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Abstract

The purpose of this study was to measure the effectiveness of the brain-centered
teaching approach on the motivation to learn physics among second-year high
school students. In this semi-experimental study, a pre-test-post-test design was used
with a control group. The statistical population included female students of the
twelfth grade of the second year of secondary school in the city of Takestan, with 50
people selected from among them as an available sample. The research tools
included the brain-based educational package along with the learning motivation
questionnaire for physics, daily writings and structured interviews of students.
Initially, the subjects of both groups were pre-tested, after which the subjects of the
experimental group were tested for eight weeks with the help of the brain-based
method, whereby the subject of dynamics (Newton's laws) was taught. Meanwhile,
the control group was subjected to common training at school. After the end of the
intervention on the experimental group, the subjects of both groups were ascertained
by the post-test. With the help of SPSS software, analysis of covariance was
employed for data analysis. The findings indicated that the students of the
experimental group had greater motivation to learn than the control group, and we
observed their significant superiority in the subscales of internal motivation, goal
and self-efficacy. Further, three motivational patterns were identified after the
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intervention: The first pattern of students' parallel motivation compared to pre-
implementation of the experimental plan, the second pattern of students' motivation
becoming positive after the experimental intervention, and the third pattern of
students' motivation becoming negative following the experimental intervention.
Overall, it can be concluded that brain-based education can be used by teachers and
counselors as an effective intervention to boost motivation in second-secondary
physics lessons.

Keywords: Brain- based teaching approach, Motivation, physics educatin
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Introduction

Low motivation toward learning physics is a persistent challenge in
secondary education. Many students perceive physics as an abstract, difficult,
and calculation-heavy subject, which often results in disengagement and low
academic achievement. Traditional teacher-centered instructional methods
have been identified as a major contributor to this problem. In response, recent
advances in neuroscience and educational psychology underscore the
significance of aligning teaching practices with the brain’s natural learning
processes. One such approach is the Brain-Based Teaching Approach
(BBTA), which is grounded in neuroscientific principles. It focuses on
creating optimal learning environments through emotional safety, active
engagement, and meaningful cognitive processing. The present study aimed to
examine the effectiveness of BBTA on motivating female second-secondary
school students to learn physics, with a specific focus on the topic of Newton’s
laws of motion.

Method

This study applied a quasi-experimental reaserch pre-test—post-test design
with a control group. The statistical population consisted of all twelfth-grade
female students enrolled in second-secondary schools in Takestan along the
2019-2020 academic year. Owing to the specific environmental and
instructional requirements of brain-based learning, a convenience sample of
50 students was selected. Participants were randomly assigned to either an
experimental group (n = 25) and a control group (n = 25). The experimental
group received physics instruction based on the Brain-Based Teaching
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Approach for eight weeks, whereas the control group was taught using
conventional teaching methods (CTM), primarily lecture-based instruction.

Students’ motivation toward learning physics was measured using the
Science Motivation Questionnaire 1l (SMQ-II), adapted for physics. This
instrument appraises five dimensions of motivation: self-efficacy, autonomy,
intrinsic motivation, career motivation, and goal orientation. The validity of
the questionnaire was confirmed through content and face validity, with
reliability established using Cronbach’s alpha coefficients, ranging from
0.85 to 0.89 for the subscales and 0.87 for the total scale. In addition to
quantitative data, qualitative data were collected via students’ daily
reflective writings and structured interviews to gain a deeper insight into
motivational changes. Data were analyzed using descriptive statistics and
analysis of covariance (ANCOVA) in order to control for pre-test
differences.

Results

The findings revealed a significant increase in overall motivation toward
learning physics among students in the experimental group compared to the
control group. ANCOVA results indicated that BBTA had a statistically
significant positive effect on intrinsic motivation, self-efficacy, and goal
orientation. Even though mean scores for autonomy and career motivation
grew in the experimental group, these changes were not statistically
significant. Descriptive analyses demonstrated that students exposed to
BBTA presented higher post-test motivation scores across most dimensions
compared to their pre-test scores.

Qualitative findings supported the quantitative results. Students in the
experimental group reported greater enjoyment of physics lessons, improved
understanding of concepts, and enhanced confidence in their ability to solve
physics problems. Analysis of reflective writings and interview data
identified three motivational patterns post-intervention: students whose
motivation remained unchanged, those whose motivation increased, and a
small number of students whose motivation diminished. The majority of
students in the BBTA group exhibited a positive shift in motivation, while
motivational patterns in the control group indicated minimal change.

Discussion

The results of this study suggest that the Brain-Based Teaching Approach
is effective on enhancing students’ motivation to learn physics. Through
integrating principles such as relaxed alertness, orchestrated immersion, and
active processing, BBTA establishes a learning environment that supports
emotional engagement and meaningful learning. These conditions facilitate
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deeper cognitive processing as well as help students internalize complex
physics concepts more effectively. The findings are in accordance with
previous research demonstrating that brain-based instructional strategies
positively influence motivation, conceptual understanding, and academic
performance.

One possible explanation for the effectiveness of BBTA is its emphasis
on aligning instructional strategies with students’ cognitive and emotional
needs. Activities such as the usage of visual aids, concept maps, music,
storytelling, and collaborative learning opportunities help mitigate anxiety
and boost students’ interest in learning. In contrast, conventional teaching
methods often fail to address students’ emotional states and learning
preferences, which may restrict their motivational impact.

Conclusion

Overall, the Brain-Based Teaching Approach can be an effective
instructional strategy for enhancing motivation to learn physics among
female secondary school students. Students who were taught using BBTA
presented higher levels of intrinsic motivation, self-efficacy, and goal
orientation compared to those taught through conventional methods. These
findings emphasize the importance of incorporating neuroscience-informed
teaching practices into physics education. It is recommended that teachers
and educational planners consider the usage of BBTA to enhance students’
motivation and engagement. Future research should explore the long-term
effects of this approach, its applicability across different subjects and grade
levels, as well as its effectiveness among diverse student populations.

Author Contributions: Nasrin Taheri Asdghari (first author), designing the overall
framework, compiling the content and analyzing the material, submitting and
revising the article; Shahram Vahedi, collaborating in designing the overall
framework, selecting the approaches and final review; Davoud Tahmasbzadeh
Sheikhlar, comparing the approaches and drawing conclusions; Kiomars
Taghipour and Hassan Sabouri Moghadam served as the thesis advisors. All
authors reviewed and approved the final version of the article.

Acknowledgments: The authors would like to express their gratitude to all those
who contributed to the completion of this research through criticism and advice.

Conflict of Interest: The authors declare that there are no conflicts of interest in this
article. This article is an extract from a doctoral dissertation, supervised by
Shahram Vahedi Davoud Tahmasbzadeh Sheikhlar and advised by Kiyomars
Taghipour and Hassan Sabouri Moghadam.

Funding: This article was not supported by any funding.




w e o "l \ LA,) N T - 5
J} LA \S DEAR el s 5 ”u

e g . . s (& e I
VErE Olies s b Gl gal _;qu.?__ Al oSS

Vo sesled Y e cosler S92 VERY/OV/TY calie s gyl
Y- o e VEY/ A il o 6

S50k 035l ygome — 3o 509y p (Suw I (SR T
O 3 w3 33 P93 dhwgin g Oljgel ild

Tl b
TEEEP ¢l
T M 051y cwlogh 3503

Hokok ok “ s
25 B DS

skskoskoskok -

fm S25P O~ )
e A

E3o3 4 S5k 5K g s e ol 2N i i adlllas Sl G

Gl oS Sl by e e 05 el ol e gie 093 0593 Ol gel S5 (53 S
Sl slle, Sl 4 5o O il 5 e 500 S5 aue 0 lidcas
035 L 0sa3lom = Ose3lte 2ok ) leslaas Stann nl sl S jene DLl (5 S5L
e adas gt £33 0533 rﬁ;j\p b s Ol pel 2l ol (golal analr . oonl ol aslazal J xS
Jols Fags Sl s Obsal ol o 51 e 2w 53 €ed Oy oty L8 00 &S o3y OLSU
5 oalis ey (S a Cad S0 S w5 e e sl i
Coia Sde ay Sialeslos S 003l i (o158 5l e s Olysel 20 5wl bl glaaslas
OLL 3l 5 s sl 1 (5 5l 8) Sald gadge spme she Jhp) SaS 4 axia

sl 5) OlRl o e oA (bl 5 5 psle el (S B0l (S5 sl ¥
N.taheri.physics.edu@gmail.com (F

Ol e o3 (b0l 5 3 pske sdSCEIS (5 ke 05 S sleal ¥

Ol e g SR (oaliB0lss 5 T sl oIS gk e S LI ok

Ol e dREI3e caliBlay 5 7 psle oISy (7 ke o Sl ik

Ol e s oEase wlidls) 5 5 p ke 0dSCails ( ld Olaasl p ol oy S jLtils wkokk


mailto:N.taheri.physics.edu@gmail.com

(1 oslad V80 Ol 5 by XY Tl il o) 510 O paz dged o&ils a0y, (slas gl YA

sl Ol baanl s eslinal Laesls Julows (gl bl S osd 51 ds SIS 0 050 e dltle
Glacilse slal 53 5 dls J 28 65,5 4 ol (5 20 553k 05l (GhalesT o5 S Ol gal 15
wdgé\ 6_,§Jluw¢~: sdalin (gyl3 jae (55 5 L;J..ablS:_,;'-j‘_%J.a (90> JAJ;J
(eialasl S L B RrpCn Ol sal s (g5l se L350l Jl 6801 b a5
0512 O e p g 5 sialosT Al 51 e Ol el 505 05800 DS ke o33 &S
oisel b S a0l e ol iasn gleasl bl . iolesl adslie 1w ol sel LSl
053 dawgie waie O3 es 53 oSl GRI (gl e ldtlie Olgsa Ll e g phe

5,8 513 Ol 5 Oledae o3lizals 4o

VQ‘JQﬁ U’:'J}"J”J;"\ g)fufuui:)}ai ulfjb.x:.ls

PRV

s (6,53 & i OUT a0 35208 b Ol gal 315 (6,83 0350 3 g8 e
5SS el L e bl glaans 5 0BT osp slenSe 5l 5L )l
i AL S50k 4 Ol s 5 s eSSl sl 3 S sl el o S
b ,e 53 S N JS g5 i Oledme ol lae s Bss 05 5 £ 2l
Ols Sl o &S W 53 ee Jladee Sl il 55 5 Laasiie (ow)d Clas 5 Sle g e
Lgel oo 1y 0T 51 350 oslinul ogo 5 S o e |y olaml 5 olis Clas 5,
(Bruce et al., 2007)

IS O 3 S5k oS ol oI55 £ 50 S s Ol3sal 51 5l S0k S
SlaBdle Golle 3 ale Dlesdpe plo 4 ol Kb fad e 4 Dad (i Lol
Lol &5 ol ol jasein wimes (Abd Karim et al., 2006; Lee et al., 1996) .|
Abd ) L6 Il i el T 5> Sopb b b e Slegsge Sl 4 o3l bl
oS S8 ey OLES sl bl Sldlas Sl fol> Lo (Karim et al., 2006
Sl w635 SLS sl 53 SC3b 6 b se 4 Ol3sal Hls e pe 4 oS Y5
s (Sidin, 2003; Syd Zin, 2003; Lewin & Syd Zin, 1993) <l o3 5 SR u:,jjj
calis 5 80 cals, Coge O (6,850 &S ol oo 4 e ol Canle &S 50

wlsee bl Ws w25l dul b 55 5 (Horton & Vondracek, 2004) 35 5 o coack



Ya eee b‘j_,»i b;.sla‘_;):f:l.l a},ﬁﬂﬁj_,m—}in:}iu)ﬁd'\:,»wj.\s w:..’u;‘ :QIJK»AJJNI

AST 50 bl oalie JUil 55 Olalas SUILS 5 b el Sla by (s ol
by sd ess Siisel s 8l 51U (Ozkan & Tekkaya, 2004) ol [l
Olagl b Pl Jo ey 53 355 Ul 0 O8I a8 4G cpl s 5 Oledns
BLEUSS G a0 51 s Oledre o8 sl ol pglne sl 5 0 SO L il
dacoslasl 038 oS 5 05 Shim dsle (g Sk slatss Llos S 1y 2l 8 st 35 pel
w538 Ol gal Hls 4 nl 51 Olaebl Gl g Emls (S35 S 03 5 u ed ST plol
syd Zin & Lewin, 1993; Ngah Razali et al., ) til G5 53 5550 bl OL1,08
S St oM 3 S il S ol el Sl e b 5k 4 sy ) (1996
S5 55 (Malcolm, 1989; Forgarty, 1992) ., i 4 (Kol 5 faiie «SCoslST 2
Lo O3 gl Sl (3l glis a2 5l 5 g gn sl o l550 sl Ol e ke 5 50
Ciaas (ol sl Sl ool o5 Jals lais (5,5l Ayl b oS alSin o5 g s
ST ecpl b (Hestenes, 1992) &S o odiS oS o ge |y poslle 53 b 55 el
adlas gl Jlsds pads S Olpea | S oS Lbdd s O3 g0l yils
ol 2aE et nl & pses BN pds w2 sl e 5 S (SIS
el 3L el 555 gl S s S0l 4 Ol sl I a5 e sl
S i 31 Dbl 51 68 Sl 00l L2 laasl e iy 3 (slassslins 5T
Caine & Caine, 1991; Jensen, ) .| (‘ﬂ SrEl 3,500, (655 5 Eisel Al
3,5y 4 Same s b5k 31l 5se 55 dder SULESTLulal a5 0l (1996
.35 slel |, (Brain Based Teaching Approach) BBTA sis » it ) sel
Soldsr sbaar bli (6,50l e glacdls plisl y usT L se e (3550
Bl (sl Ol p20ls ity e Gl (e SleMBI e 2515 5 (6o seb 58 codue ]
sl Caine and Caine (2009) iz Giss |y (5,850 calise Sl Ll o g 5050 5
Ols i b S5l (6,80L ol Ol o ol 035155 53 1y smen e (6,500 (k5
s Ol w5 oslan 02 1) S0k posas 53 3 se I I slasdt oS Lles S
Aes Nitns 3550 sl tags 5 ool Slee s LT led s plezal OF 25 slas )08
ool (Soledgn =) il (g3l s ke 8 S R0 p ki gllae 5 S5e S0k S



(1 oslad V80 Ol 5 by XY Tl il o) 510 O paz dged o&ils a0y, (slas gl ¢.

501 il lacs b sl idled (6,855 —Y (6,8l sl g ible slab sl
S S 3 e bty Sl el t b 6 Kasls <Y 6 S8l sl b
S5k

e g e B3l pole 5 d sl
1ol 23 ¢+ « Caine and Caine (2009) L 5 o & Jlas (5,550 Jool 035155

(23) e 550k 1 ool a5l o 155 1, 00 5855 S 5,550 1ol Lol
ler ol el s Sass el e St tpse Jol )l slenl wi
Cmtl LS (5 Slilres oty Jool 13,8 o s S b 5l s (6 st
feiin Jol S 350 SSlae s Olsen 1 S 5 Il e ieis Juolals Oll
i bl 0L aria ol ol sl Sal aay S5 g Jald s oS5
ol 505 als sgmy Al 4 3055 53 g ol o8Ta gl 5 oSTs
Olojan 0,855 K03 3 805 5 iS5l e & oy e (23500 5 (53lae 50
il e S SKnlen s 4 Oy b gl able sdaze slagtenw
Jol (sl )1 S5) s bsb 680k sl glalbls bt 45 50z S 5 ol
St G b ety (500 sl Jool agls Jem s ) w655k e
3 3 pa e GA-ly sk 4 sre o neanles Jeol sl e B LA L s 0 sl e
WUdofia and Owouko 1bok (2025) e I asdS e fmss .l ST 8
Parayangattu and Kishore (2024) ¢Ritonga et al. (2025) «Almarzouki et al. (2025)
Mekarina and Ningsih «Uzezi and Jonah (2017) <EIAdI and Eissa Saad (2019)
Tufekci and  <Saleh (2019, 2012, 2011) «Akyurek and Afacan (2013) ¢2017)
Ozden and Gultekin <Aina and Michael Olu (2018) Duman (2010) <Demirel (2009)
«Kamali (2016) Badiei et al. (2018) <Asayesh (2019) <Ali Bawaneh (2012) ¢2008)
Hasani et al. (Razavi (2020) «Samadi (2012) ¢parvizian (2013) Hosseinzadeh (2016)

Gl S5 osre LBl (6,850 Glabsy elul o 55se] & s e 0liS (2014)



£ eee b‘j_,»i b;.sla‘_;):f:l.l a},ﬁﬂﬁj_,m—}in:}iu)ﬁd'\:,»wj.\s w:..’u;‘ :QIJK»AJJNI

Sy 1 SISl Ol iSOl asehe S5 Oy DLl el 5 ible
33 ote U alie a5 5 Lale Sl pead POl (b
02 SUl sl iy 5558 53 05SU e w43 S0 Slillles 4 x5 L
5> 3l nl psghe 5 bne S OUT ST a8 ol ol plonil e 3e (S50 b alai
33 e S5 i il slaaia 5 5,0k W (s S panl p slae s
S Slaiass 5 Llasls (L, 5 psle 5 Ll Omman wsps 5 ) shade
S oS g daugie shde 53 5 Kb ) 0SS Sl o 5 JEb e g
0 keSS Va4 5555 51 S Ol sl HIs 35l 0153 3 Jea ablie o Soga
S Sla=s s .. 5 Asayesh (2019) (Razavi (2020) akex I ol ol (al?;;\ sl Ol
50l sl 5 e gghe S5 e e 30, S Gy p il sla, S
Sl 55 3l cpl 5l eslizad & Wlodew )y dmt opl 4 ol plml Ssd s 20 ks
L .(Saleh, 2011, 2019; Ali Bawaneh, 2012; Razavi, 2020) ol Jie e Kb
3203 po3 e gis shade iy asly 03 g osata 5wl psle S eal 4 g
USRS N S -+ s iy 5 i e 5 050l &S sl ioeen
oSl il pale 3 S0ss K Olpea she g e 5SSl 3 Ss) BE s
Loamg bl ey plie Coeal 5T a0 O ain 5 oo
ook i dew ol aST 5 sl st ol sl ategw 5535 s Sl
5 Cwdseda Al s Sel Glakise @ SSupl o e JRospsbisel
O & Olisel ot 3ole 5 b3l b cmlie (3558l Sledst &1l s sup s
23S 4 Cobie b onl ply s oo B 4 (55,0 508 3 sl Sl Slides Il
ol (3S0 xl) S5 68k 3 s s 5 Ssd Bisel 03 53 la e
Olssas s Dl 2l o380l e e S5k b s Bl b s
b Sl Sl b ssb a4 e & (G Sl 5 5sel 5 Ll (65,505,
Lo 2bal 5 Sk 5 ansl anl b jobe 5 belye 4 oY slatisel €I L G oS
03 s Iy S s 3 2L 380l 51 Ol sl s g jae Sk J sl



(1 oslad V80 Ol 5 by XY Tl il o) 510 O paz dged o&ils a0y, (slas gl LY

Gl Sl 5 e e il LT Sasls 50 0 SOl Cilsn slal 1 oy smme she S35 sel LT 23
J'Ll.ww).u 6Lhuijjg;odejj§j)}>wjixo);)b ﬂLl;-‘.LA)\qu\)jﬁT&b c}ﬁl

BXD)
2 JS 05 S L osasl s 0531t b 3l s eag lesland Gos opl 3 S0,
S ol Ll s el gl woax s b i, cpl s ol el eslizud O
OV shs aslrann o Kan daoils &S (o s Jame Slaid 5 Ol3sel 2305 (Wl cOladas
S Wsl gl il /e 5 Sldr iass SO da Caley by 3 ol ae e

L 158 ol sel il

SASEs o) g el

v gio 053 0553 oa33l> il s Olisel Bl S bals Jtagn cnl bl anel
Loli s aamels cpl 5ol VE YA Lass Jle s 0leSU gl el
Gy oKy ez D) 258 Lge s S s cul eV b gl sl S el
Copgots Sl Saal 205 00 Lols &S (glages (o 5 iS5 (Ol (O5mS] (g
055 53 A YO Balal psb a4 e 5 o eslital ot 3 ged 5 Bolal b
A S 3 J xS ey S s Kos e Yo 5 bl

Laesls (555155 oo 5 hag3 Ll
S8l gl ol 31 s S eslimal st Sl e 5 hass ol s
Dl e e Giisel sl Sl sel w605 5 S 4 ol 05K
SMQ-II) "Spd (sl sd Jials ipde 4 Comd 03800 aal iy 0501 (5803100
Science Motivation ) b (6,850 4 Cand Ol seiils 05Kl wl i 35 (PHV

Ry asl i 4y Gy me 1l 51 WLl L (Questionnaire (SMQ-IT) physics version



LY eee b‘j_,»i b;.sl;‘_;,_.f;lg a},ﬁﬂﬁj_,m—}h:}iu)ﬁdx,»wj.\s wi.’u;‘ :bl)&hgéﬂl

e Yol dle s o8 losle Yo ad sl SMQ .l ols 4 (SMQ-II) oo o
aox 5 e slaoly 4 5 AE sl=! Glynn and Koballa (2006) lew s O smeisls
L ass Glynnetal. YoV Jle s .ol 4 S 13t 3540 Of lael 5 ois S
035 oslinul 555 Eags SIS 3 Wi aseed opl 5l s 45 Lsls all ) asl i ol
Wl s Dl G o oS ey g b0 b LT LU bl bae S o
il S ool il sl my 5 S Yo Lls SMQAII-PHV (S sba,
PRGN <V IR PR S A N PUTUCN [ P3| ROV P, PR W B CAVEEY
SO (S8 Y G0 i el ST elie oy ik L 48
Ll sgs Cdblye a3 358 e 4t 0130l 205 31 (adnen) 0 6 (Vgane) £ (S
slag S ples S Lol &l 5Ll g ol Slusl s 0L ali iy 4 S Y0 ol
) Cged |y il slal s 6l ael s LLL o 5 Kwarikunda et al. (2020)
GV S5 05500 ¢/ (gl g VA el S5 45 gl W o s sl i lS
AN Gl 3 S VY s o5 S
DLl g ael i sl e 53 e el oy sl G
CVI 53CVR 3,5 J15 3,550 O olyime 5 Guso 2l U035 13 Olaas
FLaS WIS bl Gl s S aralowe VAV 5 Ve LS5 aeb iy ]
GIAV S53 03l AT (golisan g /A0 el a5 gl Wy A ealizad

A3 S dls AV aal i IS (6l 5 A Gl o5 S0H 5 AN a5 S

e o 5h) 3l o
ol e e gl wim S5 S 13 eslinalss e hasn ol 03 oS e Iy
2 e S Jgal” plesl il JS gy Gaiond (ol 53 g ha iy 4 S5l
(Caine & Caine, 1991; Susa, 1998, 1995; Jensen, 1996; Cain et al., 2005) L " ;s
(\) Jols o5 (Susa, 1998, 1995; Smith, 2003) e L ,5le L3sel abm e i



(1 oslad V80 Ol 5 by XY Tl il o) 510 O paz dged o&ils a0y, (slas gl 21

fohis 5 O ey (V) Ol Bl S 0alolis (0) oSk el
gy &S0k Sl S |l sl i e (et (V) Ssel Lisls (g slwansdls
el 3 S 55 el (S

Sedelcamsay glas oS wlul 1 ske ot 6,55k Jswl 5l asli, opl b s
o3 S eslatal 3 O st (A &lzﬁQTga\SL}cbdoLﬁ;l

O ol b Gillas | gome 500 (5,53L ol (glas )8 ) Ui

Modea T (55led g a3 55 lmesly slwl; 53

£ T Jpol ol £ S0kuls @l 5 Sl jat dadle S0

¢ 9 \ Jj..,a‘ L;;Lka aL:§)J§ Lole Jbu&lﬁ) f.pl.J« )\ oalaiul L’ .la.?m 6)[..4[...1)

v YJ \”Ua.a La\fm«bfmd}fou‘pmuw&m&&ujé)b@
J o y)'wa““'\cﬁ}@‘aéjl.ﬁc)w”.j

£ 5\ Jsol s Sl bl 5 e ge isy
) Jsol Gl Cote g 5 Slles sl (sl decida 5 350l slassl

Ol er ol gab B adlse 5luesly sl 5o

5 Bl Sl B s e Ly s 31 S e S

0 | olae
Ao dsel G Couwe o 3ol )5 aedde Sl fioman

A 50 Jyol Gillas s 51 o pghe slaaiis 41,
1 ol Gollas Cslite o8 5 53k sla i s

1 Jol gilae o5 Dby oS

A Jool Gollas WJ}WU;}”@W@@\)!

v ol il g0 Ploo Jo o 53 S Olsioas ploe Slid i 4

V50 dsal Gillas S 0L 5o Clas 50 i
"ol as dld ol " ad e (olwesly gl s

W 58 sl s sbiae Sl 5 b Ol o8 S L o
VY 5V Jsol lae bos il glit b 5y s ol ele el

\Y}\'d).p‘&Ua.a 6;3(.1L_.il.bm6Lhu<.w4wb;\M}uﬁcM\‘jﬂj\éﬁ\ke:mﬂ‘

. legs = ”jLa_?Lgo\ & "jr\.i..MCJ MJU&AQ\‘
WY\ & Jpol gilae ©F T e 6jfspo&j,\5{:

) b4 Jal sl CBL 025 S Sl Ol 0 Sl ey e Dy el 4L
e Sl T Ol S o

4 Jool las Jrate 5 (5558 255750 Ol geas s 3dome s,

VY ol solks DB A 3 e tend 53 g 3date gla ] 451




£0 eee b‘j_,»i b;.sla‘_;):f:l.l a},ﬁﬂﬁj_,m—}in:}iu)ﬁd'\:,»wj.\s J‘:""'J:‘ :bl)&hjéji.ol

5> oY SleMbl s Al el plnl Al e ki sl w b Sl

e ool DS 5 Vs da S ¢ e 3 Sle s slil s 3l g 50 ol
LSl glacsle 5o 5 5588 Sl zobs 5 J51s 0 Sl o5 gadse b ke
bl ol ol Jsles 55 5 "Brain Based Teaching Approach” sle las3lsads
Sl o e il ol Glas,aly F 5 38 15 dapls aalllss s 5
slesls JaSS gl As S g A Oygel 2l 6,85l 5 Liisel 4 OMdsn s
L asl b boans abae A4S (slsme Jow oy 3l et al> o 5l eld (sl mexr
Lo 2Tl e 53t eslite] aten op sl S 5 055> opl Oluaasis 5 O i >lo
Spte Glaoiy oS 5 AS Sllas 2l S5 ashime Jhas Sl oeslid
on 50 3 Soslper SLMbl (rlinal = o 0t 5,80 e Lo (e,
S U PV SNPR | W CTS P CIPE. Sy S PP [PENURPRCI K S
B35l G sl cpl g 03 ppl Olaasis g (35l Ga ol
L3 8 by 0T SVl 5 238 513 sl 5550 win) cnl 3 Olaasits ) 4 A ban s
33 53l el atew Glse alss ol a6l dd Jlesl o OUT glaslgin
sl e Al (CVD) Igme oo, Gald 5 (CVR ) Igme sls) (o o 02
el SV B s alas s By ol 05 b drle 35Y g, b
il gt Olaasiie Sl L8 V0 Sl pdpel atey glse ala) oy s O35l sl
(s by Gl b i war gl ) eld s b sl sl 5 Jle B
(o ) 53 S sz s Mol by WS S el by Mol by B
f sl ol 5lael dul Gl Jpd BB Sle Blus s 8 513l slan 4 a5
L aS dol s a5 /A0 0l duslons CVI 5 +/V ol aueles CVR ool +/AY 3550
3 A3 pll oS eped 4 i mlzel ol J58 3550 03 5 sliasl Sl @ ax g
3 0> Srosaly (mldlls, (oS - ceae Olaase HLl s el Al aty
oo 5 hE ol Jl o B s e pl an e 53 5 S S 3 G5 Oledas
e At da3 s OLES S A sl /AD o cpl Jldie s S anles LIS 3315



(1 oslad V80 Ol 5 by XY Tl il o) 510 O paz dged o&ils a0y, (slas gl £1

Ssiy s Olsal nils sl S35 L OT ilaclizn 5 o5 sl (satm 5ol g o o o
Vo ad Y = Y Sl se] Gt bt pl g 0l e OIS
o NSl 1) 5l oy 3 S e OF yadly 5 oS 5 A |l Ol el s 51 i
Al el Olds gl Ll gesbel 5 ag O Lle

5 (Ol sl glaas pows) stal Lloisa s n aosls oslaer Sis) 53
Ly BBTA 2o, b il os S 55 e L Ol andllas opl eSS (gl a-lias
P 1B 5 5 Do pdpe (Cole i gl B e il 5 e b olae
o> il b Gilhe dagsbse pl 653k sl (RS eSS b s b s
30> Shigel Ll Gla s 2ok olas Sl Aol b b sean i, 50 CTM) J yane
}r.\udlx.éd)l.&al{&@deb\'QMQ)A»Q)KJLA&JS:L{UNLA\J{J.E:)}»
55 e liealo aolul Sl s Sl eslinad U T plgs oloy 5 b Sy
3lwosbel o 0581 (S5 O slaadlze elal ke b LBl (oIS Lo sl
Solow GoSaen s 4 Al adliS |zl d o 4 tags ol S WK e 53) A
JS 03 o Sale 035 6l Sl e s 3 ole s DL 5 il G IS5, Us S
il 5 s A Ll e (g dol Sole, a8 Ssteds sl IS s s
& e 5l S5k b e (3lupalp wuns 53 (GhbesT 05,8 Ol s W) sl
Lany D Q\j)ﬂl}zl: axg Gl el 5 S J.:SL, S8l s cle wds 2B
3,8 S 0T sl e 5 Ak 5 LSl (6,50l 5,8,

S e Sl At Sl a8 658 53 e Olisel R Sk oS
Glisy 85 55 o ialasl dstlie 5l e 5 84S U anal ot WOl 51 .as (o851 BBTA
YL s ool aolias wdr G Oley ppad 3 i 5 355 5801 Cands 5l a s
Ql)'),afui.;\: slaal gl sdalensay glaesls s ,k:.:L? Dsked Lo 6)'}&]&.}‘3
Aol Jos 030 0sa3] iy S 5 bl 658 55 a3 &S cpl Sl dar s el
sl oot plasl 51 ey bl Jsb & ole 53 3pu Al ool Gl
55 edaloasay glaesls 5 a4 S oSSl Oge3l w055 55 o I OLL L3 sladsli



1A eee b‘j_,»i u'm’dxf-"-l a}zﬁlﬁjﬁn—ﬁn:)&})ﬁﬂwjﬁ wi:u)ﬂ :bl)\g.o.h}é}i.\ol

Sl sesls 4y sed 9 sl s 6l s JATJA;« w bmal Coo U Gl 3 amlae axJlas
3550 Yo asas SPSS lsle 5 5 eslinal b sdeliomsas (slaesls i aslizal bl S Lo
23 S 15 ke s s

SR95 el
S5 4 0583 00 53 Waesls o 5 Jolows g4 23

5 o 03 el slaciiie slul 5 IS e o bl &S lagn ol s
el 0l S Y Jsa 3 50ks estli bacd J 28 5 Siolosl s S 53 g3l

Table 2.
Research variables' mean by group and pre-post-test
. experiment control
Variable
Mean (SD) Mean (SD)
re-test 20 84/19
Self-efficacy P
post-test 76/21 2/20
pre-test 8/20 6/20
Autonomy
post-test 48/22 96/20
. pre-test 21 76/20
internal
- post-test 92/23 32/21
Motivation
oal pre-test 64/24 4/24
g post-test 96/24 52/24
Job pre-test 88/18 44/18
post-test 44/19 68/18
pre-test 8/104 64/103
Total
post-test 4/112 24/105
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Table 3.
one-way ANOVA, educational methods effectiveness on motivation towards physics
Source of variance SS df Mean of SS F P
Samples 620.505 1 620.505 933/5 019/0
Error 560.4090 48 220.85
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Table 4.

Comparison of learning motivation in BBTA and CTM groups before and after the
intervention

BBTA CTM
. Pre- ~ Post- . Pre- ~ Post-
intervention intervention intervention  intervention
High-motivation 14 23 14 17
Middle-motivation 10 2 9 8
Low-motivation 1 - 2 -
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Table 5.

One-way analysis of variance, the effects of educational methods on subscales of

motivation towards physics after the intervention
Source SS df MS F p

Self-efficacy 420.30 1 420.30 2275 027.0
Autonomy 500.24 1 500.24 2443 078.0
Internal 500.84 1 500.84 230.10 002.0
Job 920.3 1 920.3 439.0 511.0
Goal 580.10 1 580.10 578.6 014.0
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Table 6.
The average scores of the motivation test for physics based on its dimensions
. . Pre-test Post-test
Dimensions : -
Experiment control experiment control
Self-efficacy 92.18 96.18 160.21 60.19
Autonomy 72.19 12.19 68.21 28.20
Internal 88.19 72.19 32.23 72.20
Job 12.17 44.17 84.18 28.18
Goal 76.23 2.23 84.24 92.23
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