dlle pLY) Al
bl el W] cal sges Jo pSlad)
e e S cad Lol el 2 Yl e
il g aegedtl OF el bl Al bl dnf
Sl Sl Jagne 3 ol o gne i il el
LS edtlidl) a3yl el il ) A sastl Blhe (dadl
3 I el jelie by bwge (3 Ged ol
LA,
(Mahasneh, 0457y wal2 auls cons
aill poiilly ol bl wad 4y et al,. 2020)
il ) Sdazel 03,1 (3 dmald) SIS OYL s
Olan¥l o e Casdeiol G ¢ sl el o
WS 3 Wl (VIYA) oo bL b dnad) 3503
IS pasial aleiall Gl hdas oa)lias) @ cmald
Cobod VY kel bl UL o 25l 2l
el oty coslall esll) Sl (sl St gl
oA p SV ladly oAl gAY (el
O & cpdly ialall oty (2B (el
G oy (i) Sadly (ISl g ¢ fasll
bl LS. (223l calsi¥ly mpylald I3 e el
skl sa Ol G fadl) gyl Ol O st
ik IS A Jol e b G sl adl

(/a1) veve

(koI pslal) il b (sl polal) ikl dais § o gldl) plnsd) A o o gla) 6300 poy pi7 3T



Ssn aom @ AoV Bl 3am gl B> Lot s
(21 psley LA sl Glaldl cslpdl)) pslall
G ol el 22 by e ¢ ploY1 3 il
seally JSaVly lagddl o dsgest dbdl e
s skl G573 Bl paliad) pgadly A il
(gl gyl ol psgdl) s |5 UL ULy
L2l e deges Al bbbl cienr LS
e SIS el 13y caall 8 (3 Qi g V3Ll
alall g5 gl O gl dm )l e
Sypo 3 Al 05T Wy (JI e 3 anll) o))l
S o Blo A Lx 38 (16) (0w
aholan U Clasy (gl ddl ple & el r Begast
Slby i Wb (1A) oo 85S aedlanal e e
Gt o Rl e ) Dgeg oo Ol E5 (205
o s s ) e Miag (4 )A) 208 IS5 el
U o plys s e ) ci b 13 (ol
DM oy ) Amals iy de (3 gw\jy\ Ll (sl
Wlste ol LAas) gite 2087 0391 2 Rt
ialo Yy b (YA) o s iy d dssemaS
(ol 3 Ll Lagle by Al (YY) 0 i sSS
Al Gl palall CBlus oyl s olill das @ 4
(£) 3 (L2 el aslehl pslall LSl (elpedl)
o o Al Ao gedl Sledas 39 Ly caulad
1o 251y lolaal) iyt Lalosy (oslall el Los

el 82 b 580 polal) Bole olas (3 Lol yS s T e
O3 3 k)l e de s bl sl e lal
Aoyl Vg *

oot L g sl e Al ot
SV el sl o Oslall Jadl a2 ke polall SoLe
C bl ol Canall 2l
Lalyllt Blual *

Lo S ens T eliaiznY 2RI Byl 32
Qs 050 e (oplil ) et a0 5T 3
Wl ol sl alll Gl gy callall demses (3 0go
Yy adlll elin o IWI G
EIRU W R

-l b e cab Bl ods aal Gt
allal) ay g IS g o) Aol A8l o 2l
PPN U VIRV YR UC G WO P W PN
sl @ anisena) (S odall Giasl) Ll cpeglly
S 5 iS5 el sla) U S bl 2les
T 2L 2yl (ggadl] 281 0SS 5y ¢ odall Canidl
o LS s N Sl ey el g
e 068 (opedadl gl L}u&;}!\ Jis QUL
S Shlgry JeamdlS ad sl Sl 12E olal )
RFREE
hoegl)

s el s ¢ Al O s
Waloy At psgers gl 4l esad) 9

(koI pslal) il b (sl polal) ikl dais § o gldl) plnsd) A o o gla) 6300 poy pi7 3T



5 a=oskls (One way ANCOVA) Lol
B PRPRENRS

One ) ool @31 caldl o il oY) Jga
E3ed colall ntl) siadl il (Way ANCOVA

:L.d\).d\
& R
Sy Wi | gt b [ Ol
) K Sl M g gat o yhas
gy @ Sl b Eedl
112
.035 157 2.055 125.858 1 125.858 S
729 .000 153.342 9389.768 1 9389.768 Fryve ]
61.234 57 3490.356 (=41
60 152266.00 S

et awge o ol OF Y. Jgdd) o
aglax] ¥ o3 wilS alall Gaasl) de s auall
(Y00 = O) aed cilS o (=1, 0) st lis
AV O Yo g o LS ey 0 ) AV (gt
B il o el Gzl 3 opldl) el TS0
Aae e 2 (VYY) K me

ol aril) ) ol sl Ol 6 LS
Jphl (3 oese ooy ilalially Gy ) s sastl SIS
Y.

W Ayt sllasY1g Buall Ayl llawglt (¥) Jour
Ayl 3o ges okl Caril) BJSTN Ayl

@l gl gl isgast!
Sylalt (a3 )
Jualt
1.6228 61.585 it
0.9783 29.218 iyl

il Slawgdl 3 Gl O G L opn
degastly dypoedl dssestl UL n ededl il

o (Iv1a) s b 08 e S G L))

G i (S (il cobagad) (JISEY ¢ geal
e Fly el 88 (3 Ais G pled ol ] el
) ol E el S ol sl
13y dulyll 39u> *

da) e Olie sg0 3 anl) ) T peand 342
Beodall 53y (el 3l Gl oW ) aul
G 03V @ el Bl Crall plall (873 Rnal)
YaYT=Y Yo bl pldl a JoY el fad
@ boslazsl ¢ gl Oglall ot 2yl ol Lot sy
e eSennd) Lgaatlasg il 3lsl ol ) il )
&?b;J\ 25

ollwgll Clem &l Cua g
el gesest ool Cantld ) lall SUILEYN Bl
Vo dsdl 3 dmsse g csitaly LA el 3

iridd dyylall SIS dglud! Sllaw st 1(V) o
Stadly (bl Gl G dslyll 38508 ool

Gtadl ol k) bl

SV | Ll | SIS | gl

Suall fryve ]
Sykeall Gl Skl Gl
8.651 | 61.78 v.yey 31.03 28 Luf
7.147 | 36.12 LARE 29.21 32 e

Slawgll 3 Sl semy V. Jod e

Sl oLl (3 dalally Ay ) degast] o dglld
U olall Garidl Lo gie O o ¢ alall Caril)
(YY) dalal) deganally (T),VA) Gyl deses)
@Y1 bl UL alisenal & Ga il AYs e 2l

(koI pslal) il b (sl polal) ikl dais § o gldl) plnsd) A o o gla) 6300 poy pi7 3T



el Olag S el aldall daal) 454z SIY)
ESCRERU P WN B PUS B - C L -2 AR
Jsm Clall o all OlasT (3 Caaidly ,all gl
& Lzl el UL Al o daddl ol
RPIRURSIEN P

il el OF ] el sds (gpa5 0T Ssg
Gl ) B3l A2l ddeall B6)Al 0oLy Ul ez
Reddy & , 2013) Qo Jo g3V,
el I a3 8T g <L (Roohel, Shannon
dodall e ameng Bdnl Bl (3 e Aegdedl B5W)
ISl Jl gy SVildl e degat o wYU
@ ¢ 20 o Johnson, 2012) plad clsf (3 o ks
et pakall 83le Y5 Lodadl @ el 28l Lo
LYl Bt sl by Leoe Gk sany goadl
JSal Wl al, ) sl Jluy) oo adal) oS
Ble poey = BT —Lils = o —pdd ) Sadan
Al sl —aggrS) Ly - osal —essy
ekl (aty SUI) plaxal a5 (3 s g (1o iale
G sk i slady chiedall palglall Anl gdlas S5bj,
Ay ool gind Bl WLy slamaVly ol 56l 4
Lo ¢ & 2l ol o auldl <l cas
Gl
SOl bzl *

wdadl (3 Laypo Calisg Lor oSl ens ol s
G el g oSl Bl el s sl ao ) sl

b 3y polall bl e el Cardd) g )
e ol el Gl A g ey (glil) e
gl gl blie oWl sl palal) (i) das
568 skl (el 5l b 3 e 5 s Sy
(Bergmann ohasl) adas (3 il ool U =
i (3 Y el K2y L sy (& sams, 2012)
£l e adll dlai o (B)0 Slas]y o)) Carid)
e A gleS sy dauly dudell L3 e Al
«(Mondal, Bag & Chattopadhyay, 2024)
Bledl s 33y Do o S b § ¢ 5 o2
P s B3 s o 3l S St
S W Al pedsgeny olad) ddes 3 a0 280
Eodl o Ayl ey Baall OluasSTh slexad UL
G Aol 83ty oalill Jo B Loshes oIy ¢ iy
Sigalingging & Budiningsih, s saz 2
(el el andd) aes e e My ((2022)
Sy Al B! Lord oS iy Oglil) el 0555
Jos gl omg gl G Vly Agadl Lislebl ol
G L sy Lolse [ty Ll Ly 5153
oS Y YT () LrdsSl sl e ] U
sdn il 3 sl oISy agen U e
kel e folgdly el e 3 5545 Y)
e il gl oSl Dot ) el LS
SUI w3 s el e Essaz U

Bl e ey ol @ Bl sda plasaly

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



(YY) a2 pole (s g Agb by ()l

o s sl laSal Yl okl addley Canid)

4% Bglly ol e MU Cpsadll bl

(VEY) midl ooy Bl & aue ol

YYT-V ATy

@ BRIV bl 23U (Y YY) Ll (glsed

S oy 23 ) By palel) Caitd) Bpas

pobadl B3l 3wl ald) il oW

Aalr (Bpdae pf B> Amgbl) LagLA

.Ob)%“ ¢ ..bj ci\}nﬁj\
G ) ot M =36

Altun, M.(2017). The role of passion in
effective teaching and learning.
International Journal of social
Sciences & Educational Society,
15(1), 210-222.

Bergmann, J., & Sams, A. (2012). Flip
Your Classroom: Reach Every
Student in Every Class Every
Day (pp. 120-190). Washington
DC: International Society for
Technology in Education.

Bishop, J. L., & Verleger, M. A.
(2013). The Flipped Classroom:
A Survey of the Research. 120th
American Society for
Engineering Education Annual

Conference and Exposition, 30,
1-18.

wdadl Claal i 8 SUAST Joally c(steidl) poled)
Gb Gukd P o Slaezl & Sl 28Tgey Lt
Bdlall bty oy U palad) (3 Lrgd oSl ees Ly
ALl if g o glill ladl 2y b S 0dis a cpdones
A eaidly Codl varl 5y crpedas 3 Bl o
o By e Wl S lhles o8 BT ol
i)l B (3 skl el 23 b apl AU as),)
el (3 Feadadl) Sl Ll o 2y Ao dlia Ol (o)
Lokl Gl ey o slal
PEISTUPUCE TR W RSN T W
Bl Wall Sl Dlleay gl foamdlls 3235 Al
Altun, ) alell cVlily elog alo SISy el
ol daly Blad) elin wg) sas i (2017
olad) dazily CaBlse 3 Gam oVl (o) i,
sda IS st Ll Tl lall (el et Lo My
b)) sl oLl
M
A a1 41 —Yg)
aBdeg oSV adadl (YY) L A6 AT (e
Al el Al ) &l gl el ) Carall
(Y)Y iy Al ity gl gl
ool Caridl plas read e (Y YY) ST Rnlis
el el SIS clpadlly (2,3 psle 73
Sgmdly Sl 2oy A2 031 3wl

YEe-YYA ((£0))

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



University of Louisvile
,Kentucky.

Gonzalez-Gomez, D., Jeong, J. S., &
Cafada-Caniada, F. (2022).
Enhancing science self-
efficacyand attitudes of Pre-
Service Teachers (PST) through
a flipped classroom learning
environment. Interactive
Learning Environments, 30(5),
896-907

Kurt, (2018):
https://educationaltechnology.n
et/flipped-classroom/

Lankford, L. A. (2013). Isn’t the
flipped classroom just blended
learning? Training Pros:
Leighanne’s Learning Notes.
http://ileighanne.wordpress.com
/2013/01/24/.

Mahasneh, O., Ayasrah, M., Yahyaa,
S., Al-Kriemeen, R & Al-
Swalha, A . (2020).

Favorite Methods of Teaching
and Evaluation among Students
in University

Colleges. International Journal of
Education and Practice, v8 n2

p365-378 .

DOI: 10.18488/journal.61.2020
.82.365.378

Carbonneau, N., Vallerand, R., Fernet,
C., & Guay, F. (2008). The Role
of Passion for Teaching in
Intrapersonal and Interpersonal

Journal of

Psychology,

Outcomes.
Educational
100(4), 977-987.
Curran, T., Hill, A. P., Appleton, P. R.,
Vallerand, R. J., & Standage, M.
(2015). The psychology of
passion: A  meta-analytical
review of a decade of research
on intrapersonal outcomes.
Motivation and Emotion, 39(5),

631-655.

Jdaitawi, M.(2020). Does Flipped
Learning Promote Positive
Emotions in Science Education?
A Comparison between
Traditional and Flipped
Classroom Approaches.
Electronic Journal of e-learning.
18(6)

Johnson, L.(2012). Effect of Flipping
Classroom model on a
secondary Computer
applications Course: Student
and  Teacher  Perceptions,
Questions and Student
Achievement, PHD  Diss.,
College of Education and

Human Development ,

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



Flipped Classroom Learning
Model and Its Effect on Critical
Thinking and Communicating
Skills of Junior High School
Students.  Jurnal = Penelitian
Pendidikan IPA, 11(3), 867-
876. https://doi.org/10.29303/jp
pipa.v11i3.9088

Rodriguez, P., Ortigosa, A. & Carro,

M. (2012). Extracting Emotions
from Texts in E-learning
Environments. In Proceedings
of the 2nd International
Workshop on Adaptive
Learning  via  Interactive,
Collaborative and Emotional
approaches, associated to the 6th
International Conference on
Complex, Intelligent, and
Software Intensive Systems
(Palermo, Italy, July 04--06,
2012). ALICE-2012 at CISIS-
2012. Forthcoming.

Rohel, A., Reddy, S., & Shannon, G.

(2013). The flipped classroom:
An opportunity to engage
millennial  students through
active  learning  strategies.

Journal of Family & Consumer
Sciences, 105(2), 44-50.

Shen, Y., Martinek,. & Dysoin,B.

(2022).Navigating the processes
and products of the teaching

Mondal, N., Bag., A., &
Chattopadhyay, K. (2024).
flipped learning: An innovative
Pedagogy the 21st century. The
Social Science Review a
Multidisciplinary Journal,
2)1(,103-108.

Mulenga, R., & Shilongo, H. . (2024).
Hybrid and Blended Learning
Models: Innovations,
Challenges, and Future
Directions in Education. Acta
Pedagogia Asiana, 4(1), 1-13.
https://doi.org/10.53623/apga.v
4i1.495

Olson, D.L. (2003). Principles,
Impracticality, and Passion. Phi
Delta Kappan, 85(4): 307-309.

Liu,F., Wang, X & Izadpanah,
S.(2023). The Comparison of
the Efficiency of the Lecture
Method and Flipped Classroom
instruction method on EFL
students’ academic passion and
responsibility. SAGE Open.
https://doi.org/10.1177/2158244
02311743.

O’Regan, K. (2003). Emotion and E-
Learning. Journal of
Asynchronous Learning
Networks, 7, 78-92.

Ratu, R. S., Siburian, J., & Subagyo, A.
(2025).  Implementation  of

wui//,;w/adrauw‘;.uwwrm/wg g,tﬂ/ﬂ.ad/z@ﬁ”wrimwg,u;ﬁ



Yu,

Technological Change, Ninth
Edition.

Y & jiang)Y.
Understanding  the

(2024).
Digital
Revolution and Its Influences.
Spring. Hardcover ISBN: 978-
981-97-4938-6,DOL:
https://doi.org/10.1007/978-
981-97-4939-3

personal and social
responsibility mode: A
systematic literature review.

Quest, 74(1), 91-107.

Sigalingging, R. F., & Budiningsih, C.

Volti,

A. (2022). FlippedClassroom
Learning Model to Increase

LearningPassion at the
Demangan State Elementary
School.Education and
Humanities Research,
640(Iccie), 363-368.

https://doi.org/10.2991/assehr.k.
220129.066

(PDF)  Implementation  of
Flipped Classroom Learning
Model and Its Effect on Critical
Thinking and Communicating
Skills of Junior High School
Students.  Available
https://www.researchgate.net/pu
blication/390498045 Implemen
tation_of Flipped Classroom
Learning Model and Its Effec
t on_Critical Thinking and C
ommunicating_Skills of Junior
_High School Students
[accessed Dec 16 2025].

from:

R., & Croissant, J. (2024).
Society and  technological
change. = Waveland  Press.

Waveland Press - Society and

¥ pilll il Il sl polal) Cird) dair F o glibl el Ay o o gla)) 530 o p T



