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Abstract

The study aimed at identifying the Impact of Using Two-side
Brain Learning Strategy on Developing Scientific Concepts and Science
Processes among Fifth Graders in Gaza. The researcher used the
experimental approach based on a two-group design with a pre and a
post test. Shohadaa Sheikh Radwan Basic boys school (A) was chosen to
be the field of the study with a sample composed of (68) male students.
Students were distributed into two groups: (33) students for the
experimental group in which the two-side brain learning strategy was
implemented, and (35) students for the control group following the
traditional method in their study. The instruments of the study
represented in an objective test consisting of (32) items of the Scientific
Concepts and an objective test composed of (25) items of the Science
Processes. The researcher implemented both tests on a pilot sample
composed of (35) students in order to calculate the coefficients of
difficulty and discernment to verify their validity and reliability. The
researcher also prepared a teacher guide based on the used strategies.

The Results of the Study:

1- There are statistically significant differences at 0.01 level between
the mean scores of the experimental group students and the control
group students in the post application test on scientific concepts in
favor of the experimental group.

2- There are statistically significant differences at 0.01 level between
the mean scores of the experimental group students and the control
group students in the post application test on science processes in
favor of the experimental group.

Study Recommendations:
1- The importance of applying the Two-side Brain Learning Strategy
while teaching science in different educational stages.
2- Attention to the methods of developing scientific concepts and
science processes specially in the elementary stage.

Key words: Two-side Brain Learning Strategy, Scientific Concepts, Science
Processes, Fifth Graders.
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:Brain Based Learning ¢ Ll ) atidll alaill 0 : o) sadl
tdadia

Sl el G (i g8 baad finlll Glaia) e gLl plall s
£ laall Jae 43l a3 pdiall 0l Aoy Ay cale Al A48 e ¢ Laall (e Cypaall IS))

Iis 330 ¢ Laall aggia Tays City’s  Switchboard  zilie cilag) e (5573 L

flall sils Ak aseie seda 19704l 5 cpnss
(Spears & Wilson, 2009, p.2)

aleill Jaf e ¢ laad) ulay alaa¥) Ty copdiall 0380 (e o paY) Gaiall i
aeal dilay ¢ Lol Jee il e Capntll PLA o cllg ¢ tnall e Q50 gl
@ peal Boas ciyela 3 ef Laall ol 8 Alinll agll)ad Apatiy o palaial) cillalis
o Opalaiall a8 L anil Gy of Laally aleill e adiad Ay ealiog galy s Liy
G talanll o ashais gyid) & Laall 51 1sapa cpfialll Goany o V) daasie < Lae
sl s as elyal A0 o daidy 43 Oy Gaola Jaib ey Y (gl ¢ Laall o 15
ol g leall ()5S ellhys (AileSl LU ALY Laaall LAY el cailally e
Cadlpall gd Jal (e ALeliiy ALl §5my Jrant Aaliil o ey Laily faaly Lallis
(2502 62009 ¢ alull). Leiupny Guals Ll

i ladll ) diiacal) alail) 4,085 o g¢da

G o laadl ) atiiall abeid) 4l il el e agaad) Ay sl byl el il
e e Agylai " Ll (Caine & Caine, 1998, p.25) oSy oS oo S iy
g Laall 8 ae il elliy aleill adaiig ¢ tmal) 53 alaill ¢ Lol ae)d

Sl 385 Al s agks Ll (Jensen, 2000, p.32) coais b opa 8

Zolls ¢ Bas-illy cdatially cAadlslly Anllall 3)HLY) ey pa AL jguan a alail)

Al el (e lll ey el Aleal g Aalal] JR0Ty 32y el s
8 Laall g aLiial



e alad gyl 1Ll Ledse a8 (Ericson, 2001, p.202) osuSy) Wl
o 3SHN g ¢ pralaiall Ladlal) clpally 43555 ¢ slaally Aagls et A5 sty Loparssd
Sl oda e el (At e adae b Bypay agild sallay Cpalaiall o

Chad Cpaad 8 agad Al " iledl (129a ¢22009) ialls dslic 555
e Ll LT g 8 sl o Aigme alie o) alyy ODIA (e 3y pSall aleial)

Aty ¢ aleilly aleill el bl ' L) (1082 <22009) bl (555 Ly

ATy ¢ oanda S Leall Jee A4S mam g Al Aaal) GlacY) ale culialgl

sk Jabye 3 ol sl iy gyl ¢ Laall syl (o€l Uil Capny e
.u~'~S.~.

Capay bl gy ¢ Lead) Ay ) aied Al "Ll (220 02012) Olsle (s
bl LS sl g el alailly adaill Sl Linglg k) g8

Ll ¢ Laall ) i) aleil) Gy o sgie Gialdl Galiing ¢ Lo s 8
§laall Jee (salae Cadagy Cumy A5l ClaaeY) ale ) aiieg alatll Jolis UL
Ly ity Caalag o g salyys oh il alaill dlee Grand 8 Al 4]k
gl Aol e slaall
rflaal) ) afiecal) aladl) joalia
oda Jand Cum ¢ Jladl) abeill Lale Ha) £ Laall ) aiiosall alal) 445050 goalie JS
Asalerl) A5l maaais Apaddatll Aglaall gt Juadl 8y Guuyall 4ngi o tsaludl)
o el alatl) ke Ll a5 e e B S5 S e O 2aa iy ulial
S il Jeo oag e Laall
¢126-110 Ul U c€2009 6‘523“3\ ¢38-33 U@ U@ s€2007 “L\J:\._xc} J:\m.d\ _5.17)
Caine & Caine, 2002, pp.2-6; 105-98 L= L= 22009 «iualls Lilic
Jensen, 2013, pp.1-10; Kiedinger, 2011, p.18; Spears & Wilson, 2009,
p.2)
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Learning engages the entire  Laglgiwdll aa b abadl) 4l -1
physiology:
Jiia JS& Jany g ladll o aiay 3 aleil) g gadiil) alaill o (S (S (g
e Jort ) AlalY) (g 0paS §ladll o Cum @l CDIA e 13y aual) e
plaiall & Lad dapda agh (e A JUllyy panill Lgian s lgailsn area Je i Cuny
il s (g

The brain/mind is social : s lial Jiall/ L -2
allai e eda b Ly O glainal) 315 cdna Joliiy Layy 3all Jasny Ly ¢ Leal iy
s elindine o 4y 5l Lo o ey Uigny W3 e DS T ofs ¢ ST o laia

o Jasy L Blaia )y JLsials kIl sV e Gludyl ¢ Las Tay el

The search for meaning is innate: ghé i @ daall oo da) -3

fshll iag A gilal) Alaye (pe Dl pai Al o cLEY) agdl Aalal) o S (5
a0 (s Cum adgm e allall gy 41 rand Tanslsn Clineaty aghe 3l g Cua
sl denas e ¢ Laad) Jlamy o Lgilandleg Lt Gl ) Aala ST 4,
ayaall el Lo Cualivg gl i 8 alsa Lalal 23 1L)

The search for meaning occurs luiil) JMA ¢ aly Arall (o aili-4
through patterning:

s adgs 3laad) (e Slaall (355 die SIS Jamdl 8y5my Jan § Lall )
O5Sas cdaraiill Alee g Caaill (S Jaratilly Casiaailly i) e bl
) s A laa s BEAY]; calglill alaly Cayual

Emotions are critical to patterning: hlay Jusis (s daga Ciblgali-5

i BRI lleall pglalst Casnns leill dlee 3 Cililgall 3 5 Lalall Jals
Al axys . adalsall jalsh e 4l (S e o sSlall 385 Gom A sl
G Al Gla) Sy ¢ LSEl) e Jeaiie JS8 Sy Calalgally pLaia Y vl
(Dlears Aibalall 4 Loy pusaly # Loall (o ¢Llall S0 el Jin Aage Cabilsall
JAifie Basg (PISAL g b

11



The brain/mind aaly by 8 clidly aliial) S/ Ll gl -6
processes parts and wholes simultaneously:

0 5ypaall § Ladll gy Cum gohally JSU (ra JS e Jalaill § Lol ey
S ) il gl Cug ¢l e Bl ) il gl i g £ LU
JalSs s Dlaalsig e (Dlany §laall uils S o Aol LalVl e oy
RGNy PRGHTREN|

Learning involves &kl &3yl 35l oLaiY) s S alaid) Gaaly =7
both focused attention and peripheral perception:

Sy of ey psansa ol Bysea sl e Sl 8 Ll aiiag wige ¢ Ledl) )
aiy Lo Lley cLpnpda ol iy ol g im sl oLiiVla Jalaty e Jalatys ity L
O o Tasall 138 3G paeal) 5,Sa o) cLiie )y Liialay JagyS il guiagal Lialin)
Dseally clulunl o (s ¥ dae Jliiuly gl Ak Jaodie Jiall / ¢ Lol
ciarnda Byeean AU SLEY) Caany Guay DA,

. e

Learning is both conscious and gy £l clles Jady alail) -8
unconscious:

Alia (Sl Lera 28150 Jalatll DA e )y o5 oo A8pnall alxiall llay
Cpaal) gellny oo DU LS50y o abeiall Lany o (150 ¢ Loal) Ly a5 Aglie: Cililee
O ESH Alia o ey ey e o sd) (e Baline il siue Caad dpuall cDAAl,
O3S 3 g 2ay V) laline sy of gl Y dlaial Ll (mpaty ) dpeal) il
yilae Jumdll 3 Caas Y 28 agdll cillee 8 1315 ¢ ST S eguid ol agy o Aol
L) 8 i) lallaall DA (pa Aime 5538 20y Ll

There are at least two 5ySIil) audaml oludy b J8Y) o Lpal -9
approaches to memory:
b Sy Al Al e 1 Lgmy A IS5 il Ui 5,90300 a3
glajiad wiy of a3 Ll f Al Leelaind S Y LS eyl
Gl siase sae Eaay Ul dadase Cadlsay alaiall )i A e Y] il
Bala meail fsaal) i 513 ) Lealdls cilagledll HLaaY 5,913 d saies
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pans @i bea Wl ) ayeal) il lade Ll iy caslall ) ae Jelil
: Jie 3,530 dadaiyy)

Declarative memory .as;yall 3 <1Al —

Sematic memory . bl 3813 -

Procedural memory .43)aY) 5813l —

Emotional memory .adlaiy) 3 <Al —

Learning is developmental : ) ghillg s Laill 4dda 41 alxil) —10

Lyl i 43l Y) Alls LIS ads caiatll ans flaadl o e 02y e
) all sl U =iy oS5 cdplanlly 13l Syaar saiy Vg Laalle il yais
a3 Jna 058 (V) i) b o Jandy cyslaasS Clilily gme adlyy ) 2
Ll i sl Aailag 5 painne At Lol Aprecal) LDAD) o W 252y 1385 Slada £ Ll
alaiall 4l (g Lo egin 3 AY (oa (e Baaa Gl 5 GlBle W) e 308
Alre Ghd (e
Complex learning is 156500 (slayg gaadlly abeal) alaill 35y -11
enhanced by challenge and inhibited by threat:

gladll 8 Ciglie ol Taags il 1305 g Laal Y Gl e cilaslaal) Jost
Cisllal) alaills ¢ Vs (5 Y 55 (any 35m 005 ciie 5l Adis Alatid aay
Eaat il ) o35 Lee Al po aleld DA e Lass alai) aalsy of
el dlee 8 1S T
Each brain is uniquely organized :3. 8 48, )b alile §laa JS —12

gle JS () Com Ayl oy (o ohaay Cam $4y pald ELaa A ] S
18 iaad] (e o (e Adlide Atie TR §Loa JKI () U cplaill 8 A 3k
Lzany (pe cabiss Ll W) cAliall Aalail) (e e senall (uds W ) e atp ) e
sl Jualally Al Ayt g 8 et (e IS ) 35m I3 3 Gl ¢ anl
& Leall Al gl dppumanl) A0l alails 3,130 Gl Aall Gl i

alaal) (e 5a0 ¢ laall o 3 alaill poabie of Gald) (o) G e s b
o Dt S0 iy Cumy edgal) slall Clat dujles DA (e Eaany @ Jladl
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O Gl el alaill Gy Qlafind e Gpalatiall aSaiy eall e daadl)
i Oy ¢ oy adadlly ol dlee b ASLEAD) o Cpalatiall aadi oy ) (g9 peal
il s agall o GRS ¢alat ol Dt Uity dpaglatll dlg ) Ll
Al By e lils aleill (8 LV sa il (e Cpralatiall (S ) Al el
Aaily) 05 of camy celld e 30ke g L aleil) dlee (e 301 e ac b Cuay
Joalsill o L) DA e 323 Graleiall Ciglae e o liadl) Camys daidia doial)

g leall e il alaill foalue (1.2) IS0 sy agllall ae JUdll

v vperental

We have at hoast e
Yo Ay oo O ancrargt
e ey spatual
e T ey Y e e s

¢ Laall Y atieadl) abeil) g50ba £(1.2) JS&
(Canie & Canie, 2007, p.37 : jaaal))

i laal) ) atiecal) alail) fgalual 439yl ciliydait)
Ayl i) cpus ¢ Leall ) atiesd) alail) toalie oy Ays05l il caay,

(12) Jsan ) ciadial) Glaleal sl ‘ﬁ (oaliall 028 (e Al plale aldiulg
el ) siteadl) alal gyl ool Al il

(42-40a om 2008 ¢ Ll 140-39 (a a 22007 ine s el )
(Kiedinger, 2011, pp.19-23 ¢157-154 La = 22009 « il 5 dlic
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:fladll ) ddieed) aleil) Gailad
(hladl) b e glaadl ) i) aleill Gliaalsally pailbadl) aal e
(68 U c(=2013 ¢ Jolllg Ailae ¢108 = c(12009

e e Jlad) o Lep o alaty 3l pSEl) b Ayl s ¢ ladl) -]

cilgp ¢ laall S e alaie) DA ey ¢alaill Glac agd =2

Al Egan s bl dal e ¢ Laall Clialse e adiai =3

ale s oLl £ i saamie dalail e cadie) i dalal) saaia olal Jiai —4
cosdill ales ccagulally (sl dniglly ¢ lal¥ly cabiacy)

1 Ladl) ) aiiecal) alaill A ol greiilly Ao sland) Gund)

el dily o Ll S 8Ly e Al ¢ Laall L) atiuaa) alaill 4407 agdl
Sle Gl 8 (FMRI) adash odaliaall ()l jpemy Gl i€l chliaaiall
§laall dalall (ailiadll Gl (capminy b A8 5 oall ¢ Lall Aluy) d)
Ua 0 22010 lelidl £43-330a (o 2009 ) .4l Jalal) oS5l
~174a oa 2012 (sle $66-500a (a 22009 «ially dilic 32-26
Gaddes, & Edgell 2010, pp.37-40; Gluck, Mercado, and <21
Myers,2013, pp.48-57)
£ Laall dalad) ailadl) :Ysf

<G Jiley sme sed byl b sasasal slact) ST aaf fladll ey
& (pe 1400-1300) (o )5 dums 35 die (a2 450) Jsa iy Jebiiedl)
iy 4l o sl o (%2) Jlsn anall s Y 435 Ao Hais 2l Al e
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st sl 4l oY) (Gay Matter) Zuolo)ll salall s 4ie dpaylal) gkl
Ay sguSe ye g ladl) Cliact of ) sl 138 iy (Pinkish—Brown) i
Lol Adlke liae (e oS8 £ Laall ¢ Liagd) sald) Wl ((Myelin) o)
Do Ay e el A e gyl § Laall Sy

16



GV Wy anits Al 5 gLl 8 SV AESH s :(Cerebrum) syl ¢ Leall —
Lt lodl) cliad) 4l 5 Gagaad Axg)l (g de sana

a5 cplall Callagy uled USG5 gy :(Cerebellum) i) ¢ Ll -
CASal Calls sl

L Seill g Al ¢ Laall Jayyy (53 e3a) a5 :(Brainstem) e laall g 3all —

¢ Laall Ayl i &l (2.2) JSG e

Cerebrum |
(Forebrain) | N

Swall

Cerebellum
(Hindbrain)
Sl

—

Brainstem
Elonll gi>

o) fladll i) ciligSal) (2.2) JSi
(Marieb & Hoehn, 2014, p.6 : jaadl))

f Laall Al Cus ) c Ll
WUl «(Glial Cells) 4ysal WA sl WD o e 0o flaall o5y

ie saaly JS dasifig s b (100) Laxe iy Al (Neuron Cells) dasl)
g5 U8 o8 b Lady Aliall Caillagl) S e sl e Algpae 4S8 063l (AT
Hlgia
Brdie ) WanS daans 48 aon Ll Gy i) LDAIL capads sdgg all LAY -]
Pleie Caillag baey LDIAL) 238 a5y cdpuanll LAY Cilaid]

fladll DA ghan -

Jilll g el -

gl B duaall LDAD L) e Jead -
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Aclidl jlea oot 5 Bl 3ale 8g -

Teaad LSS YT B T Y £l fagas A
"‘-\ﬁAs‘t.;:c;t: Oligodendrocyte RTR TS °"""_’ """""’» er2 ;eII:;
» V8" gAY Tl 2 ) = Microglia Nl
A NEY U217 Schwann Cells ¥y A )
2P LT WUy & U0
S Qj SUSS e ) gyt : *yz;ﬂo/{ \{\.\;’ ’ _{ yides
AN A \ Az} P G A

:;.gs':hﬂ\ Lguall DAY 1(3.2) Ja
(Dhawan, 2015, p.4 : juaal)
ity Jay) 8 Lol T50 Caaliy LaS calaill 4puli) LAT) o rdpmuand) LYY —
LAY sSiiy L Aa Al A jall Cliac YU il GleacV) dayis duall ¢l laal)
Sl s Sl (e sl
i qlly (Nucleus) sl 3l e (g4 ay 53 1y :(Cellbody) idal) o s —
-(Nucleolus)
danll CYLW Jaat 3y0aad 2855 ag :(Dendrites) duasdl LAY Slpa i -
AY) WA e cahlay) Jiia g ¢ ddall Jals
o Glaslaall Joi Je ae by das sale (e JS50 (3485 alaial sag :(AXON) Headll -
e JEY) Llee o ppmas LS ¢ pmnll jsadl Job
sl £ 8 Al B aaditpea dic g :(Terminal  nodes )culay il 4lgs —
Il e (4.2) JSE mamgy Apanll J8lal JLEia) adlse o gsind roaal
Auaall

..

. 1 aslgs
Axon Terminal

axasl, Saac
Node of
Ranvier

Gz Eals
Schwann Cell

slos o5 35 e Myelin Sheath

Nuclieus Cytopiasm (fluid)

L) LI g3 :(4.2) I
(Neistadt, 2013, p.5 : juaall)
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iguand) LAY Jas 4]

Nse Gk oo @AY dpanll LAY (e LileSl ChLEY) Lpaall DAY ava Jiiny
S Jawyl Jie o Neurotransmitters) dpasll <L ewd 4L dpa
zas 5 (Nor-adrenaline lly,sf ,sills Adrenaline ¢ully,31s Acetylcholine

ol sheadl) Qi 3 aysag dasanll WDIAY Jae 3401 (5.2) S

\

B
AN 2
wwasll Jowdl Jasl - & -
incoming —-—
messageoes
received

by dendrites

Auazll SMSUJI aJlw
noi.irou:nsmm.r m”-:" e
LR >

panl) LAY Jas 407 :(5.2) J<a
(Hines, 2013, p.6 : juaal)

po Aty alud] A Y dapedti (S £ Leall 1A Sl A jee Jpgeusil
Lol ¢ Ll —
LoV ¢ Ll -
AR ¢ Lol —
el £ Ladl) Y
e OsSiy sl Yy £ laall e S el 8 aled) § Ladl yimy
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Alaie 430 e loy il s2e e Jaidy t(Limbic System) gsiall jleal) =i

fgt pandl lpany

Lol e Al LS dayy e Jssaall e3al) a5 :(Amygdala) YiaswYl -
.( Procedural memory as),aY) 5 <14)

fex O Glaslaall Jaig ot e Jyguall 3l sa: (Thalamus) gasddll -
fladll 8 el clgine ) (ad) dla lac) Gulal

Jaly (e Glasleall alati e Joguadl 3l sa5 :(Hypothalamus) (. sdliguell -
Oty e sal) Jie Lpula) dpnslsal) adlsal alans 8 Lla 1o Ganlys canndl
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