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Abstract

The purpose of this study was to assess the efiec*s of Brain-Based Teaching with i-Think Maps and the Brain Gyn
Approach (BBT-ITBA) compared to tfle conventional teaching approact (CTA) towards Physics' conceptll{
understan(ing amongst malegnd female matriculation students in the north of Peninsular Malaysia. 180 students (83

uere-malfand 97nrerc tema6, aged around 19 years old, fom two Matriculation Colleges were involved as a research
sample for the targeted population. The effects of the BBT-|TBA compared to the CTA towards Physics' conceptual
understanding amongst students were determined using a quasi-experirnental non-equivalent group design, involving an

experimental group of students (exposed to BBT-iTM) and a control group of students (received CTA). Data gathered

from the Physics Conceptual Understanding Test (PCUT), administered on the sample before and after the intervention
of both teac*ring approaefies were then analyzed statistically. The tiro way ANOVA analysis results indicated that after
the interyention, students' Physics conceptual understanding differ significantly due to the implementation of the different
teaching approaches, with a great size efbct. Students who were exposed to BBT-iTBA performed significantly better in
the PCUT than students who received CTA. Although gender alone did not aftct students' Physics conceptual
understanding, lhe results obtained revealed that the effects of the interaction between the implementation of the
teaching appioaches and gender on the attainment of students' Physics conceptual underctandingwere significant, with

a slmpie iiie etrect. The-main features of the BBT-iTBA v/hich Lre focusin! on the optimum-function-of the brain, ,/
prornoting and enhancing the skills of thinking, and creating a relaxed and fun leaming environment, are found to be the

signifrcant tiggers for students to better understand Physics conceptually and exel in the subiect,

Xenr*ords: Phyriics conceptualurr&rstancfirg, Br*r-bd Tdritg, |Think ill*e, Brain Gym, mafrf:nlatifi st dentB,
gender

TNTRODUCTIOl{

Although Physics has played an enormous part in improving the lives of human beings, it is hovrrever well known as one
of the most disliked and difficult subjects to be learned (Checkley, 2010; Lasry et al., 2009; Ornek et al., 2008). Due to
this fact, sctrools and educational institutions arcund the globe have started to report chillingly low enrolment numbers
into the science streams, particularly into Physics (Abd. Karim, 2005; Ben, 2010; KPM, 2012; Laad, 2010). Studies have
now revealed that the major cause of this alarming decline is due to poor teaching strategies at school and pt:eparatory

classes levels (Mekonnen, ZOlq; Oladejo et al., 20'11). The conventional teaching approacfr which is commonly practiced

worldwide has been deemed as inadequate in providing better conceptual understanding of Physics for studen8
(Oladejo elal.,Z$fi; Pundak & Rozner, 2fi)8). L/

Conceptual understanding can generally be defined as the understanding of a web of knowledge that is rich in
relationships. lt is extrernely imporlant as it facilitates students to remember, retain and recall conepts in Physics and
also ib interconnectedness to the world around us. Conoeptual understanding can be best demonstrated when students
are able to grasp ideas in a transferable way, which allops them to then apply the knowledge into new situations, and
across new domains. A proper conceptual understanding in Physics helps students to solve problems theoretically and
contextually, without the need to memorize formulas (Saswika, 2014). Coneptual understanding is vital to ensure
studenb' overall achbvement in Physie (Saswika, 2014). Ho,rrever, over the past few decades, studies have found that
most students have failed to understand Physics concefiually, especially when it comes to the concept of 'Force and
Motion' (Bani-Salameh, 20'17 Costu et al., 2010; Graham et al., 2013). ln the context of Malaysia, the situation is quite

perturbing, as studies have shown that the level of @nceptual understanding of 'Fore and Motion' among students i8

critically low (Halim et al., 2002; Kamarudin & lsa, 2010; Saleh, 20'11; Salleh & Phang, 2012)..Studies have also Shown

that m6st Malaysian students, on numerous occasions, have not been able to solve problems that rcquire a deep
conceptual understanding of Physics (Salleh & Phang, 2O12; Saleh,Z011).
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Literature review has also found that Physics achievement among female students has been very predictable, whereby

their actrievement level is usually lower than that of their male colleagues (Ceci et al., 2009, 2014; Kost et al', 2009;

Taasoobshirazi & Carr, 2008). There is also evidence to srggest that female students are less attraded to Physics

compared to their male counterparts (Cassidy et a1.,2018; Eilam & Bany, Z!_16), Similar.fndings have also been

docdmented in temrs of the levA of cbnceptdal understanding of 'Force and Motion'. Studies have fuund that male

students overtook fumale students in understanding the concepts related to 'Force and Motion' in more than a few

occasions (Birch & Walet, 2012; Bates et al., 2A12). Female students seem to face diffculty in understanding the

concepts retateO to 'Force and Motion', compared to male students (tloddor & Heller, 2008; Li & Singh, 2O12)- The
ieason for that, according to Coletta et al. (2b12), is that the understanding of this concept leQuirqq a strong scientific

reasoninq abiliry, wtridr ii related to a deep conceptual undeetanding, normally poss*sed at a higher rate by male

students]Sincqifre&cafptrtefote Efl1sufB:&!*ftf,?alF sft#.ffiffiely difbrent, the way their thinking afiects

learning, as well as dnceptual understanding, is also quite different. Female students have heen found to think more

oiticaU!'tnan their male counterparts, wnere-they tend to use more of their left brain than right (Piaw, 2014). Male

studenis, who are more likely to use ttre right brain, arc seen to have higter creativity than theiriemale colle-agues (Piaw'

2014). Titis explains wny mate students have been seen to prbrm better in Physie than female students (Vvilson et al.,

2016). -(;n.r: 1a-c {Ar<,frr firur(,rel. 4 r--.(. qnJ {g*"-\e

As 'Force and Mo1on' is one of the tundamental concepb in Physie, the difficulty in understanding the ideas

coneptually has led to the insights that Physics is a tough subiecf, as a whole, by most of the students in this country'

Many'students, especially temites, avoid ihoosing Physics related courses (Abd. Karim, 2005.; Cassidy et al., 2018;

Uad, ZOt ty at the'highei level. Matriculation students in Malaysia (who are considered as excellent students), are also

not an exc6ption. Stidies have shown that most of the* siudents discerned Physics as a demanding, boring and

unattractive iubjec,{ to study (Veloo et al., 2015}. They have been found to be less motivated to leam Physics than any

other science suUiects (nUiui XaOir et al., 2016; Veloo et al., 2015). Although th€ cunent findings,show that in certain

situations, temate LtuOents do perbm better than male students, a gender gap still exists in this subject on the whole.

ln Matriculation colleges in Malaysia, the concepts of 'Foroe and Motion' form nearly half of the PlVsics syllabus that

must be studied during the firct semester. Students ought to do well in this topic in order to ace in Physics. However, a

maionty of Physics edlcators at the local matriculation colleges have been found to be more comfortable in using and

ma'lnAinirg a-conventional teacher-centerd approach.W-fu--gg€ocn hv&6fen found to be ineffiective in enhancing

students' inoeptuat understanding of Physics, wtricfr is 5ii important componeht of proficiency^that entails the ability to

use fre krro#leibe ffexibly anO apptying it inio another setting appropriately (Angell et al., 2008; Tebabal & tGtssay'
201 1). t-L; <'rf 9i6-cl. h+S la:k-

tl

Reent cfrdes rEq6.; b Bra*n-Basert Teac*riq hare confrnred $tat ftis approach has been aHe to stimulate students'

6g6p6rd urdergtarxting, irprote at&aiment and decrese ttte gender gpp that exists 11 Phy.sics.(Ozden & Gultekin'

ZOOA; 
"Sabfr 

& Subramariim,'2018). Research has also shom that the rce of thinking tools and brain gym activities can

stimul4e students' thinking proceases, improve focus and increase their long-term mem9ry (Dennison & Dennison,

2010; Long & Carlson, 20Iti trtlctterney & Radvansky, 2015). Sine research related to the potential of Brain'Based

Teaching wittr i-tninf Maps and Brain Gym Approach (BBT-|TBA) towards students' conceptual understanding on
physics'is limited, this study can be considered as significant. Thus, the purpose of ihis study was to assess the effects

of 
-ggf-i'fBA 

as compared to the conventional teaching approach (CTA) towards Physics conceptual understanding

amongst matriculation students in the north of Peninsular Malaysia. 7

The Brain-Based Teaching is an approach that centers on neuroscientific findings on how the brain leams and its

potential in maximizing human leamihg capabilities (Caine et al., 2015). lt is an approach that emphasizes on the student

ieaming process through habit, structure ind the development of the brain. The assumption is that the leaming process

wiil hafpbn naturally, iifiere are no restricfions imposed on tlp learnefs brain. Educators have been encouraged to use

a vani{r of stratejies so as to help the construc'tion of synaptic networks within the brain that can lead to better

understinding anOlne retention of iriformation, in a manner designed to be naturally consistentwith the brain's way of

fundioning (Jinsen, 2fr)8; Madsen et al., 2015), BBTA focuses on learning throug-h meaningful experiences, which is

tailor+nad6 io the students' needs, regardless of their age. lt also respec{s the differenm in students and appreciate

each studenfs uniqueness (Jensen, 2-008). The implernentation of this approach could create a mgre interesting and

meaningful learning experience, and help improve the overall academic achievement of the learners (Jensen, 2008).

Researcfr on the brain has contributed towards a paradigm shift in the teaching and leaming practices, from the

convertional to a more student-centered approach. Caine et all(2015) are among pioneers in this area, vtrell knortrn for

their contribution of the framework of twetve brain learninglprinciples to help humans learn better. These twelve

principles are divided into three basic elements of effective teaching and leaming strategies, lamely relaxed alertness,

brctrebtrateO immersion and active processing (Caine et al., 2015). Relaxed alertness is related to providing a
challenging leaming (calm sunoundinls with minimal threat) environment for the students so that the.y a1q always open

to leariin!'. Orch*tiated immersion is related to immersing frre students in a variety of meaningful experien-ces

physicaly]psychologically, and emotionally, in order for them to @nsolidate what is being experienced and relate it to

ivnlt is itriaity knoivn. Active processing is related to providing students with the opportunities to actively process

information intdmally, make appreciation, unification, and generate relevant ideas or decisions.

1!a; * e cL* +l . C >--e rS) er e-
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The i-Think Maps (innovaiive thinking map), is a set of graphic techniques recommended for use in the schooling system
in Malayaia. tt is idapted from the lystematic thinking-tools propos& by Hyerle QVeager (2W7), commonly used to
promote and enhance the skills of thinking among students. Compared to common thinkirg tools, i-Think Maps
encourage students to be more creative in organizing the knorledge they are dealing with. The i-Think Maps represent
students'visual thinking, where information or content is depicted visually to shor the conelation belween concepts (Hall
& Strangman, 2002; Rosen & Tager, 2014). The cognitive prooess involved during the creation of i-Think Map allours
students to store the knowledge/information gained in a mudr more efficient manner (Long & Carlson, 201 1). Through i-
Think Maps strategy, students'minds are stimulated to continuously explore infurmation (Maneval et al., 2011), as long

as they are engaged in leaming activities. Creative i-Think Maps with colors, surprises and humor have demonstrated
the ability to evoke emotions and generate a better leaming atmosphere for students in gereral (Banas el al., 2011;
Lucas, 2003). The use of i-Think Maps has been widely advocated by educators to help students understiand lessons
better (Hassan et al., 2016; Long & Carlson, 2011). l-lger l" +nA Jasger C:ac7)

The Brain Gym technique is a set of specific physical activities, whicfr involve the coordination of the movements of
hands, eyes, ears, with the whole body, designed to improve various outcomes of human skills such as attention,
retention and individual performance (Watson & Kelso, 2014). lntroduced by Paul and Gail Dennison in the 't970s, it was
then further improvised by DennisolffisDennnison (2010) and promoted by Brain Gym@ lnternational as an educational
philosophy, that ha$ been claimed to}€sult in the improvement of learners' performance (Kariuki & Kent, 2014; Watson &
Kelso, 2014). The physical activities included in the Brain Gym tecfinique are able to ac{ivate both hemispheres of the
brain through neurological re-patterning process wlrich encourages whole brain learning in students (Dennison &
Dennison, 2010). By practicing this kind of approach, leaming problems, including emotional and psycttological stress, v/
will be eliminated, thus allowing students to process the knowledge/information gained efficiently (Dennison & Dennison,
in Watson & Kelso, 2014). Simple exercises that take plae before, during and immediately after the learning process
have been said to improve students' memory for a relatively longer period of time (McNemey & Radvansky, 2015).
Studies have revealed that the Brain Gym technique can be successfully applied to improve learning as well as to
enhance students' overall cognitive and affec,tive performance (Jecinth & Velayudhan,2007; Kailuki & Kenl,2014;
Watson & Kelso, 2014). Den-iJ-or. o*A Do^-'.f*on C.)alo)

By ombining Brain-Based Teaching with i-Think Maps and Brain Gym techniques, it is expected that the onceptual
un&rstardirg of Physics amorqst students can be enhanced across gender. The outcomes of this stdy are expected
to oftr a significant contibution torar6 tte development of Physics educalion at tp maficulation r A-lend stttdy in
geneml.

ffiTTOTFLOGY

The effects of BBT-ITBA compared to CTA towards Physics conceptual underctanding amongst male and female
matriculation students in the north of Peninsular of Malaysia were evaluated via a quasi-experimental non-equivalent
group research design. A random cluster sampling technique has been used to randomly select a class from two
matriculation colleges situated in the north of Malaysia. One of ihe colleges served as the experimental group, while the
other college served as the control group. The sample consisted of 180 matriculation college students, with 95 of them
being in the experimental group while the other 85 students made up the control group. The experimental group
consisted of 41 male and 54 female studentrs, while the control group consisted of 42 male and 43 hmale students. The
study involved one lecturer wlro taught the experimental group, and another lec{urer vvho taught the control group. Both
lesturers are female, reeived a similar level of Physie education and have a similar background in teacfiing experience.

Before the intervention, the lecturer wfro$Ue teaching BBT-iTU was exposed to a series of workshops organized by
the researchers. Several micrG.teaching practices were canied out using the BBT-|TBA to help the lecturer to familiarize
with this teaching approach. The lecturer was also provided with the BBT-|TBA lesson plans, which have been validated
by two experts (senior lecturers with more than seven years' experience teaching Physics at matriculation college), to
assist her in implementing the intervention on the experimental group. ln contrast, the lec*urer in the control group would
conduct her class using the common lesson plans, via only the conventional teaching approach (CTA)-

ftq [-c*.l.e1- r^:L^ .-r,ou t I (gq Feec-i,1!p
The Physics Conceptual Understanding Test (PCUT) related to the topic of 'Fore and Motion' was used as the main
instrument to collect the required data. The PGUT was adaptod and modified trom the Force Concept lnventory (FCl)
developed by Hestenes et al. (1992) to suit the Physics syllabus outlined by the Matriculation Division of the Malaysian
Ministry of Education. The final version of the test consisted of 20 multiplechoice items in which each question has five
answer options. The instrument was also validated by two experts who have validated BBT-iTBA lesson plans, and the
reliability value gained ffom a pilot study conduc,ted was at 0.91 (KR-20), which indicated that the instrument was suitable
to be canied out in the study.

/
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A week before the implementation was conducted, both groups were given the PCUT as a pre-test to acquire an early-
stage score for their conceptual understanding of 'Force and Motion'. The experimental group was then exposed to BBT-
iTBA (refer to Figure 1), while the studenls in the control group received the conventional teaching approach (CTA). The
intervention lasted for eight weeks (three hours per week) to cover the all targeted topics, induding Kinematics Linear
Motion, Linear Momentum and lmpulse, Forces, Work, Energy and Power. A post-test of the PCUT was then
administered after the intervention period to identify the resulting effects between the independent variables (teaching

approaches and student gender) and the dependent variables (Physics coneptual understarding). Both pre-test and
post-tst data obtained were analyzed descriptively and inferentially to determine the effects of the intervention.
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Figure 1. The implementation of Brain-Based Teaching with i-Think Maps and Brain Gym Approach (BBT-|TBA)

RESULTS AND DISCUSSION

Table 1 presents the descriptive and inferential statistics analysis of the pre-test scores, based on gender differences, for
both th6 experimental and the control groups, prior to the intervention of BBT-iTBA and CTA.

V



Table 1

Descriptive and inferential sfafrsfics (Two-way Anova) analysis of the pre-tesf scores

experimenta! (1BT-|TBA) and control groups (CTA).

oup Gender SD Source Mean
Square

based on gender for both

Experimental Male
(BBT-iTBA) (N=41)

Control
(crA)

Control
(CTA)

Female 20.98 6-683
(N=54)

Male 21 .91 8. 106
(N=44)

Female 30.07 5.801
(N=54)

Male 22.08 8.231
(N=44)

Female 24.84 6.592

22.85 4.932

!!'\\{'.i\

Type
Sum

Group 38.097
(Teaching
Approach)

Gender

Group 157.393 1

(Teaching
Approach)
*Gender

sig
(p)

Partial
Eta

38.097 375 .004

.990 .000

157.393 3.272 .072 .018

uared

Sig. Partial
(p) Eta

Female 23.76 7.526 Error 8658.051 180 48.100

N=

Table .! shows that for the experimental group, the mean score for Physies conceptual understanding of male students is

22.85, while the mean score of female jtudents is 20.98. For ihe control group, the T1ln score tor Physics conceptual

understanding of male students is 2'1.95, while the mean score of female students is 23.76. '/
The results of the Two-way ANOVA anatysis regarding the effects of the teaching approaches' gender and interaction

behveen the teaching approaches, and gender on stuJents'Physics conceptual understanding in the pre-test indicated

that prior to the intervention, teaching approaches and gender, have no effect on students' Physics conceptual

understanding[seeTable2:F(1,1s0)=9792,p=0.375an0r(t, 180)=6.96,p=0.990].Furthermore,theinteraction

effect between the teaching approaches and gender on students' Physics conceptual understanding was also not

significant [see Table 2 F i. lAbl = 3272 p = O e72). This means that the levels of Physics conceptual understanding

cf nia,e ard remale siudents are the same and have not been inffuenceC by the teadring approacfrs before the

a'ier/e!t o.

After conducting the intervention for both the experimental (exposed to BBT-iTBA) and the Gontrol groups (received

CTA), the post-tests were conducted. Table 2 presents the descriptive and inferential statistics analysis 9t-!!e-qr9-tesf
scores based on gender difference for both the experimental and control groups after the intervention of BBT-|TBA and

CTA, \,/

Table 2

Descriptive and inferential sfafi'sflcs (Two-way Anova) analysis of the post-tesf scores based on gender for both the

experimentat (BBT-iTBA) and the control groups (CTA).

Gender Mean SD

xperimental Male 32.22 4.613
(BBT-iTBA) (N=41)

ares
2383.73

(Teaching
Approach)

Gender

Group 183,262
(Teaching
Approach)
"Gender

Error 7459.616

2383.783 57.521 .000" .242

.881 .884 .000

183.262 4.422 .037* .024

180 41.442

Type lll
Sum of

Mean
Square

N=45)

Table 2 shorvs that the mean scores for male students from the experimerrtal group is ti = *??, while female students

scored M = 30.07. no*eu"i, the mean scores for male students from the control group is M = 22.98, while female
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students scoreo tvt/=_24.g4. The findings also show that the post-test scores for mde and female students from the

experimental group isisigiii"rnflv rrign;r ft"n trai or irrelr counterparts in the control group' compqred to tlte pre'test

scores, it is found tnat tie increrileniof the mate'anoiemale scoies in the experimerital group are?distributed almost

equally and is vastly higherthan those in the control group' 4 iS

rhe results of the rw+'wav ANoVA analvsis regarding th" 9I"+t of the !:a!li!-s-?!t111",H:9::1"i"fl:"ltsifl""*:
ffi;:THJt"l[,1,U?oiitii;. ffi#;;;; 

"t,G,t=r 
physics..conceplua! ,-Ldgf3qLg,l,,ll"-?::tj1'::i:13'*

ffiffi;:rif";3;:="rffi stuaents, physics *n""piurr 
'rnderitandins 

ditiertsisnificanuv,Sr:j".,1"1T,?1",3"1ti1':1r1'

lil:';H"fi,:jffi fil,iilr?'"ri ii'-iloi-,i s?:ari, p=o.ooot urlt[ spat siie erbct (Pq{'l EB squared = 0'242)'

Arthough sender rton" odr*"noi;itqil'&ts PtY,.+-T,ry1fig^'-*l*l^t5,[!1,:];:'"L';.#ii ll3
il:1i,yH"1"H',#J;Jffi;#i5-""*"Jili;"',"d; d,;i*t"*;,*riol ot-I:ig:*"q"rrflff Ti fl"xg *,r:
:iijinffi?T#ji1]i"1il:i;.Jl';ffi;i","i"'}i,ili"s'i"-'an*,*o"1l1tj1t 1yn::??:^[-o^:3"'j,^9,:
ffixlrs,:::h:Hi"JH,"I'i{l's,?i"'E oozii iriIiiJli"*r,"t,,",,:*r.:::y:*trHlyg:1i:fm3":'J:?l::ffiH.iit:ll".Tl[fi:iii:i^i:ffiili'J'" iiii"l"ii;ii;;;T", i"o.r:qr-lry T*Tl':9.,Tf-'"'1*T$?:,fXl
:Hfil'ffi;'[?:&i:f'#"H tffi,,!".il1;-;i.l{lffiiio;"*" il #"d.:,y:5"'i:L9j']*:#::::# the BBr-irBA

ffi;'dffi;;';il;i:rffitilouti"ii" tn" pcur dmiired to mate ano 
1eqa5 

students in the GrA sroup.

diFf"rs
The findings of this study are consistent ryifn .me results of previous studies which revealed that the Brain-Based

Teaching Approach couto'teaO to a remarkabf" irpr*#"nt in'student 3cademic 
aclrievement (Bawaneh el al'' 2o12;

Banchonhattakit et at., ZO12: Fazil & Saleh, ZOrc:, y,uL"- et al., Z1fi; Saleh & Subramaniam , 2A16y The findings are

also consistent with the results of previous studies fCor"tt, et al., 2012;'Kost et al., 2009), which show that male students

outperform femare stuoeniJl; 
-dtly"'E_g9"*pn"i-ri'J"Et 

"olrg-,-paiticutartv 
in'Force and Motion related topics' The

improved test scores pror"d tt"t t'tre BBT-rIBA has managed tglmprove the Physics conceptual understanding among

students across gender. iti gBf-ifBA, which *13" J*igt"O w1h in.emphasis on the optimum function of the human

brain, equipped with the i-ftrini Maps to promot" ,nO 
"nfiince 

the skills oi tninrung, and Brain Gym activities to create a

relaxed and tun learning,irriiirr6rt, rrbs nepeo'Iud"ni*io better understand-Physics conceptually' Due to the fact

that the BBT-iTBA 
"ppr*i"t"" 

students' oifreiences ind uniquenes, the implementation of this aooroach also has /
proved to increase *4o anO iemale students' attainment of i'hysics *tt*pi"i 

'nO"t"t'nding' 
on an almost equal ir

basis.

This is because at the early stages of the implementation of the BBTjTBA,. stYdents were pro:':'l.itltTl:=l:::l:
;:H ffiX, [ii,-J'ilpl'"; ;ff#;J ;;;* 

"nrea"o 
r'q rhe re.ssois ]r I1=J^{1:= :":5ffi,r';EI'j;;r:",#;:;;;;'il ;; ;;d" turi arerrtion towa,* ne .ff:.F**.fH g.H

ffiJ;ffi;ffi&; ;r, o='"*'o'q';*rb "f* "PiI9ry*:Y:,.*,S *::i'T#:l#ffi ,ffi # r: -##,,s*d*E'*-;tili ; ;;d,*i* ?,, "s ryI_1113S j1gr:,':31xi:
phases, as ndr o **o#' pffiE$''dp'd ;0"'- ff": ::5t5P: :i:33]T - i::::t:"::5':.:*1j:
mdte a rit*rer onnec*ion to ttle o-UtaineO,inordertoconsptuallyunderctandtheleamingconcepts'The

understanding gained was again "r"ngth"n'd 
durirrg the follo,ving phase of claboration, whereby 

'n .'de.ps

discussions of the leaming took place between the students and the lecturer'
, herre

io -d{,-ftt".Y
The phases ol inc-urbation and menrory encoding in the BBT-ITBA encouraged students to integrate the leaming concepts

into a new setting, ano was found to also oe iffective in pronoting and inhancing Physics mneptual understanding'

Throughout this phase, students were given opportunities to absorb, explain and apply the concepts into the new settings

by asking them to demonstrate their understanOin! in their grn creafwe ways. These include debate, issues analysis'

solving rcal]ifu problems anJ etcetera. The Brain dym aaivitie have also heped ease the tension that may arise during

this phase. The bacrground-music played has helped calm students' emotions during the time when they were dealing

with the infonnation. fni" typ" oi teaming eniironrnent Wr* towards a better aquisition of the conceptual

understanding of Physics amongst students, wfrich were 
-6ain strengthened during the phases of veriftcation and

confidence check. Durinj tni" prir"", the use ot i-irrinr nlaG was significant for students, to help them structure the

ideas gained appropriately and more systematically. itti" "it"tqic 
thinking approach which allowed students to think

critically and creatively ,i^, naprut in ensuring ihe estaOlistrment of appropriate conceptual understanding' The

compliments given during the last phase of this approaoh lefr ffte students with a positive emotion from the leaming

prrr"*, wnic[ nerpeo ."1" tn" SfffiffiorffiUry ?:d. 
rons term memory'

The overalt results of the implementation of BBT-ITBA have sho\Il/n a riSe in student activity in an optimum leaming

environment (relaxed are*neis, orchestrated immersion and aclive processing), which required.students to engage in

various learning 
"rp"ronG-u*,ire 

enhancing 1t"ii itrirr.irg st rtis, is well ai-improving other leaming skills such as

focusing, reasoning ano ietention iciir;9t atl,zoti;T;dil;r:iCpinosa, 2015;vVatson a Kebo' 2014)' The structured

tearning activities prrnn"i'-r""oia'i;i 6 n-oyi!"-nilin wor*s, impiemented tnrougn BBT-'TBA' have helped students'

brains to work more effectively (Jensen, z0os). Tlese aAiritL= have also enautdd both hemispheres of the students'

brain to function in a more optimal manner, in oraei to grasp the ideas conceptually (Dennison. & Dennison, 20't0;

Jensen, 200g). These "il 
in rin" *itn the Neuro ringri"ti""P.dramming study, which d-iscloses that the implementation

of teaching approaches through varioqg *n"ow'in"pri" sucr,"as visuittzanoni, auditory and kinesthetic in the leaming

il*-;}, ;inrn"" tne acqlisition of knoitrledge/information of the students'



CONCLUSION

This study has revealed that the combination of three powerful techniques (BBT, i-Think Maps and Brain Gym) through

the implehentation of BBT-|TBA has vastly improved the Physics conceptual understanding amongst matriculation

students across gender, as compared to the CTA. The main features of the BBT-|TBA, which are; focusing on the

optimum function of the brain, promoting and enhancing the skills of thinking, and creating a relaxed and fun learning

environment, are found to be the significant triggers for students to better understand Physics conceptually and excel in
the subject "
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