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Abstract

The present study aimed to investigate the
effectiveness of the brain-based education program on
academic enthusiasm, anxiety, and self-efficacy
beliefs. The present study was a semi-experimental
study with a pre-test-post-test design and a control
group. The study population of the present study
included female high school students in Khoy in the
academic year 2024-2025. Using purposive sampling,
two schools and one class from each school were
selected and were randomly assigned one of the
classes as the experimental group (n=20) and the other
class as the control group (n=20). The instruments of
this study included the Megraya Academic Anxiety
Questionnaire  (2020),  Fredericks  Academic
Enthusiasm (2004), and Zazhakova et al.'s Academic
Self-Efficacy Beliefs (2005). The experimental group
participated in a brain-based learning training class for
8 sessions of 60 minutes per week. Multivariate
analysis of covariance was used to analyze the data.
The results showed that after controlling for the pretest
effect, there was a significant difference (p<0.01)
between the posttest means of academic enthusiasm,
academic self-efficacy beliefs, and academic anxiety
between the experimental and control groups. Hence,
it can be stated that the application of brain-based
education can be effective in improving the cognitive
and emotional outcomes of learners.

Keywords:  Brain-based Education, Academic
Enthusiasm, Academic Anxiety, Academic Self-
Efficacy Beliefs, Female Students.

S S

o sy psle 095 Sy owlid Ol 650 el
AT ISANCINC X IV e

(U oiss) 50y ol e

Rl (bl lsy g () pale 0aSidly ()T pole 09, ol
RSUARS B ES Iy

ol 79

oKl el (s, 5 S pole ouSils «mlid (s, 05,5 ol

Rl Ry

LRV

pole o symeiie (isel asliy (il (et 2l el Ban
el 5053 syl 5 hear Slhll (eax Gladl 2y
0305] 20903 T et ok b salojlaasd ol gl og: (Sloass
22 Gligeltils Jols polo raghy slel analz 35 J 23S 05,5 5
asol> ol 51og VFY-NVEF  Liass Jlo j0 595 4-d alawgin 0,90
GrSagad gy & T S dasyie o il g aw e 90 olass gl
09,5 Olsie 4 Lo WM 51 (G ool Bolas & g0 4 g bl siedan
wd)S laips (N=Y+) J5uS 05,3 Slsie & 500 (OIS M=Y+) tales]
AAS) Lo Ollasl aelicesyy Jolis ipgh ol sloylpl o
Claygl (Y ¥Si08 AES) leaws gladl (YYe L)Se
09,5 g (Vo +0 oy )Ken g 19sST5l5 ASEQ)  liass 6MT)lSo9>
e STk (hisel IS 50 slaiBe £e (Side anda A tales]
wiz l)lgsS Julot by, Sl ooy Julod cqar wais S 2808 ske
Ok G e0se3l b U5 Lol las gls b oolinl oo
ohhol 5 deass sasl 355 slo sl oo Glasl Gge3lm
Sy (P11 ol Sglis S8 5 Gralejl 05,8 99 50 (s
g3 ho igel o)l 45 Sl ol (lgie Loaidly bl 0l
9% &8ly Fge 5158 able § (SLD laslaigp dgag 53 Wl o

o Shbsl i heani GLiilgsme jio iigel (selS sloojly
oL ) d/jj.a/—ufu'bz Loz J.M/;,Lr.)y slo,sl

VPeb oloys ol Gialyg

VFoF oo iy

VFef )3T el o sadgy o £ g5



mailto:Vahedi117@yahoo.com

Yy

520 ligal gils (Jeans gaal 5355 slaygl g (Juasss Ollasl ( loass Gladl » 0,20 pole o) j97atie Ghjgal asliy (i ]
The effectiveness of brain-based education program in experimental science lessons on academic enthusiasm, academic ...

GRS USs jo Jrazs &5 wiz ya el ligel mils 650k cutS Gl ez p0 I (9 5 hisel Codlsl et
D s L e 5 s ol s o 5 e il ol sl il L e o 6 g i seloznl 5 5L O
7 oo 555 983 e S L gy pr (V2T e 5 TL) Wi o 5550 Wil b OlS18 (50 &5 ol loslas) alox ]
Ol CoB il g ol oo Seo b 5aal s (oy0 nl ST b iz e il Jled @ Gugpe el 5l (S
olagd i else @ Glgise ) e ol 50 G818 s 0 Shoe (J il b (V- VY Tig0) 085 S 1) Galiowi g 5 920
PlosS ¥ YE & Jl) conliols 5,50k 5 Lbieel sloisbs, 5 ol ol ¢ ite dible (YY) FoLiKan 5 Wl 08 ls) 055
Llozd 5 polae (talesl oo S5 ool 5 (Vb gl &1 0285 pole Slegdge (ST 5l 6yl S 510l s (V419
S 65 95 e e Sligel Sl 4 i leams slaglmes 5 Dlall 5l 2V s 4y 5 00g0i Stie T, ol (28,50 a5 0l 5L
Seabye 5 Al (55050k (5l lacasdse il lpme b 2i5)bs) pliie oS ol Glmp (g (Shoard Skl (YY
e 3T VY Plajg) ol gy 5 g oo IS8 (5,85 Slalals 3y 1,55 L pla5 Ygoma g 098 oloml 51,3 50 o
3o JS 5 (3L 5 omr ible Cundy Sl s 4 eazs Ollsl 45 wlos S o )Lal (Y+Y0) oliSen 575w o)
o0 S bey Ol ST heams Sllll e 51 (S a8 cesl axls ol (VYD) eibos cplom nl 50 5 9,135 oo 31 39013l
el sl

o5t ke Sl (99 Gl Wsdi o0 929y O b S ohgar (228 psle 650l ) (1S1% 45 (5,500 (g )lgds o bl
0391 (sham i) (idupglas 5 0anS gl Jole S (eand Cute e (Y YO0 5 ' 6l) ol LesT 3 (eans 3l
gl s aS Wils o 5,50k (slaansT b 48w Jole o1 T (Y YY) ol 9 (Vo VA o), ¢ T gl Lud Vo Y- MY > 9 )
(V1) Glen 5 Py il cpl 50 09 g0 yomie T8 50 satns (3 5 Csllan Clulun! (oo (6 15 Sz o5 250k 18,
3 (3l 5 slo o) 9,0 Jole g0 ).oLuo Qljgﬁ]&lo 30 sheas Cudie Olibma a5 wilaiils Lo (YA) W«s""?’”“ 5 ol g
Slgis, 5l psle esdse @ lisel s (SBleior oS wmd oo (L laaghy 5 ol (DS (3590l 5 iy (slR053) (g
psle Gl slaby) 5 035 LIS 5 (S50l (ol g, (lizmen jsomanles 0S5, 039 el 45 2 058 o0 (3L el ST (55501
25039 oS8 B i Bpo loa S, a5 (V- TY b le) i)fs 58 a5 ledlbl o (3l 9,525, 2 Jyane sk 5
N Mo 5 I i 015518 5l (65235 aBle r @ ;36 se

Oiselimils el 5095 (slo gl 4y azr s pas cesl azlse (T L oo 53 (55900 slanis) a5 (5,50 odes (5523 (5]
oS ol ol ool U (e gl S0s5 (YoV ) T g 5 by S5 0 (VoY) (Ko 5 M5:215) el (6:55L o)y
DS o ol dieilys Jams Glaal 4 LS j0 1) Bogs jael ils

1 academic enthusiasm
2 Nita

3 Perry

4 Van den Brande

5 Whalley

6 Gomma

7 Bernal

8 Verma

9 Su

10 Sahin

11 Qi

12 Lee and Chei

13 Lidiastuti

14 Bada

15 Roth

16 Balushi & Balushi
17 Arifah

18 Allen & Sims

19 Kajiura

20 Ryan & Deci



Y
V600 3ls = A Ll ool F oyled 10 b mlid Olyy s,
Rooyesh-e-Ravanshenasi Journal(RRJ),15(3), 2026

Sgame s pole 6 S0l Wiy, 55 ligel s Jleb o8 L ¢ i Sy 5 el slapllai o o5yl ( SIST iz o) le
Slid o)l [ Sai; slaay 2 b pole ;0 0ad i gal Wlegoge (o LI slnl 1o 1) (yl55el 2ils sl sad (6,5l slo g, g 00g:
oyl 65 IS o ghta 3l aSl 0n0,5 oxie pole 4 pligal tils aBle pae 4 oBE gy, cnl I WS SaS Ll
ol Cw g ke laastie (usl das 58,0 wlal cpl o (VN (5 5 ' Slo) 05 138 caslo p LT (e (soal ) Sag5
AT VE GlSen 5 T gmig) 3,18 31 305 50 Ll 0 ,Shoe Wil oo (s libmas Gl 51 oo (651,95 2 Wlodaw ; 4t
@lyo (VoY )loogz) Conl odd jdta 0o o sine 6550k 4 slog 455 ()] ;0 45 j97e Jre (§,50L «g) wod
@by (995 )0 olajlae ole) () slie 1 5 spslann | e (6550l (KisSz 0)l)s (228 lwosls jome jhe S0k 2,50,
Olrye (AT (9l sloanbge 1o a8 Cesl ol (28 9,505, nl 5o (V- VO T (Lailgoly 5 Blsaly) WS o adye 1y (SBi00l 5 oy
s 85 (g G285 (Ll e )loo o BLEIST) (5590l (6loo,Sig, o Sloslinal ;o el a5 058 o crgn o (lifslsnied i 5|
Feo el 5 ool sladame 3 (13 5l lalee a5 alSin b 5 wigd Sreae 5o lisel s Db (xSl
mas SYgs ol 18 laiae 3805, (nl 53 e 3,5 aaalys Sl 8 lge cnl J5S sl ] ale)Sal; il (28T (g0l sl
Sl Caz o8 el )8l @iy s b Sl e S Car el SBel slaaile, Sl 5 Aisel el s i
Slacl pole Sl wgdla Y+ + 4 (), Kad 97 S Ve VA ()] 5a ¢ 8 LoliSKislSs 1) 098 oo il oyladae 4 (ojgel i il
ey oSl o 53,5 (sleislis 5 sl 5355 ST ol 5 Lo Sllmd (630 5lo)lS 5 5o 5,50 10 b WS o S s po 4
LTTY ol 5 ¥ YE S 5 "2¥gl) aiiS wals LodIS abole bagoms dagl s ogag (sl |y aslbogeds 5 ol S

130 5,08 5Ls Wrossay 4y oaoline 4y laodsdy S50 Cg jro sl B ol 40 g 09 BLEST Lull p pole w0 (5 uSob a5 Ll
589 ol valss Gl 1) Goys cnl 0 650l sloossl dgms die) y37e e 650k Jgal L psle (bigel anl b sllal
Jesd 3l Oligelinils (3 5 ible gla Shig 2 jo b JS5ke (90T wmo o oLt bty gl il ol yo (V- TY (o Sen
Coyiag o (V0 (o )en 5 Jila) gorady)logs laygl oV o VY dlojs oV VY (ol Son 5 Slyghowgn) (Loams Sl
oyl bl ka3 )90 53 omlidioly; 5 olacl pole (slaatily jyim g2y ol b o )lo Cote Sl (VA (ol Sam 5 " 3 ) (Sl
S oo Al 1) sus lagiagh (s 5 able slaalapysy p0 Ol G ey 5 Sl 00,5l Cess a4y jsel sl 3 1, 095
5 2lazsls 0SB (V18 o Sam 5 7 Jowll) x5l glaolscygy 2 gsmeepie 5ol asly 5 s o alowl Slalllae Al ogdlay
ly o3 S olml sl ;0 W g 0)l0 0929 (hmghy D 0552 (nl 10 g 0ud @ly dzg5 3,90 1aS (655 0b (ible sladla>
JEl 5 moplae modd 5 Goond 2,0 O sB9e] Slashs) iloait 5 pole Ghisel (oo sloadlin 10 9,505, (al 625,54
Gl 2 90785 psle oy sgmeiie Ghigel sl (i il sl (gl (al B el s 4y psY (Sim b 5 sele slac e
09 pale oyd 50 dlamgio pg0 0550 Sl asly 5o sl Sl (leass gaal 5053 sla sl 5 (lears Skl Joazs

ov9)
P30 059 Jsl by el il Jolis (g lel amala 09y J ;S 09,5 5 y903] Gt _i3903] G 2ol b (oiulojlanss jol> ey

Jed jea> glp ple u’foL{l Gl g asgl on VF YT Y ey Jlo o (N=YV-+) o5 s ool (e b)) ahwgie
3twoolel 323 9 Glisal il sl (28 psle (oy0 o sre b IS5l Sad Ak (jgel Al szl g (Bl el A JBlas 5o

1 Sani

2 Willson

3 Chowdhury

4 Padhan, & Yaduvanshi
5 Kartikaningtyas

5 Caine

6 Ullah

7 Okray

9 Susilowati & Urwatul Wutsga
10 Jazuli

11 Erol

12Eladel



Y

520 ligal gils (Jeans gaal 5355 slaygl g (Juasss Ollasl ( loass Gladl » 0,20 pole o) j97atie Ghjgal asliy (i ]
The effectiveness of brain-based education program in experimental science lessons on academic enthusiasm, academic ...

29¥0 50 4y slil 28,8 plonil atedan &y 4y (5 S digai e b S5l (6,050l slaadlie (bl 2 Salojl 09,5 (DS Laoms
Sl diged Glye 4 15 T zg > g 9555 GDle 5 wiedan (S iged (s, 8,5 S0 5 (YY) JB 5 Ss 5 (VYY)
o0 bl (S S e jie 2 Sl s ol DLl ds jae 90 (595 Gl e a3 dlangie G jlae (1l Gl po e
JrS 5 G Vo) Gialesleg)5 (ligel giils ol b S 513 5o J 7S 095 plgieas 6,500 5 Galojl 05,5 Slsiear il 51 (S g ol
SBMe VA B V8 s azals () s s () lalST culis, () ecyogs 10 () 51 dings & lae 595 (locSSlo g a5 ¥
ol el jo ing alie bjsel (sloeygs 1o Glajed S8 (0) (shisel Sludz jo dudz g0 5l iy St (WD) 5l Ol 55
9 & b Sale) (Bl alilae g el Jol 5 1], Jol clalST ol Jol Jd 51 gy DT Ul 4l iy
OB S eS b 4y ol &l Ll 4y 59530 gt a1 (BT Sledbl 5 59y aildbogle oS jLie &y90 4y axlllas 550 ol 3l &5 )0 oS
pyd b wales oolaiul Wesls 51 Jol> gl s g o waless 00, Liogh 5l gond o o Ll 51 (ol a5 als ooy Ll
S AS @ bgyye asli pol> amghy ooleiing (sln izres b oSS 0l (Amghy o o3l pl ES 08 S i aslizals,
Fombejl g JrsS 09,8 QS <800 cawl o jolo 5 olRails (pwlidily, g (i pole ouSitils 51 DU (Lo ieS (55m0
Sl sk sl 5 (V-1 4) oo 5 'LSe (oot sl (oo (V- ) ol)Kop 5 550,058 (oo Glinil (ol b
5ok gl A GialesT 095 (sl s i8S 15 2l 50 (Vo2 0) (s 5 TlgsST3l5 Lasss sl 5055
g 3503 (G s (278 pole oy0 )3 1y 093w po (IS (gole Jlgy S5 05,5 5 00,5 15 00 el plhae Lagi jgmeiie
SPSS, I3l 5 31 eslitinl b g3 5l Lol sloosls (cy0)] pmr) i 5 a3l duly (6o o Isazms (bjgul ks Ll |
58,5 )18 el 5 4328 990 0 eitesiz il lgsS Sl (g bl Jelows 29 9 ¥+ a5
i !

dw a5 ol 45 OV (ks g oad aiBle (Yoo F) o Kan 5 350,058 Lawgs elde ol T (AES) wazi ol wlio
§ a8 el iy b Sy e gyl laaysSyl plaS m gy S e (505 o3l |y o it il g dble g 5, dilse
ol oS 45 wilos S mseice bole Lo g, 51 oaliul Ly (T+ - ) o San 5 550,05 095 o ol |, (V=dioponls =35 ,0)
9 350,08 codlay ilod S 0l 1) Gulidie cnl ojlu (g, 1 g e IV (YL Jlale b )l Bleiy i aw (59) 2 olidie
OIS M s S ST sy 4 |y @bl cayd 5t PV a9 )Shos L LSen i) 4 1) oo gl sy (V-0 D) oS
wible o6, uliio 035 dw (sl #Ls,S STy 3l oalial L 1y Luliie el bl oy (V1 F) oSan 5 sl in S
ooliil b Ll s ol g o lodysl caws ay AR ) o1 lgize gy g IVE 5 < IVA o IVS L ply oo 4 5lid
A dle AN Flig S ST

Sl g latsl Gulde 51 (YY) o)Kan 5 2L1Ke bags Loz lladl wlide ((AAS) T huand O ad! pbiio
635003 by SLhdh) O b (o5 Shladh V jlen ST gl az 0 0 ulide o a5 Cunl 4155 3 (5l g 0 (WLl 5590 (220,
OhlSes 5 LLSe sl VL Slladh) ¥0 0 p0 i 5 (b SLd) 36338 10 sl (wlide (nl 53 0508 JBloao (rizred 090 o0
gy 3l oolainl b Ll wiles S (3155 - IVF bl 2lis)S Wl o po by, jleslinnl LTy ubide (bl g3y G )0 (V2 V)
g aiws <[V (YL dale Jb sl Glesy piie SO (59, p el (pl A4 slaaysS AT Wiles ST et SlasST Lele Jolo
Gy AV B VY s lin,S Gl ol (VF+ ) K 5 Jo s b 50 2l 00551 s < IAS |y uliio ol o3l il
@bl e 22 Gragh 55 Sl onds SIS D ebiie (03l (s cogdlas el aslitis y al U5 BB (bl 51 (S o5 el
A dplone IV 3lig S T 5l ealizal |

1 Megreya

2 Zajacova

3 Academic Enthusisam Scale
4 Academic Anxiety Scale

5 Megreya



ye
V600 3ls = A Ll ool F oyled 10 b mlid Olyy s,
Rooyesh-e-Ravanshenasi Journal(RRJ),15(3), 2026

Oen 5 555151 awg  Jeass sl 5095 sl sl sliin y ((ASEQ) Juaxs ool )59 sl y9ly doliviws
ks &S glaz o Ve oliie S bl a5 Cenl (A yie) eans Lame ) bgyye GidSS YV (5l g oot aslu (Y4 +0)
g5 cogdlas ansl 00 I35 < AD 0ils awsi 15 ol cably oy 055 o (6580 yoi () +) " cytadne SLlS™ b (1) € ytalasl
0D Tl 50 5 55z heas ool 5055 lie b (Son g, 0 |y aslitiny ool gliSem s, (Ve - 0) of,Sen 5
ol les,S 5,158 1A 1y il ol bl ey slanlian 45 (- V) San 5 (6,5 «pmizmat 130 g Cansd &3 +/VY 5 cas
los o] ey (1F) (loass oyl 0508 5 (loas el ) 8355 slaysly U5 008 G Jlo(sime 5 (shie (Sion Sy
WL ambre /0 Elig)S W jloslial b (bl s pol faghy 5o - oal G151y 2ls) sbsS &S
(solmaS SlaolS s bl 2 330 (e (6553 (objgal s lgine (BBLTP) 3t0 1 hid (55050 (o3 90T i
aielo SO hjgel dnd A J0 g o ags (Vo)) logs 9 (Vo)) Vol ad g (595 oY+ o V)7 iy 5 (Vo 19)° Sllasa (Y- - 9)
GENY ool o ojonl di ol gl o s oolittl s 09, s, 5l eaibipe] dinms (glyioms 4ugs (gl s 00,8 |zl al> 1o o,
5 e lataly ot Jleb (35105 5 oz S)9abst odny] (5 lebgn ol o alSans glaadlge 5 (V2 9) ol San 578
lily jo 03,38 12 Al jo &y e (e (S 5S0k Al B (So3d) pole w0y S b Shjgel adr Ve (b 288
Slodes axlas ulal gl dl> e ;5 285 plonil al>yo an )0 (s (Bg) S 4 Wanosls (g plaen (oBjgel dtan (b
D5 Disel (55 Sy gt wieil 4zl 8 i 1 (jeal sla gy ple Bkl esle (sel 5 S5 slacel iy
(psd Al oy 0k &85 G (T (o8 Sliles 5 psle (3jsel (slime Gorlal gz he (e 5 1T0k sl el 5 0k plulis
55 Oliee 9 wo)T gan Al jae p (e 6S0k sle ST g b ) el sl gy and g g L g adl o
22 slad pal; 5 SSS Ioazms (pom dl> o )3 .85 18 (oLl 9590 B3 (nl 5l (BleS Sl D90 4 Glaadie (Siales
pole (tisel Slaal L lgme gl 5 liime 03,5 )l odolie bl & (55 (o0 aloz 5l a8 Wia )5 has 55 (B g o5 03538
4 ool Sl 09,5 )3 5 WD S phe p e STk (SApel At Olaie Cou ol sl pal; 5 e SESS Lules oges o)Ll
S odlial b s cnl (@lgizes (2lg) (omyn 005 o9l @ox (c2agR Dled B (3ge5] Sz Y (sl eold 9wl 03,85 2 al> e
Si3ed ooyd Oty 9 s olidilyy Glaasiio 0l 350 Sre (e Ghigel sln oud A Sl o5 ols (i adg¥
sshate a4 (W= JAY) ol Jlo 55 5 clio eloizl = (Slg; (25, 5l osd angs diinw ol Lt 35 SIS (9031 b5 (paizman o]
e 45 2l 5ol eolial "CV) lize sy (o) 5l esbisnl s (il (25 o)y plaasiio (S gldd s
O shoe slaSal; g jie (e (6 F0b Glud> 4odE ) Jga 285 )18 a0l 0)50 alsie gy el ey (+/A0) CVI

Sl 00,5 puSaio |y (pu 5 a4
(YooF) solgmgs By (o T (ot (S, K81, 5 500 3 (Shio (§ 50k Slandr b ) Joguir
Glaal >
izel 0390 50 &S e ooyl B (s 5 (305l G szl pbgk Ego5e L ol o5l bl jsel Ll (5,5 Jo
3 sostie slaacs @l g adblojlo slagie B 53 cnslie Galeiin (ooyd 51 (IS pgad slnl Gosb 5l plsen (55lejgabosé P99
N L e e
o= 0 N plsisar Slogs 4l dle J> oo by, pBapls )« Jited 5l oolinl b oads colan (6 X045 s, s [ ad

519555l Sl ¢ i Sl o3 ol e 4y hted ool b 513 4 55,8 oS sl bl s wllan jgre s Silos
S5 &1l 5 513

1 Academic Self Efficacy Questionaire
2 Zajacova

3Jinks & Morgan

4 Brain based traing package

5 Handayani

6 Griffee

7 Ghosh

8 Caine

9 Content validity index



¥

53 oligal ils (e (gael, 5055 slaysb g (huass Ol sl ooz BLasl 0,28 pole w0 j9merhe (bigel asliy (ot il
The effectiveness of brain-based education program in experimental science lessons on academic enthusiasm, academic ...

Gilieo oloSams b Lbjee] sorkss (sl o 5 (yio «crirani] 295 31 (63T oolial w25 Jeb L5319 5 sy 605,54 ool
Sl il 5 Jabe 55598 9,555k Dlgrer ()3 3930 H950 ¢ 2555 (L) 12 ln gaite Dl oS W) S0

S5 @)l g oo ,g3 5L b ,0 g (jgal by 5o daxie slaclbes]

(g (5 S Sloredgi L ol e Al jesal> o & jg0a; diged Jilas o haled g (55lotrd Boyb Sl oase,l (5 Liisn (5 yne )

5 shisel Bl 2l 5 5518, 5 (I Dy 4 (5598 9,555k )l - sl ] glalas g (wge (RS - e g (o]

GIS5 4] g 5,555l 8l ke 53 5 Sblrs olayl (g atacun

5 b )0 2855 Gayb 5l el anTd o Jad 65,0 Sz OlST sl il 5 (29,5 5 JUb oS jLhe g, (B yme oty

Bl ALl 5 oo 935k b o cmlio oamtar g basleiiay 9 DLk ol
G5 &) 5 oo g5 5k a0 oS 5 e 3 5 Slores olamyl (g atecan § 0] (slacs3l ol 3 ety sl T
ols LgLQAJLM_A d= st 4 ewls 10 () () 65,0 5 06 S0k Conti Cua etlie aSil [ S8 S gan] agd s, edgd P

09.4)1 B le)" 9 g_)lml} 6..»’.5 é.o.> ‘G.,J)J

o assly

JysS 05,5 s Sl g /0 Lae Blmsl LVEIT ialesl 09,5 s nKile idg yi3o Lidgh 4o HFOLS IS b den
Omizral SIS (6990 1o ddilu 5 W0 (po0 wb)dlangie pgd 0,90 Jol Al o HEALSES b den g /T Jlae Bl il L VPIFO

] 00 )SQ wbs).a 6Lb).,..y.~a L b}x).c ‘50.\.,.99.: Lngua}LM: Y J5J> BL

0903 o 9 09031 Gl J> 10 38 (B9 S i (o gl Wlasein Y Jous

S99 Lo o9e3lom o903 Gy a> 5o e
Sold e oykel sD Sk sD Sk 09,5
+/¥4 <Y VeIvY FAINY YnY F1/AY oialesl s glsl
10 <130 VIO FYIVY vI-q £4I7) Jrs
- 10¥ “IAD VWYE YYIVY ANE fa/a8 RS PRt S
s <148 VIAA YN YI¥ foNnyY Jrs
s -Iv4 e \EIOY FNY Y. /Ff obeyl e Ol sl
<IFA -1a¥ £I0¥ Ya/-y FIFE YAIAY Jys

ad>yo 9 52 50 7S 5 Glalejl 09,8 (sly Ghmghy (sl yeiie jlome Bliomil 5 (il 2500 alido ¥ Jgaz ;0 45 j5bilen
30 Shigm gyl el polde a5 Slol 5ol oolaiwl Sdygmg,mls yaesl 5l ools au365 0gs Sy (o) (sl ol 00l &3l
5an Loghe gy Sl il Sy Slyad s o5 S8 am lgie 1 (D> +140) 055 osine Jole 3 S e
5 ooliial o g e cnl cns al <+ i o yeiie 12 53 (05l (903 S Al 4 4z b ad ool gl oga3T 31 bl
g 5251 (Sl D) ilelosS= il s slogm ple (Ko (28 Grid slrosls (izman 0,85 0, |y uilylsS Sl (53]
s ooliul (L5g0 (y3051 5l lallas il lgsS s ile (sl 9031 (sl (P> 1+ 0) Gl oads Cole 55 (28 0l el s 200
a9 yho iz d el b piio gl Cug S b she )10 5l (S g 035 jlo dme o piie 0 G5 jedme (1)) ol (LA il
5 (FEANY 5 P=o/YA) sl 5555 slaygl (FZVAD 5 P=+/¥8) oo Gl oy olio ol § 4 plonl (ysmm,Sy s
5l bosls oo gz dndsg ho dan (5,],3, 4 s b iees [+ 0 51 5YL Ko 45 05 (FZV/SF 5 P+ /Y1) Lo ol la
AV Jgo2) o oslaial o piiteniz (il lgsS Jelos



Yv
V600 3ls = A Ll ool F oyled 10 b mlid Olyy s,
Rooyesh-e-Ravanshenasi Journal(RRJ),15(3), 2026

o puiodiz (il HlaeS Julowi (ya03l s ¥ Jgux

&bl ol Eta P a0 o3l a9 F ol o903
s gol3T I
Voo <100 /e Ty Y TAIA -3 o Sl
Voo <100 /e Ty Y TAIA RN by sl
Voo - 100 ol TY Y YAIA \RNA Silia il
Ve <100 ofee Ty Y YAIA A Sy A,y S5

I Se Bl 6l 09,5 95 Gseslim —oseiloim W pes Dol coygeilien S 5SSl e wasoe plis ¥ Jgua bl
sl gy ol ands b g, el 51 (P14 0) o e o ol lasl 5 skol 5355 sl by o dloas 3Ll (sl ke
w‘ AW =U|)| \d Js«.\} )b C.ll.u aS o l&l.’?u‘ O)—M u\...‘> wb)lﬁf J...L?.) susLKU alass o LS‘)" 09'“(5"

0 puitiouir (il JlgeS Julow' (yg03l gl .F Jgax

P jlaie Flaie 1 ojlail Slygdome ke soliTas o Olygdme Egaze Ol s ao JUELo

#<+[++\  OYIVY <™ AAPIFY \ AP/ RIS

#<o/e ) ATV -/f4 VOYO/TY \ YOVO/FA 09,5 sheazs 3l
- - - YAIYA Yo FOONA Uas
- - - - f- YYVv/ev J

*<ofoo)  FY/EY AN ARIARVARN \ Y- 09YA RIS

*¥<ofoeN YEIS +/fa Va- YN \ REA 4 09,5 el 5 355 4l
- - - Y¥IAD Yo AFAIAY Uas
- - - - f- YAYY/AN J

*¥<efoey o YA/BY <Yy IERNAA \ IERVAA RIS

ofo o) YOI <IYA OYVIYY \ OYVIYY 09,5 ass ol sl
- - - ARYANY Yo yiv/aa Uas
- - - - f- YAYO/AY Js

565l Sl 5 (F=AFIY - P<e/e o)) leass GLad] e sl odel Cavods gl 95 oo sanlice ¥ Jgaz ;0 a5 j5bjlen

oo Gl olien 5o oad sl glis %0 e a0 o pligal il oo GLES! 1 jsmeio 550k Bisel olins
FR 50 ol aS ams e L Sl elail lade el eogs Fae Al 51 8L aejl i 4 Cad (ygejl e Al e 30 lgel ils
Ooyeel lolae 36 51 Sl g (F2VBIEe P<e/o o)) oo sowl 5053 slaygl piie sl odel Cavods ol .l ao o
el 5055 (slaygly )l5ae 50 oad sloml gl K00 &l 4 el ligal s (e a5 055 slaygl 2 jemetie s xS0l
opl a8 ams o las Sl ojlasl Jlade .ol 009 3hmee Ao 5l 5L ae3l i Cad (g3l al e 50 ligel tils  Loass
5ol hi9el Jloliae w56 5l Sl g (F=YO/0R P<+/++ V) oass Olylad! piiie gl ool Cavsts zuls sl suo o +/F4 506
a> e 0 Qljyylu;:,.ilo ez sl i ;0 0ald sloyl el Ko @ )le 4l Ql}yTL;;Jlo s Clhsl 5 eomeae

ol oy YA 56l aS aas o lid il ojlail lade .ol 00y Bame alslowe 31 L0 Qyﬂ&ﬂ 4 Cowd 09.0)']&.._!.



YA

520 ligal gils (Jeans gaal 5355 slaygl g (Juasss Ollasl ( loass Gladl » 0,20 pole o) j97atie Ghjgal asliy (i ]
The effectiveness of brain-based education program in experimental science lessons on academic enthusiasm, academic ...

S5 Az g Sy

Slossl 5 heams Sladl (loaz GLail 5 5 psle (oyd semesie (Bisel asliyy (25l el S b pol> hagl
5 ol il 1818 (eam GLES! 5 5 (e S0k Gajael U2 4 ol (i @l plmil leass gl 5055
Ohlen g adle 5 (Vo TV) olSem 5 i V- VA) (gl 5 (sl gy b b azdly cnl o sl (oo Ll Gl e
SIS neal (loten iluygabsd (B dlalsa jemeiie (6 Tk )3 dgei li GleFoe 4Bl (nl e Sl S92 g (V2TT)
Slodde paalie Sl 5 abllosle lagie LB 53 (pslie (leiion Lol JWis g wilioo 99290 25153 (a3 ol yo (w0
ot B 09 g0 a0y s S| sogeho sloati doanld cnl gud Jed b 00,8 oo Jud Wil (s slaa] b o y2 56T 5o
Teve o9 Al Wl s sl (05 slagis 5 (ot Sl pod olpem ap Slosgd al 9 L LT (3,550, (sl Y
(st (shazs GLidl 4 bx 05 Gloj Jsb y0 g, cnl pglad 9 90,5 (o0 (oy0 Allas 4 Cute et (6T JSS Caely alinns S
Jolse Bi> 5 anligs (5 Fol e oloml 4 50k 5 3ae 2 Slg) Jlid ke 3l BSTL (050 (s cnl 5o cosdlar 255 00
5 S 5l el b oo (et oS 53 b (Sl g b Gal3l 5550l Wi, B 5559008 psbes iy, Ld 20 glag sy
w2y FEldcuas Dlai b (Gheel slaanlyp Gl (V+19) GhlSen 5 (Sorul bad J5 b Billas ol sl 99290 (5 lg0el
E55 (b 3l 00 8 ee BlS1B e esls Gyl (b RalS 5 WIS s gl 5 5l S e b s s e
il o 5 0035 ($ Sk Slaal Jyam 5 o513 ez gleanl (KKl corge 5)leid 5 s sl S e
Sasabst 5 00055 F093l 65Tk sly OS1R I ol a4 g 995 o0 IS1E 0 sated g ela! (555 USS Sl
cogdhey 09 50 (e Bl (7)o (65T USS zrge (Jlad o5 JLis ol pom 4y (Se)l Candg o jgel Slegoge L 518
@lst 9 @l Slo e S g Sl JU (53l adlge elul p e (e 650k o a8 Ceulantls (L (Y- YY) L
gl yo 1y ails amo o ojll ()1 1u518 4 yal )l g 05 o 00ls el 51,8 (6 .50l gaite slacSw b pool 0l )8 1,518
O @ el 655 IS sl e 9 358 Bhore o gie 6550k B aLS S 0aiiS 0 5 5 5 Gl slael 5l g alise
ol Sgz gy

Gy g Seol il ST eans sl 5055 sl sk sgue 53 e (e 55Tk el ol ol (raghy ,Ses 4l
(T LKen g Sl 5 (T-T1) o) 5 gl ¥+ YY) Ioly (gl asdly b assly oyl s T o ool 5055 (sl sy il
iz slahg, 5l oo b o118 gmmaiie (ohigel Sla S 0 a5 coal anils (Lo (Vo VY) ol 4Bl ol (e )0 02 e
Ete Glye 1) il 28 a6 xS0k bz 5o Ll Jlad a8 Lie g wighige 250 xS0k an T o e jebay (Bjgel
G5t 5 et 4 5SS laaled)l 5 (Dol 5 Sute glao sl Sl ookl b liye «(Bib 5108 (oo Lige sl 509> sla sl
BB el oS Gl plla o cose baysl cyb cnl 5l s 00,5 Jled (55158 0 (susiiogs a1 b w500 @yolee ol ST
G50k olge pra b 55k (6 80l anl )3 5o a5 wilazils Lo (Yo YY) o) an g 1,505 cogdlay .oy | o 952945 (6,500 sla il 5 ol
ol 5l g axils o8 lawe 67050k il B 50 aiS oo SeS ol 18 4 (aBly (S5 b L e lpiome g atdls LLS,I 1518 (8ly (S5 L
Sl 556550 il 5 Wgdom 1550 (T3 (28l oo b 0S8 e s35500 g 0l 5 wcnlnlis silior SR Wil S0k 05800 (3 o
556531 Sl 53 5 S0 45 oo 50 a5 Ll 100,85 oo 55050k ey a3l g (S0l (sl e (050N (gl gl Sy g a8
21850 G818 Jld 28 jlie corge oyl (nl S 25 1 000 5 o o yly ol (S5SUl el e b 5l (6505 0k sl al) g ol
Cue 035 5 03503 Sl (5518 sln ) (alacuaidse 5 03,5 S8 50 (heas gl 5355 slo sk (55T USS 5 (ool s xSk
OS85l azpe a5 canlols (Las (VIV) gl 5 (5339l gy bl (nl 5o 95188 oo 13U oe e pilie 2 093 g8 & 55
s S5 505 il sl S095 slaysls 5 loan o, Shas 355 Sled jhe (e 50k Bk

Szge 5 ool i3l OS1E e Gkl (2alS ) e (See 550k el ol Gl ey K00 aidly (g
8yl s 0 051 e (Y-T1) Lojg g (VoY) gy 5 Slgplomsms sloaisly b axdly ol i LT oo o lasl zals
O 0 a5 Wloe S92 9 el 5 (5 Sl Ll o AT el e b 0aiSTy o G e hass Gl sl a5 clils fly los oo
5950 Jlse 5 (gm0 DLS (Slgime 5 ugyd Cums (hjgal 5o oliil 5 asl ST sla g, ccnally slajlad Jold ()5 Jalse
a4 olosel Hladd § 5908 5 cans ulua! aiidS Slleial o 3895 pac 51 AU wlya pgle 0,15 51 500l iils Sps pae Joli



Y4
V600 3ls = A Ll ool F oyled 10 b mlid Olyy s,
Rooyesh-e-Ravanshenasi Journal(RRJ),15(3), 2026

Solesp Sml b jemme 5re 9,805, b (650l o5 <ty ol Glgiee a9y Gl ATV TY dejg) it hSo (Swileys STpal g i
x5 lr (950 (35S 5 9550 O1eS18 50 olassl 5 (Kl G slml el g 03508 (5 1) dad 5 oy el o]
hreme ladgr (Saseyl g (5 lie 6550k g, 361 L jemme jre 9,809, ¢ Bl 51T A (ol San g (5) am3 oo T3l 1,
988 W3S 00 3k GLaSE ol & 4 a5 wiS e ol (BT 3 (eand Slailr L agzlye (Solel 5 S5 gl el 5 JUud
Cllsl ans) (e 5 (due ol e 5 ST8 Jud 625,00 by Wsd 1550 T3k anld s lie (Sowe)l jl sles 5>
SS9 (bl sl les crns i b 51 il les 098 (85900 L plabae 0,509, cnl 58 el 139500 e 3l (hrazs
lr bulpd sged b 0,509, cnl 5o codla (Vo TN ojg) atiS oo Lgs Sliladl golio b dinge ablio sl 1 oo 01500 51 5285
sloonsas JUil nl (s o351 5 0035 Lt y8 (alhsd 5 Cedsiarm od Sl5T ey 5 Cess (82T Ste 3 S (sl
Ve oD 005 o0 (sysko9m GhaliEl s Sladl (Rals vte Slibrs (65T UKD Crge rae

@laosgume b 08 g0 O jge (omlidly; 9 )88, pole 0j9> 0 &5 alaiagh ple Gemed 55 pil Ghegh ol
(s G5y (ot (etaleslans «Glej Cusgacme LS ) (5505 adlllas o s Ll rege aloz 5 5 0 l5e 4 05 4zl
ps° 0395 Jsl Al 20 (ligal s 4 (el 9590 anslr (32 S99mme 5 (83355055 Il 5l eslitul 5 aradan (555 aised (s,
(95 e dbamgie (o 4L)

B 953 Lol (st 5 (s shoas sloasly il 3 (gl (ol 0900 sty SRl Gl 5 onal Cossay mls & 4 L
oalial b (15 o9, 3l ()l 93,5 o Sloiin Sho (e (5,50L higel (oSl Sz 4 00,5 pee loaily dyliie ISl
e 55k gl Sl elre Can i slroy90 50 oS sl (l 4y bgie pol (nl 5905 )8 ey (e (5550 s,
Sl anloaiz 655y 0090 3l 95500 ity ST lasiaghy ly Geizen 03,5 Gupad oy oal pligmiils sl she
o oolial 0,ag, el s il (6 5 uile 51 lisalsl

&l

e Sy b olial Gl lean (S 5 oat sledlnan e o oy 0lays GBigel ot O ) g dio 558 10 S
fa.html-2786-1-http://frooyesh.ir/article.\ &« -\ $AAN « wlecs 5, g, -0l

https://doi.org/ravabook.ir .\l ,Lus )| oyl a5 « o 7 pole g (olis o, ,0 el 5 Gdmi sloinl, (\YAR) . ¢,g¥o

Abbasi, M., & Dargahi, SH. (2014). Role of procrastination, self-regulation and metacognition in predicting students' academic
motivation. Bimonthly of Education Strategies in  Medical Sciences. 7(5), 273-278. [In Persian].
https://doi.org/edcbmij.ir/article-1-647-en.html

Allen, R., & Sims, S. (2018). The teacher gap. Routledge. https://doi.org/10.4324/9781315189222

Arem, C. A. (2010). Conquering math anxiety (3™ ed.). London: Brooks Cole. https://doi.org/cmc.marmot.org/Record/.b35404486

Arifah, U., Suyitno, H., & Dewi, N.R. (2022). Mathematics critical thinking skills based on learning styles and genders on brain-
based learning assisted by mind-mapping. Journal of Mathematics Education Research, 11(1), 27-34
https://doi.org/journal.unnes.ac.id/sju/ujmer/article/view/37791.

Bada, A.A (2022). Effectiveness of brain-based teaching strategy on students achievement and score levels in heat energy. Journal
of Innovation in Educational and Cuitural Research, 3(1), 66-76. https://doi.org/10.46843/jiecr.v3i1.45

Balushi-Al. A.KH, & Balushi-Al. S (2018). Effectiveness of brain-based learning for grade eight students’ direct and postponed
retention in science. International Journal of Instruction, 11(3), 525-538. https://doi.org/10.12973/iji.2018.11336a

Caine, R., Cainge, G., McClint, C., & klimek, K. (2009).12 Brain/ mind learning principles in Action: Developing executive functions
of the human brain. Thousand Oaks, Claif: Crowin Press.
https://doi.org/researchgate.net/signup.SignUp.html?ev=su_requestFulltext

Chowdhury, R. B. (2020). Implementing brain-targeted teaching model to enhance English language teaching and learning process.
The English Teacher, 49(3), 89-104. https://doi.org/melta.org.my/journals/TET/downloads/tet49 03 02.pdf

Duman, B. (2010). The Effects of brain-based Learning on the academic achievement of students with different learning styles.
Educational Sciences: Theory & Practice, 10 (4), 2077-2103 ._https://doi.org/files.eric.ed.gov/fulltext/EJ919873.pdf.

Eladl, A. M., & Eissa Saad, M. A. (2019). Effect of a brain- based learning program on working memory and academic motivation
among tenth grade Omanis students. International Journal of Psycho-Educational Sciences, 8(1), 42- 50.
https://doi.org/perrjournal.com/index.php/perrjournal/article/view/191.

Erol, M., & Batdal Karaduman, G. (2018). The effect of activities congruent with brain based learning model on students’
mathematical achievement. NeuroQuantology,16 (5), 13-22. https://doi.org/10.14704/nq.2018.16.5.1342

Fredericks, J.A., Blumenfeld, P.C., & Paris, A. H. (2004). School engagement: Potential of the concept, state of the evidence. Review
of Educational Research, 74(1), 59-109. https://doi.org/10.3102/00346543074001059



https://doi.org/ravabook.ir
https://doi.org/edcbmj.ir/article-1-647-en.html
https://doi.org/edcbmj.ir/article-1-647-en.html
https://doi.org/10.4324/9781315189222
https://doi.org/cmc.marmot.org/Record/.b35404486
https://doi.org/journal.unnes.ac.id/sju/ujmer/article/view/37791
https://doi.org/journal.unnes.ac.id/sju/ujmer/article/view/37791
https://doi.org/10.46843/jiecr.v3i1.45
https://doi.org/10.12973/iji.2018.11336a
https://doi.org/researchgate.net/signup.SignUp.html?ev=su_requestFulltext
https://doi.org/melta.org.my/journals/TET/downloads/tet49_03_02.pdf
https://doi.org/files.eric.ed.gov/fulltext/EJ919873.pdf
https://doi.org/perrjournal.com/index.php/perrjournal/article/view/191
https://doi.org/perrjournal.com/index.php/perrjournal/article/view/191
https://psycnet.apa.org/doi/10.3102/00346543074001059

¢

53 oligal ils (e (gael, 5055 slaysb g (huass Ol sl ooz BLasl 0,28 pole w0 j9merhe (bigel asliy (ot il
The effectiveness of brain-based education program in experimental science lessons on academic enthusiasm, academic ...

Ghosh, S.S., Kakunoori, S., Augustinack, J., Nietocastanon, A., Kovelman, I., & Gaab, N. (2010). Evaluating the validity of
volumebased and surface-based brain image registration for developmental cognitive neuroscience studies in children 4 to 11
years of age. Neuroimage, 53(1), 85-93. https://doi.org/10.1016/j.neuroimage.2010.05.075.

Goswami, U. (2006). Neuroscience and education: from research to practice. Journal of Nature Reviews Neuroscience, 16 (5), 13—
22. https://doi.org/10.1038/nrn1907.

Griffee, D.T. (2007). Connecting theory to practice: Evaluating a brain-based writing curriculum. Learning Assistance Review, 12
(1), 17-27. https://doi.org/files.eric.ed.gov/fulltext/EJ818217.pdf.

Handayani, B.S., & Corebima, A.D. (2016). Model Brain Based Learning (BBL) and Whole Brain Teaching (WBT) in Learning
International Journal of Science and Applied Science: Conference Series, 895(1), 1-6. https://doi.org/10.20961/ijsascs.v1i2.5142

Jazuli, L. O. A,, Solihatin, E., & Syahrial, Z. (2019). The effects of brain-based learning and project-based learning strategies on
student group mathematics learning outcomes student visual learning styles. Pedagogical Research, 4(4), 45-56 .
https://doi.org/10.35940/ijeat.F1064.0986S319

Kajiura, M., Jeong, H., Kawata, N., Yu, Sh., Kinoshita, T., Kawashima, R., & Sugiura, M. (2021). Brain activity predicts future
learning success in intensive second language listening training. Brain and Language, 8(1), 70-75.
https://doi.org/10.1016/j.bandl.2020.104839.

Kartikaningtyas, V., Kusmayadi, T., & Riyadi, R. (2018). The effect of brain based learning with contextual approach viewed from
adversity quotient. Journal of Physics Conference Series, 895(1),1-6. https://doi.org/10.1088/1742-6596/1022/1/012014

Lee, J. Y., & Chei, M. J. (2020). Latent profile analysis of Korean undergraduates’academic emotions in e-learning environment.
Educ. Technol. Res. Dev, 68, 1521-1546. https://doi.org/10.1007/s11423-019-09715-x

Lidiastuti, A.L., Prihatin, J., & Igbal, M (2019). The development of EXAIR (example auditory thinking repetition) learning model
based on BBL (Brain-Based Learning) and its effect on problem solving capability on secondary school in coastal area. 10P
Conf. Series: Earth and Environmental Science, 5, 243. https://doi.org/10.1088/1755-1315/243/1/012094

Megreya, A.M., Al-Attiyah, A.A., Moustafa, A.A., & Hassanein, E.A. (2020). Cognitive emotion regulation strategies, anxiety, and
depression in mothers of children with or without neurodevelopmental disorders. Res Autism Spectr Disord, 76, 101600.
https://doi.org/10.1016/j.rasd.2020.101600

Nita, W., Jekti, R., & Dwi, W. (2021). Effectiveness of textbook with brain-based learning approach accompanied by mind mapping
of earth layer material to improve learning outcomes critical thinking junior high school student's. International Journal of
Advanced Research, 8, 66-77. https://doi.org/10.21474/1JAR01/12018

Okray, Z., Jacob, P.F., Stern, C., Desmond, K., Otto, N., Talbot, C.B., Vargas-Gutierrez, P., & Waddell, S. (2023). Multisensory
learning binds neurons into a cross-modal memory Engram. Nature, 617(7962), 777—784. https://doi.org/10.1038/s41586-023-
06013-8

Padhan, A.K., & Yaduvanshi, S. (2025). Brain-Based learning in the digital era: Strategies for effective online education. Asian
Journal of Education and Social Studies, 51 (9),731-741. https://doi.org/10.9734/ajess/2025/v51i92411

Perry, E., Booth, J., Bullough, A., & Zhu, H. (2023). Research into the institute of physics’ early career professional learning
programme. Sheffield Hallam University. https://doi.org/shura.shu.ac.uk/32700/3/Perry-
ResearchIntoThelnstitute%28VoR%29.pdf

Qi, M., Liu, W., Li, M., Wang, G., & Liu, B. (2025). The impact of achievement emotions on learning performance in online learning
context: a meta-analysis. Front. Psychol, 16, 1599543. https://doi.org/10.3389/fpsyq.2025.159954

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic motivation from a self-determination theory perspective: Definitions,
theory,practices, and future directions. Contemporary Educational Psychology, 61, 101860.
https://doi.org/10.1016/j.cedpsych.2020.101860

Sahin, M., Caliskan S., & Dilek, U. (2015). Development and validation of the physics anxiety rating scale. International Journal of
Environmental & Science Education.10 (2), 183-200 .https://doi.org/10.1037/t51406-000

Sani, A., Rochintaniawati, D., & Winarno, N. (2019). Using brain-based learning to promote students’ concept mastery in learning
electric circuit. Journal of Science Learning, 2 (2),42-49 .https://doi.org/10.17509/jsl.v2i2.13262

Shokri, O, Tulabi, S, Ghanayi, Z, et al .(2011). Study of psychometric questionnaire academic self-efficacy beliefs. Journal of
Teaching and Learning Studies, 3, (2), 45-61. [In Persian]. https://doi.org/10.1016/j.cegh.2020.03.00 .

Susilowati, R., & Urwatul Wutsga, D. (2022). The effectiveness of brain-based learning with think Pairshare setting in terms of
achievement, representation ability, and anxiety of High School Students. Jurnal Pendidikan Matematika (Kudus), 5(1), 17-38..
https://doi.org/10.21043/jpmk.v5i1.14383

Ullah ,A., Khan, S., & Uddin, F. (2024). The Power of Positive Emotions: Understanding how positive emotions influence cognitive
learning processes. International Journal of Social Science Archives, 7(3), 676-688.
https://doi.org/ijssa.com/index.php/ijssa/article/view/481

Uzezi, J.G, & Jonah, K. J .(2017). Effectiveness of brain-based learning strategy on students’ academic achievement, attitude,
motivation and knowledge retention in electrochemistry. Journal of Education, Society and Behavioural Science, 21(3), 1-13.
https://doi.org/10.9734/JESBS/2017/34266

Verma, S. (2021). Effect of Brain-based learning strategies on mathematics anxiety of upper primary school students. DEI-FOERAA,
1, 26-32. https://www.researchgate.net/publication/387666053 .

Wilson, A., Ramanair, J., & Rethinasamy, S. (2024). The effects of brain-based learning strategies on low ability Malaysian english
as a second language learners’ writing performance. Pertanika J. Soc. Sci. & Hum, 32 (2), 345 - 363.
https://doi.org/10.47836/pjssh.32.2.01

Zajacova, A., Lynch, S. M., & Espenshade, T. J. (2005). Self-efficacy, stress, and academic success in college. Research in Higher
Education, 46, 677-706. https://doi.org/10.1007/s11162-004-4139-z



https://doi.org/10.1016/j.neuroimage.2010.05.075
https://doi.org/10.1038/nrn1907
https://doi.org/files.eric.ed.gov/fulltext/EJ818217.pdf
https://doi.org/10.20961/ijsascs.v1i2.5142
https://doi.org/10.35940/ijeat.F1064.0986S319
https://doi.org/10.1016/j.bandl.2020.104839
https://doi.org/10.1088/1742-6596/1022/1/012014
https://doi.org/10.1007/s11423-019-09715-x
https://doi.org/10.1088/1755-1315/243/1/012094
https://doi.org/10.1016/j.rasd.2020.101600
https://doi.org/10.21474/IJAR01/12018
https://doi.org/10.1038/s41586-023-06013-8
https://doi.org/10.1038/s41586-023-06013-8
https://doi.org/10.9734/ajess/2025/v51i92411
https://doi.org/shura.shu.ac.uk/32700/3/Perry-ResearchIntoTheInstitute%28VoR%29.pdf
https://doi.org/shura.shu.ac.uk/32700/3/Perry-ResearchIntoTheInstitute%28VoR%29.pdf
https://doi.org/10.3389/fpsyg.2025.159954
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1037/t51406-000
https://doi.org/10.17509/jsl.v2i2.13262
https://doi.org/10.1016/j.cegh.2020.03.00
https://doi.org/10.21043/jpmk.v5i1.14383
https://doi.org/ijssa.com/index.php/ijssa/article/view/481
https://www.researchgate.net/publication/387666053
https://doi.org/10.47836/pjssh.32.2.01
https://doi.org/10.1007/s11162-004-4139-z

