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The Effect of Using Six Dimensional Strategy PDEODE in Teaching Science on the Basic Eighth
Grade Students' Achievement and their Attitudes towards it

Waleed H. Nawafleh* & Razan M. Muheedat
Yarmouk University, Jordan

Abstract: The study aimed to investigate the effect of using PDEODE strategy on the eighth
grade students” achievement in science and their attitudes towards the strategy. To achieve the
objectives of the study, a sample of eighth grade students was selected, consisting of 61 students
distributed in two groups: an experimental of 31 female students who studied science using
PDEODE strategy, and a control group of 30 female students who studied via the regular
method. Two instruments were built; The first was an achievement test, which was applied on
both groups before and after treatment, and the second was an attitude scale, which was applied
on the experimental group after treatment. The results revealed that there is a statistically
significant difference in the achievement of female students attributed to the teaching strategy
on the test level as a whole, and at the level of knowledge fields (remembering, understanding,
analyzing), for the benefit of the experimental group. There were, however, no differences
between the two groups at the applying level. The results also indicated that the attitudes of
students in the experimental group towards learning with PDEODE strategy were high and
positive.
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*wnawafleh22@gmail.com

1ARY

—
| —



potall us yui o2 PDEODE ittt slas¥1 ot il alasiwd 30

Sliiga Ol 9 aldlgd ad g

YeXr gt gn ¥oae VE alxe

O5523) W= e pugl Sie lasd S
plaedl 593 Led 0sSay (1aay CESE
@lail Adeal Lliiey Sguey | puce
oo Eetslae sl smd eSS Lex se
08955 Can ALl pe pelelsl IMS
Y Adslut) @gdylas (gald g g sllads
Sty oyl
YT Oledl) mgd jlas

slopy Bugund) e

Aol a plaledl SeHl ¥ O
Gl pslall unyuig Acelall
oy yoi Sl ¥ g & gimall
d>l (e ddelailly dradall) Ol slestly
Adld) a,daid) wad g Ol elal (ewsd
Sugda Oludias 1) 3445 SUI Gb Al e
el y @Al B gy aedll Ja>
g2 adially Guelaodl Hlgal B dauaidly
Ouladd oMl O es ALt @lalll B gan
Ol oS egiss e Yay
Yoy @il O gubilcs 9i O 9 s O salaally

YV 08 3) Arelalt A3 yasll (Bl (e

> (Al

(3 ged Auwliwdl slas¥l
Aol ISal le Lege Licdaiy
J9e il Jax e ad] el ey
Gl Tl g Sl ceelaill dileall

Al il a9

SRR

aaled)

G Addis OMSLe gl aBlge dgalge
rwdidl g dasdodly dddliel Ll )
C;,_Q.m I 2 cdlall ;9 u,s_'j M:....n,
o yﬁ,ﬂ.ﬂj A ,aall e Laly Ladise
s ey Lolaie plaetl 593 05529 cdolad
elait) b lSliey eladll Ang
Ml Baclue B ad LgigSs cAengdiy
e @b ety pgiladiact Guelg |gmuad
OMUSLLN J> r 9y @ed eidg dhgaud
LS gy 3aadly Lelt Olus yall a9y
Erddg @l e il Aoy pgilaas
elein) Olo glaess Grelaiad! o Jelait!
O Ayl B9 Al elhy

(¥AE Go (Y IY (allad) (alaioll

b)h!

40 glad

—

YA

E¥ s il o2 Lo jluie 1) glad @Iladl dgda
«Blactly palall £193l aran By (Bl
o2 le LB i slew) cdlaly GAT e
(AN g elall ) slanl)
Coala! Sadd Guasid Jai (o9 cdae @lBLUI
Covadsd deddy plaiedly decdall do
Erb L )
Juadd Gle deilE dwn S Olemd il
Dysma oobiicly uai ISy cdlall
Ol il Glds] Joi G cdcedald! Adoald

-4 98 ol

las  aslge

Sald g

drasdg el B Digé pedl O iy
Adeall b Lwlui L, wad  elaiell
oo e Y lgadsdly el -diedaid
BluaY Wi g (elaielly daladed! Jaal!
Jlrnadl Joddd  lgmagidy z o9y 43
O 5523) S pmeniidly (il 3119 (B yast!
Lo g Ao ot 938l g dualall Of yglaitla (yorr
O cdlald Busus Jleel (o lede oS50
JY Gy elaitl [pald s ,all o aSy
3o el (OMSERN Jg Oil I AN Ll

(Ul Jg>  Aeelaili-diedail|  Acdlqall
O 53) sladiu¥y Eondl clall gujled
slaad! Gud=id g
Ll yidly ST dcedall 2o 0l Al o
$25F Ao glaidl Oldeall O Lo g et
dolady Lo o dadd (S dllall med )
roolad HanSy Gy Uol ) da oy dcllal)

Gy Eald (AT

(NRC, olidl somi ansill sla Lis (e

.(1996
oo Gemdl B B s agex cdi add
Colsm g plaid) (B duaus zaledy Ol Al
Sl ¥y Sl elaidl g
BUEL (R S PINTSO TS Sl | POWL
Blas¥l ) Jsosd  Laliy  kdlad
(Bybee,  diedaill ddeall (o 5ga sl
Gwidly Aclod) A ,daidl el cos (1989)
Opedacdl dold g Gog )l (e sl

4 Osinliy 481 D3eSimg Dbl Lax e
R Bl cedluls slE Y ol (e

'



T-T- oy ¥ane Vialos |

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

(S8 JSin A glaoll WSl

Lo G ST S
:Discuss addliadl doldl A joll @
@ oMl Jeas A podl old B

Widlie (B e Ole goowe
Jelidly Ol et Jald g b ,lsai

:Explain  ewaid) 3L Wl podl @
Al A et ols G2 Al e
(A g plaedl Je> I
Ole gamall 2o megxil Jaldy
Acload! AdBlatl IS (o G Y

5 yallall

TP P
adas Madl daal I i sl @
@23l Adhy a3 :Observe

I e dyallall Je> @oslyig
JSa e wlnidly aan¥) o 4o
Ol Ml heowud g (Ole gons
pi 4Bj) elaodl (e da gl
OIFY ade (e Wla LB Cdlall
o Lgadled aue Jla 2 (5B paedl

(et
addlied! dunlndl PRENSUN (R
Jodals Addal agay :Discuss
Slasdall  IMa (e el

i g (Adslall 3slasdl b Adaall
ohlgs dwjles ddbll o cdlai
©eSe )y waddy (i,laetly Julsill
LOle gamall 2
:Explain jewaid) dwslawd! dds polf @
OLadLd!  arex  Adhall  4axig
(O 5 g Ol Set) G 33 g gl
ax 53 il OLAaBLAY g M (e
LS Adire e
gl IR e AenSiu¥l sia Tads
91 hadly AlSde 51 Lgage Yijw elesdl
plaial o ge (955 palglall e 3 yalls
Joay Ll a9l g (0 ST 8 e g LT

—

il alag¥l Redliel  pshd @3
Oy oble Geetlal 48 e PDEODE
«((Savander-Ranne, & Kolari) ¢, ,¥ s
POE e
Gty AOL Bl Aawld e AeSlall
144y (White & Gunstone) lauci
Predict 30031 oo Jal e &M e OS5 9
Explain  ewatiti g Alas Mol g
A o iud)

RPN WINT

Al i slalie¥Wlh  &Jiay

ple

Observe
oA Clediuwl g
alacdl  Cluiss Sucluel
9o Al i) ls LadSS Cos cdelall
e (Olaiad) O3S
BICEL (RS- PRpY LUPPRNCTNER B PP WLetl)
liddlie le pganddd ddhall lglosn S
el G aad¥l ae Lgadsgig
sl cla @3 (Costu, 2008) rltasShetly

Cl¥i g

(Savander-Ranne, & Kolari) ¢ ,¥ & 9 (=)
Sl (g ST W e L LSy
2ol 2 Conold Alas Mol s pe Guewd g
3529 sy La a8 uaiy PEOE ol e
JEo  Jd eelsiedl e Aleld  Addlie
Aabld BLoLE  ywdi  dls e
W 48e el Explain il JB 0 e
t M9 ole 59 PDEODE sl yo o (ya
Discuss

Discuss

4a8lie g Piedict 53
Moy

sl 9

addlie g Observe Explain
Ceodniwl o8 g Explain  jwwaiy Discuss
EOMRCUL R (PUPRE S WINUR VOSE J- (RPVN
diad pal g GILD Cawall oMal A
el 2 Lgalibuul Wiel @3 cked! Aawdigl!
o @ (aeladl (6 siuedl le Auwnigll Bale
(Savander-Ranne, aaliswel! diwl i a) god!

.& Kolari, 2003)

Acwland! sl LS el 0 9Si
(YAY¥ (ellad) J>le cw e PDEODE
:(Costu, 2008

aay :Predict joat 3 o¥1 Us ,ott @
Syell pggaall Jg> 5 yalls glacll
o ol pgtd iy o cddlall doilas

ol 3 jalial i (ST

'



potall u i o2 PDEODE acutodt slas¥) diond! il alasiawl 30

Slaiga Ol 9 aldlgd ad g

YoYe (9d g ¥ ooue V¢ e

dalae ke @elll Oe el dosd
«(Kolari, Viskary, & Savander-Ranne, 2005)
Al gl B y0al lalll A1 eldy B g Less
AN M (e A paedl Tl dardid
Guiad) ey ennSI) Baslad) Xb yasll (o

NCAT
@? el A edaid) Ol pdas § ai e
oo OLBLNIN! g Olddiact! o A3Mall dydsi
a3 el e deludly aly
@ hegin BLLAYI o W ghwedl Jalgatl
(Theory of L_/..LE.:; BREPS (I P (I TR AN
e = kg sl> I reasoned action)
A4V ale (Martin Fishbein & Icek Ajzen)
Ob ) LeiSey Byl ola O] o
Luse Soglu @35 O mam Lo Lasa

e slal e duus jelde Ll OeSo Leaie

G il A il oia udd g ot sl
samatl 9o (4x0)  pamdd  aamze O

Collen pdolas 12 510 9 o glealt paileod!
2000)
H CR RN

¢Joseph, Susan, Wayne, James,

olil Tt glaall as il @l 1J oY)
G oladl 1ha ISChlo ¢ (I oludl g s ddl
Bgw ol taa ol Slaie¥ Ga,b e

v ol Aula) CBlge ) A (352

oeleia ¥l dakall asadl &) A
Dheaddt @i Bl pae oi Jaadl ela¥ ade
e aladl s ISy pamall S
G rasidl eudill Al 1)) Gl
1 (31,8Y1 (e Zelex of) a0 4 ouds
olgd Ol sl (& gLt

REURPONT

aadls g

dag o OF Al g ) (e S pdag
e Iyabee 180 555 aglall syl
Ol puiiad) @al o wad G Adiall Olals)
¢ el Adlall Juass 5 )55 S
Olal=il 48 ,ae8 (Kirikkaya, 2011) a glal
BO B gl (puae g g ge g ol ,BY
e g0 2l Ay asdiw $Al & plully

—

£Y.

4e gomoy Louay podng ) @3 O3S
add¥  pead  (Aadd¥l (e
Jo gt lgagarg Ll g SLLAI) a9
09909 Wlald degeme ) LM (e
Ole gaza b Lo glad Aads¥) ois b Leall
LS (pen L@ Ol pt) O gdalin g B b
pue Wla BT Lo s ddshall sis b5
Il 2 Cllb U (a3 3 L sadl O 35Y
pediy Adslwll o,lShi ae lg@dlgi puc
G yae axSag lgae Cadlgd 1) Aegast
Aot Adsld! Of judnd) ae ps MG Busaond!

dalaia g

e vy ccedasa)

TR WWRWAT
(ALBLadl g gl Bylge (po cdUall Sl
Aaindl g duudd Eatdl Ao 3Hudl alus|y
Wle gome (poud gl ou g Joalls @laill o
CESH sl e gasRl Ao yd alllcly
(G s Lle o MLYL ETh g Aw jued!
Ol Aueil g ulaill Ad gdue Joniyg
A i Less elelally @lall god dolou¥
ol Oldes  Zujles o ,d
O o9l gy adalstiedl
OSes die pusaly AU RealS s relaiel!
(Savander-Ranne & wSiall Jglodt (pe

.Kolari, 2003)

PYL (Ve BLOV G NV P)

Z\.&w\.ui"

Teald g

PP RVN { Y PO (I WP I U] B P
WelSie Adily demdl il Lk (PDEODE
YRV P R D R I RPN N RN {
Sledy  gli N A yell elatiad
AU g (el Addall Of juall Lgilel yon
bowieg  dawie  Adyylay  pggaell gt
Jo sl Ao ol plated! plaaig (ea jusad
Lo 8 pilie Adyylarg dwdin pggaed )
Aalsd wie dolad Lo Gedad e ouelun
soshl 3 pewd Ll Lesm (YoVE ew¥l)
Jomd ple Al welud g pusad) Olsles
(el ) pgluand 33l 59 (pgedad At g fue
ealacd] 2eaidy ulalll  god egiadls g
Jodadyg  dealall  Olalsd¥iy  cAcelall
el g (Uasdl mualaell aliadl Ol )y gualdl

'



T adey ¥ one ) Salos

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

Gl b Lee cpun y ) el 0wy (6 Gy
@ adbl Sacle PDEODE dsdi yiw! O
Clds LeSo Aaliedl Adlondl (a8l godl agd

elall @ualaell Juadi sl s

o2 (rY) Cledldl Lal,ai Zulys by
Al Adeld sladiul 3 cdaa s )Y
2 PDEODE  Zcwlowad! slas¥) Aoyl
Lladl Zewla¥l s ol O Juasd
i) et dddb (oo Al Hudl e SO 9SS

Tp i (Gaie game e 1985 ulu)
Lo YE Lasuc 9 Adaslos g (Ll YE Lasuc g

LG slue) @3 Awlyudl GBlaai Guasid
RS HLaS g 6L jual) malaed! Juasd
B 939 I LN OHlal A8y - odadl
Awl yudl e geme o Adlas| WYy (42

BE-EN) IRPRICER (P DR P SgeRL]

AAb it M—bw‘ Ja=d

(u il Ayl gy (elaldl usaun
Cew yd o) dg jonddl Ao gemall mllaty

sl ) 3las ¥ A il pladaiwls

By

S ocdas Awlys (Yre) pdan g ,ais
el il S8 ole B ant
d,aid galee e aeilan (PDEODE
S 3len (e 5 sbiarSI Jpuamd B Bl

ﬁ‘n—\élu:l-u‘

G ALY Olgally el sant
NUTEL (RS S VUM DFL R YPASON (R Vi 3
DL sl @3 Al b pE Guasid g

et soslad g sleenSI) Gims B e
Ol lgeld alasdle 3151 sl g ¢ Aalidt pusaud
M8 se OlEsg sleasSI B ASLY
Saladl aall oMb e Ldls 14wl
[ ame B Lolsde 1583y (oulud]
Aegerey (Ldll ¥V e ,ed de see
3929 o L Oolaiy Ldls vY Alails
it B9
Ol ylgatly lalid) jSail O jlge g ol yoll
e gomoll mllal g (e genedl (no Adla¥)

PYRReSA]

aNs O

o Eolas|

—

€YY

Baledl g3 AUl slmils g g gt
Aai e B P55 Leelaln SO dewl yul
gt aads g3y saledl Sl Ol jd g pualaed
ol (b ul )l dluasd 5L @3 (e
950 bl ol dpd (SII1 COUalld (Balad)
Lalon Gasa O asdaiun (Aas dawl yy 3ale
g Lde daladl Ol of Lee  pssi

.(Kirkpatrik & Cuban, 1998)
LEPVY SN BUAP
log  Apbcdl  (un yadd)
L @S ey Awliwt! laa¥) Ao Syl
Aradaidl dideall B dplan) Oljae (e
dradaill Adeall 1) gme cdlall Jan B9
daIlact W glemess dwlydl ois Oels oAb
polall B JeasmUl (G giwe O AlSde
ALl (ula¥) el aal Sl s

e Le ‘_,.Lc
fad) P ) Rt

X

VR [y S SUM VI [ P ‘([ WP S P

ols g3 OlLdUaY Olal=il e wadsiiy
Olalmi¥ ol e Gdsd O¥ (Aol tiw Y|

Slalmi Y

ola (19S5 Leiad (OLIUY
eyl Aa sl gt Aol
Ol gludl le uSats &3 Ol Boaciacd
B9l (e jedl Jing (DLdUall dcaladt!

el 3l gl ady JLIL

FHaied! Galwtl Lo¥l Aasiye IME e
Lo e 18y Acwlawd! sla¥ Aeed! Yl
a2 AWy Ao el Olul Al e sae
o2 (Costu, 2008) giwgss Lol i awlys
adeld g (o @as = 5
adial duclus o2 PDEODE o il

WV

BLsdl Callge b adidaly SIS pgd e
e oSSy LOMSAGI Ja g A g
Gl Cauall 2l cpo Ll €A (e il yutd
DL @3 Awlyudl CBlaa] Gudsilg . de
9 Lo das p3g dcedadt abuadl (o sue
@9 degd) Slesdl aBlge (pe Ao geme
Ahle OMSde e gl Hlas
ABy Al ydl Wue 33T Gle Gubo g A gy
AV Oy Bgyd 929 I L Olal
OIS pggaed ddlall gd B cAdblas)

e

'



potall u i o2 PDEODE acutodt slas¥) diond! il alasiawl 30

Slaiga Ol 9 aldlgd ad g

YoYe (9d g ¥ ooue V¢ e

Ot Abad! Ol gaid) Jodal B G903 A o5
padiedl g pdl podl Juasidl (693 ol
Ae gamadl mllal g (e gemedl M B

<Aoo il
(gL 9w g Ot ben Lo S L=
S 952 9 Flokolsy Blawg

Samsudin, Suhandi, Rusdiana, Kaniawati )
Cdus bewd g3l 3 4wl s & Costu, 2017)
rudoliaad! Jlmodl Kol g2y dceid )
T35 e LWl sl judll elas S
.PDEODE le @il lelsi esdlis ulad
e sl e gheedl 0SS Cos
(o palll Al qeualicd) e juss
Jaall dasd) cUST Jelaily Ao alge
DA dlue) @8 Awl Il Blaal GETt

V Sl cad Jee @yl (ot laa
dal y)dl Ceals g L(gedas

2 Ol Al
G OSTy iyl A8 mealacll (peelaod)
CAble aalis pgad

(Demircioglu, 2017) gla 9 G yo2d & i g
Adeld A yaet Chus Lo S B Awl s
Al ) Gle AeSlal Aedaidl Aadss¥)
dacdall @b 5¥) Adlatl @gd e PDEODE
sllas ¥ Balell A jadl
Al e Al ot Aue GO9S g . dcawalaodl
oolae e mali B oW1 Al
Ll ot BIA] Fudmit g L ASIALY! u laed!
i aoled e 0 HLES ! Grdad @3
B2 2929 LI O ,ebiy LGy (B
Olow giad) PLE RS
Ayt e game Adly Oledal (enilust)
N G ) iyl
Sial H5a3 eyt Ayl O WSl
codlaad] peiidl g dcodal! muialaod!

Axdlas g

42\.!4.}\."4.”3

o Aty (Y0A) ao iy el iy
EPEN LIV R RS UL SO | CE NV S (BEL
9= Jeadl 2 PDEODE acwband) slas¥
[,V Z-N G WL ||
el QlisLdl sl ady Mdaw gied)

‘”_,SL“‘.H Lall dale

—

£YY

LMoy Lol buwo gudl B dulys By
((Dipalaya & Aloysius, 2016) _wbews g3t
Ol 330 AN e 42 a0 ) Cclln
AMWEL Adhl s eladd
Ol yuatt g ((aalce¥! (PDEODE) o yuiidt
O Jeladly
Lo SO 9SS g AraadlaYI 3,08 g Lo it

At il

A1yl el
Ao edl Al e Ldls £ (pe el ol
deo e (e geme B (e jge Ao il
ER S WP Bramly eyl
FB Awl ) e geme e Slae HLas
3929 Al LA Golaly cd i) dang
el e JS3 Lblas) Jls a0

-{RVY]

Jelaidl g deeaala¥l 308N Ly
Tlaly  pladl Ola e e Leghe
»O0 OlEmy Ao, Ae seadl
@il Ol> e e PDEODE ol yiul
das bl B ake el NVAA Hlides
G B sa Ol Less dAsalde Y

dadi poll AeesalSa¥l OfHualN (g gd Al
GcaaalSa Wl Ol Hual $ 9 (e de el Ol
s oy Jlddey  dunadviel!
PDEODE  didl yiwls @dadl Ol dl yu

%on0.1

Aenals¥Wl Olyual g9y Adhall g
Ol e B3b) o2 Juad¥| 8 Aadi ol
e

Chas 53E o Awlys (Y1) use $,aiy
Acaliad) slaa¥i e S il ST 4b yae T
Sy gaidl  Joaad b
awll ddlal Acolall
achge Ldlbs Ve e dwlyudl de COeSSy

prolaell Al
ola¥ aala
B2y Sy Aol gl geme R
Crw yd Masbis g dcwlitad) slas¥l A S )il
Aalie ¥l ady ylatly
Sy gl padaid
Jlag 388 ¥r e (98 Ll (B 5,1 )
D3 398 uo of O ZILED O ylal celaeld
ool Oy gaidl Jouad B Adlas| WY
Ay (e gamed) Ol 53 o gis o
Laso (Ao ,idl 4c gaadl pllal Alasliatl g

JL.J:'J A‘-\.C!

9
NENY gﬁ Al

'



T-T- oy ¥ane Vialos |

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

Gl Ayl i @Ay (TAY Awdn
Sdpudaid) aay ylall

Wsgandl o dulys (Y41A) 3l eddt 6 iy
Alasiul  ddeld  Adjae I Cdus
2 (PDEODE) “culiwdt slas¥1 domdl il
RSL g Jrami) AedS B pglall o yS
WL NV (R TPRPON [RVI Vi SR MU P . {
Caiall (e 1iceld TA (po Aal 0| Kke S oS3
1oHe gae (B (e § 9o (oI ualiad
RPSUEITR NP PWIEVINE I PPN
Al Aol il pladniwly u@wg
lowys  dield ¥ Alasli g Al
LGB TSI Al g Baliaet) dds ,latly
Clal g elua¥ ) SAU HLAS g (luasd
Adlas) WY O3 Bg,d 392 ) Il
Otie gamedl Ol Olawgis  (po
(huasill HLASY b Alaglally Ayl
451 Hlge 9 (JSE el HuSal) LA B g
i gemall pllal Wlo¥l lae A all
. dn youd)

Aasbudt  Olal yadt ol eatal IME e
sbjwall G2 Cols lgelase O dasdby
ods Ol Lok sheexsdt B Lguaang
CHoliby (el Canall agle B Al
o By aOY) pale B By wadsdlly
Lged Lt Oldlal le dawmll Slas gl
Al @i 33 ymedl mualaoll o pASI Sle
e Adiage dd Comunl aladl sl O td
O, B Olielly (e N (S gied!
Galall Ay gl b lplwisl pue o
alodal Wd 3 Gads Ley @M ¥l
A gl ¥ A Sliss dasMag gy OLIUaY
GP el Caall Adlb CI ol Awls i
Gghall (po cuall s dsy AN SB
Olga ol Al ys HLASY auadny Y dagel
Loss (TIMSS Sibeisls ;19 pglall 2 & g
— Aalud) Olal il e Awlys as g ¥ asi
eSS dsld) ele sgus b
Cos sl ¥l sl g3 OlalsdY)
CA bl Lo e gy 4o 38 3oty dwlyn S

(

l LYY J

Age COgSIg o jadl dagall 13 oyl
JEell Lo pde Uil land (e Ayl
Leodb 3uc y Zuw pid! Ac gamedl Ledisi
Aol Ac gemedl  clie g ,3WIg T
lahs  olaldl ael ddls ¥ Lasacs
BANN @3y dredl pubed) Lulidie g iy 53
Ao pomell Cuys @3 Logildy Loghis (e
Lo Aeatiaadt las¥) Ay play dco Hid)
Byl Gy Halall Ao gesmell
dxdlas g Comdl BlaT Gadad dasg cdpaliedl
WY 63 30 3939 owd Lilas] SLLL
Slaly  Jeell  elds o3 Zuilan

S ) Ae gemod)

Samsudin et ) 9,579 (oowele iy
oIl CAus Lewd g0 B dwlys (al, 2018
Olhgaddl  Jodady  dadall @gd  Guwsd
Bl 2 adlgedl ISeelion mralaed AlLiadl
OIBY @lal riged geds Saltdg el el
Zue o4y PDEODE ! yiwl as
ol A sedl (e Lol FA (ne Al yad)
O LS Mlae) @3 Al yud! Blaai G.amit g
ol pralas g abee B Obyghws dm i
ED B2 25> 9 OGN O yglai aB g . adlged!
Oeobasdl Gdawgiadl o Adlas)| WY
Heo yidl AuljAll e geme Adly Giladlat
dagylal g OLAsY Gle Aaslatlly
e slaie Wl ol ;3Y1 elad pllal g (il

.PDEODE Zcndil il

195 LT Lo gl B Awlyy By
oy ST bat caas (Ekawati, 2018)
Adl yiwl e @Sl edmodo  Gidas
oo sbjual  uwyi 2 PDEODE
sae) @F dwlyall Bus Gudsily . Jasill
Wl pe poyl le LAY dawlyy bile
gl By LA jo S vy LA @l
> jo (o Ml @lad G Baby) gl
o 9N U et ) dcedadl 3 9l JB Lo
Al oY A el (e Babiyg (Y¥) A
O Baliyg MUY Aewts WO W ol
4old) U pedt ) B9 B Le U e

]




potall u i o2 PDEODE acutodt slas¥) diond! il alasiawl 30

Slaiga Ol 9 aldlgd ad g

YoYe (9d g ¥ ooue V¢ e

Moo o b, e AT Lge Adlall alelal
eeladly Ao das poglall
balesn 2 ,¥ psle Bale Cladsl Ada LY

5)‘)'3 slaldi

rolae OF pd chelall Ay eIl B Acwlui
020 pale Gl st Jesll poglall
s e pe By SR pslall Mliles |59
e SUN aall ey Jlab¥l ol

YW e YV (i)
Aasdl ae L,.&Ldg pudl Lo e L.:.“.‘uj
Loy
axi Ol g eelallly Ao B0

(Yorr-YaA) Aty

ALl gt BLASGWY  (pedaietlyg
Aol pgdlaaiy  eglallal Gbobg

£ grudl B peaid ueld ABLLYL
(el g Zo W B4059) Blemdl Sie @laill
Woglmesn  Adledl Awlyudl Oela (Y1
I e psdall @lad Al s
HaILAN Acwliad! slas¥ Aol yhiul Cads g3
Ll Sle
O By 9 pas o gi I B polactl Glga gl
pedad Jan g bolddy polall GOl @lay
Ol sl pa Liasig 5,51 ,i&si pglall
Clied Wdd s e g pglall O¥Lael Acloall
Y S I Gl (B Al ! AlSe
P PP O Al "
@2 polall w2 PDEODE 4wl
s { Gwall  Oldls  Juasd
"9la gi eeilalanil g

e calen Ly sl

st

Oe i

PO ¥ 5t 13l s (e Bl

caual! Oldlle Juasd calisa Jo .0
polall  Bsle 8 wlu¥i (eldl
oyt AouSiphwl BMERL
Attt Al Al )

L CPRIRE (T PRUX )
Sl Caalt Ol Glaledl Le LY

Pl polatl @lal god ulud
L PO RV (I P (I PPN Y

—

£Y¢e

i
‘;Lj.e._fs-”

90 oMl e Gle dendl i)

> e pud
RS YL (I P EY R PE DIE LI [ PR
Tl O e 2 (v \n) Al
e gamell ObAladl aw g cIglG adlsd

Sla¥) Al il Alddviwl g Aoyl

Ay

ool Ollad¥) oY Sty cuwlawd
lsle U503 leSs dondl wd) ola  gou
e uSald (A gd pe dnelad OLlS gl G
Adaall Ol ydbie e oyl g Juasid
)00 Aadl COlgntl sda JSo 9 (Acelaid)

VAl yudt ol sl oY Lakie

Lol 9l yud| AUS e

GP aads dsa s Awlyudl WS Jheld
Mas alids b Adall wl)ud) Juasdd)
ot g0 dode Ol 999 poglall
Oldl Olasde s g 2 Slh g (pglall
oo Oelasdl le 1, a¥ LST Adiaed)
BLD sgo By cadeall Ao Wl geb 4
s bess Iy ) Dlal duode Ol o
Gl Caall Adlby (g giael Auied! slaY
Olga gl
TIMSS stati s
Hlal LS Juasil candal Ledlg | yd5e
gl Al Gl S el SIS )

oy sdin 2 (YAA) 0a,¥1 By

a.u‘JA oo "é Qaj‘z't )

Slusbs b gull

GLA il (o al yull Jruamil s g
e ¥l oy cdlally placd) axisi I
BT §yise Glad e 4 Lo slgw ax
Bagde Jelse 4y 3355 (JLa¥) Jdiwe
Jol gadl aiml syl 3 ko dad g L ALRIie
il il JuamTll B L5855 U Aegell
Baledl  gmd  Aoloodl  Olalad¥l  Acelis
Olal jadl o S udd Cus el Al
13 9me plaiell Jasm SN @elaid) Zeesl 1)
Al Gagy ceelalll Aperlalll Anleall
Of Leso . Leduai Aewlowd! slas¥i alidiwls
asle Bile (pe Bumy LS Awl,dl oia

rol G Baled) Soli (el Caall (5,

'



T adey ¥ one ) Salos

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

«Discuss Predict

audliell g

Aadliadl
alas Mol g
ols @iy .Explain cwaidiy
Yidw elaadl gob M (e
L3l le cdllall psay 2o

«Observe Explain
Discuss
Olel p ¥
9l g9
e A8 geme Ll @3 (ldy p g D155 e
B iy g gl 9 DL a9 Wads Y

LS Wadally i pie g 2wl yuldl Jas|
DY L Al lede  Juasd S
Caall (o, agle Busy B lhuasil
ol 2I,RY  del M wle¥l elid

<Ay

(R0 Yoar) Oy B yan teladdl gond olan3¥
(Liw 5 L)) 2,200 Hsaa" wily olas¥l
o Py ke g aoge 9l L el g3
Aad o elaiad) 3 all uwd! Cad goll (e
Mt ade 3d1gy Buall (e Ol e
Y (vory)  alea
Bleily  Gleiud 3,4l Ja3s
o ST gl Loladl smd Bidss Aufs sl

Olalmi Y D s g

QL:}J"

L3y A sledi o plogl o @l
A gon A Jolil Iidas Lellay Lew Lo
@ madyy . Ae giell Ol udied) (pe B o
Gl lgde Juamy G Axull Ll
el e Olalea¥l wbde e
salie) @ @AM Acwlicad! slas¥l Aol il
Al ydl Gl ,a Y

aall Ol wled) (el caal Adlb
Ladged! Auwjaedl B wll¥l (el
& g0yt
Alall L ol il Jiadd B oo dad
XN YNA gt it

9 owlud) Gelil aall pglatl wliss
Adlal 5 ,aed aglall oliss
$olasdl IR 329 (ulu
BYBIEY) uﬁ TARAN E,.w‘)..l-” ?l—!—” Y i;-\-!

NUFRS ([ R

el awadl
I TERVAYEPE B

—

¢Yo

Al yid) A 5a

G siwe e Adlas| WY 63 3,8 uo g Y

Ol o dawgin (o r.v0 =0 aYs
P RE LM PR MR { R PPRSC A (- PPOE N {
dwgiey Aewliad!  alas¥l
et e gamal
drasidl HLES Gle dpslde¥) 4ay 2kl

cpslall Bale 2

A s

Z\Ja.gL«b.ﬂ Ol 2

S ya

Lu[)n.\." 2,5.‘5!

e Rwlyd) Aasl add ldg Ml dceal

e - DN PPN | ORIt { B WA | R 2&.3.@?

AL Wl Ol ,mal e (@3S
g Gl obyall jhissi L ldels

polall palie o2 Zeatlall 2o Ol >
Aleall H g plaiadl Ll 35,5 Sl
eesl  Jiel Lo dipelall Al
Call Adb Chugiul LgisEs b Al !
Less TIMSS Glovie¥ O gaadny (pidl el

SIS Ole glaotly ¢ il QAW 0 L
slaa¥l Aemdl el elaitl Aalaied
Al

IMe e ol Ldl s ub tddeal! dead)
Agalie Olul yut ols  Jax
oo Bkt Guedaddt HIad Cals W8 s
el OaSd Ilall Loy gome (952 Ao
el cdlal 4l esles ae 9D
gl e Wb yae A D9S2y AdMELL

g5 Al ytl

o Awl )l ols mewd 43 Less Lelale
golie sl dudes B Guedlall pleial a9
Bale¥  ddjuglaiy  pglall
poladl sge  Olalidg
PRGN (- VP P

Qlual  Wluo

e Gl Le

4Lhl Mg e Olay yadl
PDEODE Zalubuad| 3as¥! Gosomesl yical

Savander-) ¢, ,¥sss9 (oyyaidle Led e
ooy 44y 4 g3l (Ranne & kolari, 2003

Aasliledt  Olel ¥ e dladu  eualS
g guddl  TASY)  Cuadl Ul pell el
]
)



potall u i o2 PDEODE acutodt slas¥) diond! il alasiawl 30

Slaiga Ol 9 aldlgd ad g

YoYe (9d g ¥ ooue V¢ e

¢L3 @35 PDEODE  Zeuluwt)

TASY) Ol glasdt

slas¥y

e 020Y) pgle Busg HLasl @3 @
el el oliss

GG G ugol dpusi @3 @
o2¥) e PR
A gl gl Sl N dgilae
A e pilaall Ao asE Ayl

(2o ,¥1 milaall

B ol

Wi g e S G Sl @
L Tiaiaiel) Aeolall qealaell

0ol ($ 9, LAYl e gAMLY @
PSRV | Py Aoyl
Oiglasdl 243 yaql
el Laid sy

-Lgdd 9

e buaai

Ayl

Oeuad B g (pdaeld Jdy sluel @3 @
P VE M (VR V- S VL AL (R KV
Olg>rgig  cabiadidl  Lgsighs g
@9 v g G Gl dsle
Adas adl gy dews yud Ak VT alac)

Al yd das JSI Bas g

elaadl Jds Biwo e Gasadl @3 @
P B2y el
Gl Adya Sldg cAwlad)
e b g ipglall s yuf codlui g
Co (o Jddl Je> @iy sl
Wdalasll dygalll  Allaall

CORKTRCI

S 9
Tty dhuelall 234319 g gud 9
ziled dasllas Gue g (Eradl B
al.a.f}{!

oo lgiudad  dsguy
Olaf 080 LY oF iy LOldlal

LSl ¥ gy

| At

oan Coyaig el (eSS

—

£Y1

Al ! 2 gt
e Lghlaome 9 Al yodl 3 gus el
O e e Aulydl Gudal aeddl @
2 ula¥l el Gawt Oldls
e go yutt

Jo¥ Gl Juadll IS5 I3
XY a1 plall e

uﬂf}ﬂg.‘&?\.u‘)dﬂ ol O yiaid| o
Gl Oliss (e oY agle Bus g
sk ¥ yelid)

QU;}N fal) Wi I B Ein ©

PP RNV ‘;ﬁ Ao diwad!
Ol 2 Oldlal hus i @
Sl yud) O gl le
Olel yo 19 430yl

Al yI) mgie
Al peiedl Al yall
le Jaiuedl aied! AT HLARY il
O gamn aludiiul @ Coo bl iiod!
sas¥l 2y ey Cawpdg Ao S Leslis

PRV S WE K 9

A yhatl Cwys Wl (53 Yig Al
M‘ )LFA:'-Yl é:g.M ‘633 &\e.\l.:.lc!ﬂ
Ayl ey B e gemell Sl

4o gomall e Gub Olalad¥l ulidey
SA ) Ay Aoyl

PRI PSRN

Al Y Comdt dae 2181 aue b
Adls Y ey Aoyl de gesodl

O Adlb ¥ guai g daslall Ao gesedly
uyaedl G2 ulu¥I (el Gal OLldls
3N o U ge ;) Aaslnt dad goldl
Aoclall) 30 gotl g dcaf jud) Cof gat

Aoclail) Baled) ¥ of

Gt e A mid g pdaeld ol slael @3

LGl Y B2y Ao il Ao gl

'



T-T- oy ¥ane Vialos |

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

o bLE Y OMelas @id o gl ,S Less
K HLiaVy Gluasdl HLEsY S¥lwe

418070 A0 G
LGSRV O pA4Y Fuedd g Ao gaual) O lelas
eeidly Agmaall  Gdlalase
Ao e ddodad IS e Lo Y O aal
Zos (e Adlb Yr (pe WS e Ml
OMelas @B Comgl,S ABg Awl Al Ae
O el OMelas g ceVemeYe(po A gaiall
DLAS Y O 88 peex Old ade g ¢ VYLV

Clus @i

0382) Al adl Lol ,AY Wgedes Awwlie
Y

feluanill HLasY old

O iolaanill SLARYI OLS e Gasall
LAY Balely LLAAY! Ahs,b Al
O gl iy ddedal Bale) g HLS Y Godats
W 9Se Ayl Aue gl oo A0 gema ol
Ll Jelas cous @ Adls Yo (e
M9 O el B gl il G Ogw o
AR BLGY OLS Jelas olus Lo

04D [y Y Jgu g LAl FLO g S dhy ey

39 Axdd e Ll dasdag OMelaodt
deuling  Wyde wady LAY Old

N CEXYIISYYS IO NV Y

AREYEN

huasill HLaa Lol

B2y 431,ad Rélaoy LAY iy @
pole Basg B Balel Arelail Glalidl
Olawige Jgiaa dluel @ a2 ,Y
(V-SSP
£ (o leatex 3,88 YU e ddled
Ol yaal old CHoliS g aake (e LHLARY
PEROIRT

A ygan  HlasY laa S

Ol g (oo dodall Ol
cJdenid g Gadaldi g ‘:\.@.&.ﬂj

e,.L_uA:.JJl LS Buwe

LGSO g alal Gaell e Gasild
O Acgexn e Ao e @I LM'
$93 (m O S BMLLl (e GreSeved

Lga )8 Cedluiy  pglatl ol auads
£yl s 9o B9 .E2gallly Wbl Lawdd g
O paall paxs Ablus dale) @S (eSonad!
e Gaal g O ,AaN e G Bl @i @ 9

OMelas Ol ‘q.’" B W VL St PR { Ry YW

‘,J:uaa:dl J\..J:'-y| Qyw Ot Jau‘)ﬁn
Adst A yull ae SIAS g lginan

N Jgu> ‘;_6. Less (LA
old )Y OMelas ©d OF V Joda (e o
SOl Sluasil LAY OWlsed A

GLATRVE o ‘a.”‘.Z.Y! Cox gl )3 G (A gl

JLEAS A1) Al pag Lgudans Y laall G ol W) CBLalaa

\ K

| ®ELAVE agd

| ®% L AOA LA Gk

| *E LV ¥ LYYV ®%, VoY Julas

| ®E L ACY ®ELAYY ®e L qvy ®e, 947 S Jpmns

0 )) ANV (gginna e Lilan) Alla**

Y Jsa

(40 0) ANV (gginna e Lilas) A1

4080 Ay jatly claall Saley) cldy W &g 8 Al Glud) Jalea

sl gLy saley) wils Jladll
At <) Ax
CAg L AA ot
wYo Ay Gkt
o <A Jalas
.4y «.AA S Juans

l LYV J




potall us yui o2 PDEODE ittt slas¥1 ot il alasiwd 30

Sliiga Ol 9 aldlgd ad g

YeXr gt gn ¥oae VE alxe

;L.I-'L:‘ é-\m

Co il (LW cly Buw v @a=al
Aoyl ae Gubdied! Of 438 dold )l Silelas
Lue ol e Medlalul e b WS
Jolae o) Co (AdUs Yo (po GO 98T dwl yudl
IS Aty Biall W¥s Pia Lo ols ¥
JE o bl Jelas Brgo B 5aR
RN PRES JPENE WIS PNURNIPE JeL

OF ¥ Jou 2 32,198 OLLadl (o muady
oobdalls Ol yaal bliyl Odelas b
lerian 29 ¢+ VW= fd (o S gl T (S5
e §1 Bl @l @f ity Lilas| A
Al ol ol y2Y W gbe dalg (O 5381 s
.(\'~\i ‘355:;)

OLLRIN Lulde OLA

Al Olalad¥l uldie OLE (pe Gasalt
e (e gl way ddidad Balely ubded!
e W sSe Al yudl e o Oe degen
O Ogw bl Jelae olus @ig oY
©59 QY AL 3 (n0 el B gl unds
A LYl OlS Jelae olus Lo
Spgielg oA plg LAl Flog S A Hlay
ols  GLLat  Aeide  udll
Yorg sage)

L)L.A:ts'-y‘ 3.5\.:_'3 )L;«é-Y|

Ay V-3
Olalod ¥ ulde Tt

Elalll goud Al Slalodl Wikl co oS3
Lei ) guay Aoaalibead | sl ¥1 Gl il

¥ o den

ol il g Olalaa¥)  ubdie LA

Attt slas¥i

Caall Al Olaladl (bl Bliwl slie) @

Alaa¥ Al il elaldl g (elid
(g oL WlawWh Gl

¢ pibger ABMall Ofy Aaslwll Oluwl Al
datyng (Yo iA) Badl gl dal yuss Al yul
(r1) oased Ay (Yrr) s
YWoOe oY Leiyguas WLGWY! Co Sy
381 90) ulendl &S gyl Lad g 3 a0
B2l ge ju (B3Blge il haloe (3Bl ge B

(3o

Slalea¥) e @uw

polsde  Bae Sipdhe e BANIU
Sl Ol a5e  glpdtil @ (Olalxad)
Taad

S gt o

WLELY) (§ gime Fuo Ol pa5e (e GamIU
ie game Ao LIV L ey Led e @l
polall i palie o8 (ueSoedl (e
QaST WLAWY) dwlie Llo 298 gll &3
Al iy @laill g ddlall Slalxdl e
Aluo Aeduw ) WLSYL Acwliw!l slas¥

7829 By dagalll Al e O ydall
e ;L’ug caedl G e Ol yaal

vy Wluo dile) @S (HueSoedl Olas>de
2\.‘»L§¢.u¥| aaa:d LO:JJ.EA d;lanj ‘Q‘J.E.&.”
538 Y\ (e 0555 RLgill LS ) gy

Oubiiall 2081 Al 588 JS ¢y BLEY) cDhalaa

lbital) e b ¥ Jalas (SIS oabital) aa Bl ¥ Jalas sall o) uliball ae Jaliy¥) Jales 5yall a8,
*..0) Vo R,V A V) 2
*E L8 ‘1 *..¢9 q **,.10 Y
*..00 VY * 0 Ve *ELVY A
FELVY YA R, VE AR *E LY 3
**,.19 V4 ** LY 'Y **, 0V .0
*.,.,00 Y. %000 VY **,.Yo A
FE LA Yy *%,.14 V¢ *.,00 Y

0 )) AV (g e Lilaas) Al *# (4.0 0) ANV (e e Lilaa) A1

—

EYA

'



T-T- oy ¥ane Vialos |

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

f%ﬁ:d‘ 74.:3-0:;-0-" 2\.“.\14.' 74.3.M|..\.u3|

4o goodl Lo

AWasliatl "
B a9 cislie¥) Ady all alisiwls

Cew 3a

das V1 el gemedd Bus o3 o HuS
.?A.‘./..;u‘)é

30 Gle laasil HLAAY Gl .4

day el goaned) gﬁ Al )l A
@‘J..U‘ 34}313 u.u:t)..\..d' 5L@:A.3|
B yialen

el g Olaleu¥) Wliw! Gedad .-
PP VS WO VPR { I PO
slgil day Aew ;! A gasad) o LB

TR {

Ao il

e gomod!
CULL JUaly chalyddl Sigal ole
lintlae 3 PR
a3 Al Lolas

SPSS Auelaia¥l aglall Ailias |

adb Sbilsdl @:ua.'i A\

(S guulnd

NRESWE

Lgiedidlie 9 Aul Hudl gl

J ¥ 15l Aalazed) piliadt 1Y of
Jrami alisg Ja" Lle Jigatl s e
polatl Bale B ulu¥I (jalidl anll Ol
Bl yil) ey Al il BMIS L
Co(aaloe ¥ wan ety cAwlad slas¥
ded yall HLasly Jigd) 1as e Dl
G0 wag Y Ll el Gy 4 doladl
=0 WYy Giwes e Adlas) WWs (g
4 goad! dowgis (.00
GGl il plaials Cow yy I A sl
A gamall Ol s Jowgis g dwliad) slas¥)

Q\::JA

Zoalde¥! gyl Gy Gl Alaslad)
Bale B Juamill Hlasl e
olust) Ollaw gied! 7l pouiul
Ol 2aY Waadl Olawgiedlg 4 yleaedl
e yall Ob gt Sle
bl Juasill LLAAY RSN Gl
PPNV {

el
W

JE ] i | RS- VPN |

NP R PN (5 ) B U

ot Less (Foslaeyr oz

£ J gu

—

AR

SSe g by 5w T e el
Lo Aulonll O ,EAY Commis 9 (gubasnd!
@290 (Ol s 0 Glaaig dady 33140 b
Gl 5 ¥ laalig dalse Ol yy 8 Glaadg
Balge by Arys Y laxiy Bilge ud
Toeald) uSe @ig Ay ) olaniy B
Ollaw gied! Cacual @iy .dedadl Of yaald
NENE A R P S (R e-1]
>l Gle ddy yhat
(padasiel) 6 ghwedl Jiea Y.¥TSNes 1 SY
O-Y.TV g cdaw ghadl (8 ghaned! Jias F.TI-YLFE

S (L (U7 PO (L P

Q\.)L?.:uuy dalust

9 Al ol

Ayl A2 Of glase

VAl ot ASde dadd L)

PRyt ([ PUPPRUL (i) NEPL I P E N |
29 ouwla¥l (el Laall LUt
02 ¥ pole Bus

pole du> g (o yudd mdaotl Jda dlue) LY
slaa¥l Al il pladdiabs oo,y

P 2 S NS LS [ Sy WP F WP §
sy 53

DLARYI)  dawlyad Sigal sln Lt

9o Olal=d¥W e g (Aaaid)

et g o (Aload) Alas¥ Aol il
Lo g Leds (4

Gdad L0

Slal=i Y

oubda g 4‘”_,.\."‘.m:ﬁ.ﬂ

At il

obasy
slas¥ 9
Cblat Al due oo dcwliwl
A s g5l paibaddl Gle O el

el
oo Alielly Aulydl ke LLAR .3
G2V Ao sd Leslis] (e gos
Al
ol laasill LAY Gedad LY

cAadlaod! Jd dwl Hudl e gee
Ceold G (deo ymidl dmdlaodl ol p) A
pole Bus g (o )t Ao Hldel) AisLJl

Slaa¥l Ll il pladdiebs oo ,Y

'



potall us yui o2 PDEODE ittt slas¥1 ot il alasiwd 30

Sliiga Ol 9 aldlgd ad g

YeXr gt gn ¥oae VE alxe

£ Jona
i) o cpalil) ciaall @l Juandl Dsall dylaal) clao sially dyjlaal) clilaiVly dnluall el giall
el Al i b ganlly AN cpuldl) B A< dn )l de Al

L sl i Saa o i)
aall e il L sl Glay! gl o sall (sginadl)
@l sl Gladl bl
Al Yoeds Y.YYVY Yoo Y.YAA Y.EA PDEODE KX
Yo o0.0VY Y.Y¢o 0.0V )Yy Y. Aalacy)
W Y Y. oA T.YA V.¢01 y.o¢ ‘éJSl\
AR Y.49A V.044 Y.4q. Y..00 VLYY PDEODE (.@
Y. Y.4A0 y.¥e. Yoo AAA 1Y JalgeY)
A Y.¢0) y.c00 Y.en V.ooVo ).¥1 S
AR £.YAY PR EAY £.Y4 YOVAT VAL PDEODE Gk
Yo Y.ovA AR Y- y.ov V.Ya4 V.4v Aalacy)
W .47, ).14y Y.V V.YV S V.4, ‘é.SSl\
) Y.o¢q woy y.o0 A y.v4 PDEODE Jalas
v, v.944 V.e0. Yoo A y.iv igalgey)
W Y.Yve +.4Ye Y.YA A V. €0 L_4,,JSX\
AR YA.AYo £YE YALAE Y.v¥4a¢ v.4¢ PDEODE IS Juaatll
v Yo.. Y4 0.14Y Yo YLAVA ALY Aalge)
R V1.40Y o0..\o ARFEVA Y.0q0 A S
° Js
Saanil) HLaay Al Lajall o upail) Al S5 calaall galal) o) Jidas
SV aaa AglaaVIANA GlaaYldes hagie  Glay gsese il acas
M) @) (<) Glapall  Apall Glayall
VY Cray CLVEY V1.vso ) Y1.vso (Galadll) Lal) laay)
Yo oY AR YYE.YYA \ YYE.YYA Al Y|
Y).440 oA YYVo.vyo sl
. Yo AAAS Jaxall Y
WY 6D B2 a9 0 Jgua e O Sllaw giadl o3 Lol Lgld ¢ Joia oun
G Ol Juaxi L3 . 0=0 Ldlas] PR PPN AT (P PR N |
(@) aeud cialy Com (G yold Al Y Gl GLdlb Jasil Waaell Ollaw giallg
O JBI B g vt Y Adlas) AWy 1eN4Y A ,llg A yall Ol giwedl le (pelid)
022 @ lagrg r.r0 TOL WYL (6 ghe oy guadly LGN (ewl@al B adsy
abiad) Aus yall Jedg i paall dus yall e )= Sl Nl Sl s
o=l B JIs 3,3 3929 ) il S A ylally  Awlawd! Sla¥) Al )

Wyl e Rl esems  Om

Hhal Gl Osla Cos oyl
AlAIWlh Cewys S Aoy T de gasnodd
dri e Eewliwdl SLad1 Bl i

i ) A Gyl Adeld Gae e Cadsd)
n? Ly B ) @ (Juasidl lasl Gle
OF has 148 g ¢ .10 (lSa 51 @ uliat

—

A

Lhlas¥l Bg,alt a¥s obed gy (walaey

Jdd aldsful @8 (dobuwst) Olaw gield! o

Sons Sl cobladdl  gala¥ (alad

Sl W lad Jdsig (JSss HLas Y

dae pall Ol ghwedt  daeiedl coslaodl
SERIS Olown g N 9 0 (pd gumtl g

]

)



T-T- oy ¥ane Vialos |

ovsald ol lull doaly —dywailly digs,all wlwladl dloe

i s pasdl O Lo Y ihretan)
VRTINS FESUN TR S WONTPCT I WO
dujles B Uadd COUall g3 pesig
2 5E01 A jles g o pladdl £l )y AladsYl
Aol At ALl g e ¥l (GBI
OLIUAY i) Aadlall 3,50y Lules o Aake
ol 53 9 chlasomall Aicdl BLAGESY (ygadsy
Ggaall duasdl b Jlad JSdy b uolis
te RaBLadly Sl axdl Aoy SlJUal £Uiy

Greall  jSaly ddedaddl aegy (¢
PRNPOU I PPN S [ (PR (- (PO {1
4 et gl il IME e Wb pwadd
it elailly Lelaay A gleey  Adalad
sla¥) eyl OF S I casi

Al Cewsle e Lodlad Cliewad Al
s elaidly @elatdl Olomd! il SLALAT
Gl Laay b S 9 lgdaiwWl g daastl e
eliley Ala e hedyas i (usS3
pealicll  Jiei b acle Les dudlate
ALy Apelalll Ol sl @daiiy cheelall
G 2l G gemall Gl Juamd G2l

Oeldl el Oldlbe slai 2 (ulddl e %o
S R T B R T G S
L S il AT el gl Sadied!

e ) Dl el AL Glay Lesd e
(Juasdl HLASRY  due yal Ob giwed! ole
Gl ¥ alal gl
A Joie 2 LS pualdl caladdl

‘ab\éu:uﬂ VY-

Caly miligs Aed Of TV Joda (e O
s 1Ay ¢ vtV WYL Sgiwe e .44
e Gl gt i Jls ST a9 g
Olighuws (o JBY o sy © giuwe
(s (Gudad eed ,So03) 28 yaell
e OlE LAY 1Ms OF Jgandl Ge elaag
S e sLdluwly b pacll Ob giwed) e
WYY Ol B9 2929 s 129 (Gadadd
Ll il BY (gjal .00 Wdlas)
O gwed!  ge> B i)
4e gamoll mlhal Fgpall Dslagy Gl

Ll

<A yd)
OF A Aiadl sla iad OF (Sezd

Cewyy G Aasliall Ao gemells @ ylase Gcslieadt alas¥1 Al iwly @latdl Olel pa )
calae¥) ady ylatly Aeerlalll Auleall ysoe  cdlall Clas
1 s
Juanil) JLEAY Aol clygical) Lo Gl Al Y amiall calaal) gatal) cplal gaias
SV aaa aya o Lo sia Silay ) )
2 ! Chded ol il Gleppall goane sl ol as
Ve coe gy £.YAL YE.4YA | VE.AVA ST (calad) ) S
oY N .14y (IR | V.1 e (abadl) Lal) a8
R Y vy Y.VVA | YV.YYA Guki (Galad) ) Guls
oo CAYE RN CFA 3 A diai (caabiadl) Ll Jias
e N 4.A44 TY.ot | YY.oft A el daasil i
LY Ca Y 0.V Y AR 3 AR e +)48= il
coae c.e00 VALY Yo AN | Yo AN Gl V=g
CoAA A 0.9A. £.0A1 3 £.0A1 ilas
YLEY. 0o YAALCAY A Uaa
Y.¥Vo 00 YYV.YYY e@
.M oo Yoi. AOA Gk
vy oo £YOAT Jalas
T YEE.YTY ST S
1. V€0,V EA agd
1 YVY.AYE Gl
1 oYY Jlas

—

€Y

'



potall us yui o2 PDEODE ittt slas¥1 ot il alasiwd 30

Sliiga Ol 9 aldlgd ad g

YeXr gt gn ¥oae VE alxe

o Al ydl ol AmGd GAS g L Awl yud)

Y OleSlull) (e S Olulyy gl

Ekawati, (Y \A (DI ,gddt (YeVE DLl
O G e Colal (2018
e Oy Avcwlawt alea¥) Ayt

Ayl Al 34U Less Adlall Jasd
(Samsudin, Suhandi, w (= Olwl s [
& Costu, 2017;
éus e Demircioglu, 2017; Costu, 2018)

Rusdiana, Kaniawati

Oocle  Acwlawd! sla¥l dend il O)
Auelall mraliell Juadi ogd e Adlall
(Dipalaya & (pubews 3319 LoDy 4wl ys as g
Aol il o) G (e Aloysius, 2016)
pladl Ol y3e B 555

ABLY S Ol lge Lghe g alona) i

Al alas¥

Y dsa

Gy g8 a9 pade il O bl s
e iyl Juasil b Adlas| WY
G jull e geme o Guedaldl (S e
USde A dd Leay Adldl sla Jaty
Sl Lgd) CoHlal pglall malio o8 dcwlai
ipolally Olubb J3 o Sl a9 ddalu
O e Glulyldl e ,GSH Gusai o
Ohlgadl  daayd yakaT aglall malie
TS e pusadl Las (p glall Baley dsly
Gl Gghuns 2 pgluasig Akl
boguas ¢ (Y4 (golilad tYort (e sall)
RS- T P v i | = NE AP (V- S]]
Y sl Golsal e Oladadll
Jra=idl 2 39,2 2929 pue ) $aT g
e pame i el (5 ghne o il Hul!

s WS Ay Apadanad) le¥) il aladialy aslal) alad gad cililal) culalasly Aibeiall 4 beall i)y dpluall cilla giall
Agbuad) cla giall

Gsiall Al gl g g
@hadl sl

iy “.Af0 £.YY Agadatl) il alasinds cayatll dasd Aplad) sle ) Amiliinly pladl) J -6 ¥ |

aiiye Vg v.ay AV Gy el il e daudad) sl Al dlaall Saele X Y

iy ©.AY4 vl Ageall 4830 3 Tpuland) Sl adlinly alailly aidin) ) ¥

gy ).egt r.4. Amaall Gogydll agd o g Aol 2l Laslinly Jlall )Y ¢

iy At Y4, B8 ) Al e ) sl dalial el AaTY Ve °

iy +.49) YAV il e Al ily i ) gyl & ST dleliieg Lyla) o<1 Y 1

iy Yoo YAV ci gl dxpme Lol sla) sy il o f Y %

iy < AQA ¥.AS adaal) 21 A sl i) Laleall 3t Lavie mally Jldly jesl £ A

iy (R YA castal) ales & s Samdly e Iy Apland) Sl Ll el of il Y q

iy TR S A iy (el A g Jaad e dpuland) Se¥) Laglid Baels Y Y
iy y.¥e Y.ve o) sl Anglinly GopS sl gpen of o il Y4 1Y
iy c.4¢0 YA c il aleal ae 8L lsall dasd Bandandl Sle) Aaglind Jcalil o VY
iy Yoy YA Gl el i Y Gl sl Al o) o g Ve VY
Luge  +.4)0 Yoo LAgall ARl gl Gl 4 Jlad e Gpulandl ale¥) Dagliinl Jlall of gyl VY Ve
Lugia  YEA Y.oA o) sl Ay el Lodie i’ Dlaays iaeay Dle of o) )Y Yo
Lagia  ).Yod Y.0A ) Al Ay Genpnl e gaditl Gl Juadl Y k!
Lagie  YVA ¥.00 caslell agh o Bpulandl Ml Bl el el Y VY
Lugie  V.Von v.t0 e ool LY Landasdl 2l Ay el e ial Gajlae 3 Dlae) aad N N

bl Jalaif

Lugie V.01 ¥.ra LG Gl aleil Jayy L Adand) sl Ll aladll aels V1 V4
Luge V.M ¥.¥e sl Jeon dosdandl 2l a4l b 4 Y.

Lugia  V.ea¥ AR castally cahal) liaat ady 8 Lpudandl 2be¥) dnglind Baels A Y

iy - Y.V J€ Glalay)

AN

—
| S—



T adey ¥ one ) Salos

ovanle plalll deals —duwiilly dugyyll wluwladl dloo

6 BB i) sbas ¥l A il
uyles ole OLIUAN sliel ane Y] S=1d
daileadly Aduall Aol G2 (GaLll ) gud)
B yalocedl pls) AT B Ggaad Adsi
sl pllioy ;a¥WLB (lal M A w jlesg
(e e Awaid) ol ged| (pa dniall
S AUl (a ey 2IISEY ZBLoYL cdedutl g
.(Finelli et al., 2018) ;atidt le paslicly
o2 kaill y A 0 Byl O8O Less
Loy i ,laisl Bale o2, ¥1 psle 3ale Hliel
el g uadasd) (s Lgllan) =) &0
Aelad) Bla ¥ Lo s yIL slaiss¥iy
Aceal GLJUAN & Hud @ Ly cladd
G ya) pual Ol EAN (aay B Al i)
ikl cdlall Zdwd cdcolal! 3aled! Zeai
Jicelall Baledl AaaY A4Sl ya) puie e pd
Ay ge Ls d> I) Aldl ols B4
OF =31 @otal Gt (Y1A) a1y el
de (e 35 Aliaadt sbas ¥ Aol

celiaSIl Bale gomd (pelidl Caall UL

A el pladiuly gt OF Leay
By B ST A LS Acwladdt alas¥
Oldll  Olsdl Ol (OLIUaY  Juasd
old  aludviwl g Aew il Ao el
plasial Ol 1A aAS pe Al
Al 35159 peolde B palall elas
adlal aglall uayas B Ady ylall olgd
e JHEL Yy e Leay (el il
Adlal) ot Aulied) uwl yud) Juasidl Babs )
oGP AL gl Olga g Ay HLasl B
eELHLas o9 TIMSS aglatly Clusby

<A jued|

Oluo oot

Coma o glatl malie sl ‘_,ﬁ e dale)
el slas ¥ A Gl il pe 321 953
pladiu) e paglall selae oyl
RUNPS R S SUM NV RN PUL (R P GO

L Caal) ddiat Lo gas p glall

(

l LYY J

EIAN 1 Jaally Arbaiadl gt Loty
Ol Olaladl Lo ole Jigdl 1ia ad
polatl @lad gmi ulu¥) Geldl Lol
"Shcwlawd)  sla¥l Al il alasviuls
Tl @ Jisd) e e Bl
bt Olal =¥ g dalast Sllaw gied!
90 Ao il Ao geadl GLIL Glalaiy
slaa¥l Aol il plisviwls aglall el

<V Jou 2 LeS ddwlud!

) da o gl O Y J g (i
IS ubaadl le Aall a1 a1 Sl
OF Lo (dadl jo s jou sla g VY AL
(puldall O ,38 Lle Aulustl Sllaw giall
B ydall Oela Cao ¢ £YFFAT o S gl S
i o LS e el Uy ¥ el
PEEDNYe-R WU U { PN WP (R PP | LA 1)
PE R VOUTPL (YL PP [ NEL I PRERRe ]
T L S PR PPN DU PL (I W BON]
el Lgaig A By 5 aall Sels Leiw
=2 2 At slay ¥l Al
5y Y1 A5 patly Mp plally Gl jul) luas
T AL ol daw gies

) Ol Bal AU 0l8  pewdd (San g
Adle Ay Lg OLIUAN Slal=il Sels
Loy aoudl )i w¥l ol s yail as s g (2
Ol 9a¥1 IMAul g ads 913 Ao 2 (e 05293
Aoedt La 5895 i Aol JAlw gl g
ALl g A cedail) Aleall b A tamall
elaid Adlall o) cus Aadd¥l e dodalls
B el Hudiy Gl g b, hual O
(ol g D lge Lot o Lew (g 31
STT9 ST al pZislg Hlgomdlg Olas¥ig
Ot 1593 Luoload AUl O Lesm « 5%
ol g AN (4 ol oS (B (pe ougad
Glead 68 ) goll ad yglat g (Dl Hleadl g
d—oleal g Aaledl (e o A 1
A Bensdl Jomd g I ATLY g

L Gl 01 Ol paatls Glain Laidy
polall qlal o Aawgie GLIUAN SOlalel

]




potall u i o2 PDEODE acutodt slas¥) diond! il alasiawl 30

Slaiga Ol 9 aldlgd ad g

YoYe (9d g ¥ ooue V¢ e

ol adeld (YY) cluce g
pladl ovies palall mdall oo ylS
PSLS g mralasd! oluisa) (L2 daddd)
el awall Adb  Olaledlg  wald

soaale Wley .dadddl eladll g

Tl (Hge it Aaela B gdie il
.Q.\)S"
L184Y) Ol osiny s cOsi)

ERPY grelseiuml Helaile sl
LB ylaodl slate (A yuiSw¥l N

oyt L(veov) sgeme Giole (Ogn
polatl Gyl Ol il g Aslid)
LB 9t s Oles Vo

Olaled¥l (Y1) sgeme Giole gl
polatl malis (o2 3 olactl Ziotlal
cB 9 il H1a (Oles g yud 9

cedlad L(Y0F)  sseme  plule  Osn)
B9l s Oles pgdat) pus yuiS

ddelda (YY) ,n deswe cOleSkadt
4dlat PDEODE diomGl yhw! Al
eliami o2 Ldall Lwlu¥) A yoff
sl @a pSaS g Adly juall mslaclt
polall) SlouSll rlaill dasls e
engmvey ((4) v (At

plasiic) adlad L(Yoor) elle caell gudl
el o2 gilede pelad peudal piged
dadidl elait) 3,005 elall usany)
od ulu¥l el Gual adb g
0gd  Egilalndly  pglall Conie
dasla Bygdie il ol )9Sy A g bl
L03,¥ a5) (S ge !
adeld (Yo0A) abliase (o juold (3l gl

i) AWl Sl pwl  pldSi
%eeld e pglall s yui i PDEODE

e gl (;Q""'.'?” PUL-iri 1’ Spg WIP- e {]

p‘ daols Usse A0V A ol
(V)4 Awaitty A ga 31 pglalt (g a0
VYAV

—

£Y¢

el Jo Olulyidt e s jedl oy
alaa¥y PANE S-S FRPN S {

A s

OIS dads (Dle glastly DlaiaYl (Lo
(SoLY) Sai g SIlaad¥) ) gadd)
pole Bale malailly Aw 1 3,059 Bale)
(dolal) 23l Audise ilesa oY)
L Addall aloial 3ol

G2 CLaly slgelly Glga¥l bl
e AW ATy e ylaad
cddelal dredat Aeoddal Olin Agli g
& ped
References
plasiia a1 L(Yore) ool @i euwd
2 PDEODE ZaLdl  Zusndi yiu
Qloleey Ziwiigll malicdl A
S Oluob 1 B (g adl st
B pulud (el Gaal Ol
e dud) 358 daslas luale Wi,
polall olas L(¥11) mou elus
SYAA (8T (A 9oy Ao Ladlal et
.vq

oudidt @ (YY) aese bt

doyall Oile¥) Jfdo  cASLomGl piul g
.‘:,ML?-." %CAS." 13 (Busiladl
S (YY) el e cccdasd

4653 PDEODE Zcws ji3 Aol !
ol ) HSad) o2 AL el e
Dl ¥ g duoby JI pealaet) oladiul g
coela¥l yalall Gaal oMb gt e
(V)re aga,al pglall Olulys Alme

RER

of oLt dobedf .(Y+11) cams Byl (B!

‘.,.wjj,.l."l." WIS { Ry~ YW Y- | ‘.,am."
N IpY- 101 { Ry WEME LS | IS NS [V IR 0N |

'



T-T- oy ¥ane Vialos |

ovsald ol lull doaly —dywailly digs,all wlwladl dloe

Bybee, R. W. (1989). Science and technology
education for the elementary years:
frameworks  for  curriculum  and
instruction. Andover, MA: The National
Center for Improving  Science
Education.

Collen A., Joseph, S., Susan, R., Wayne, F.,
James, O. (2000). Health behavior
Models. The international Electronic
Journal of Health education, 3 (special
issue), 180-193.

Costu, B. (2008). Learning Science through
the PDEODE Teaching Strategy:
Helping Students Make Sense of
Everyday Situations. Eurasia Journal of
Mathematics, Science &  Technology
Education, 4(1), 3-9.

Demircioglu, H. (2017). Effect of PDEODE
Teaching Strategy on Turkish Students'
Conceptual Understanding: Particulate
Nature of Matter. Journal of Education
and Training Studies, 5(7), 78-90.

Dipalaya, T., & Aloysius, D. (2016). The
Effect Of PDEODE (Predict-Discuss-
Explain-Observe-Discuss-Explain)
Learning Strategy In The Different
Academic Abilities On Students’
Critical Thinking Skills In Senior High
Schools. Eurpean Journal of Education
Studies, 2(5), 59-78.

Ekawati, N. (2018). Application of
Blended Learning with Edmodo
Application Based on PDEODE
Learning Strategy to Increase Student

Learning Achievement. Journal Ilmiah
Pendidikan MIPA, 8(1), 7-16.

Finelli, C., Nguyen, K., Demonbrun, M. ,
Borrego, M. , Prince, M. , Husman, J. ,
Henderson, C. , Shekhar, P. , & Waters,
C. (2018). Reducing Resistance To
Active  Learning:  Stratigies  For
Instructors. Journal of College Science
Teaching, 47(5), 80-91.

Kirikkaya, E. (2011). Grade 4 to 8 primary
school students’ attitudes towards
science: Science enthusiasm
Educational Research Review, 6(4), 374-
382.

—

¢Yo

o2 2sEily oubdlt L(Yo1e) desi Base
Ja¥ Sy Aclaad)
o9y panld

B S

At it 581 L (Y01) e ey (e
Sygualt) Jauad B dewliwdl slas¥
aal! Adlal Aelall @raliell Aliudi
wnle Wluy Bk e sl

B e ‘2\:&6){.“?“ danldl 3y gdin o

srehl A yiae W, (YY) slis une
NENPOURSURS P FOr N I Rt L]
silae Helale (e AaliSel) Ay
duaasdl NGSS aslall il aglall
Sver (A)Ye cdcedal) Aol A puael
a1

Sl il .(T~\Y’) D R i 9 ;‘:,.ALh_zn
Olee 4 jaod) @ulaillg @lail
o ey B psccad!

BIEE

dadall Al A .(\"\') sl 4‘”’:.-_9.65
@l ) Juamldl § guun (B drdioSUI
sl Mluy sla¥ @le dsle @

c@Rd danl By gdin yud

Griallae g e dalgllie uensd
S asmae L(vo1n) S dede
PDEODE  Zwliad! slas¥i ds )yl
Jrasitl B
adb g Olesls M
PV P (R TP ON (RN
Avt ((11)0 duaasied

o2 Adaall
=
4393 40

Ladldl g

auall

21 (A) slis (oan Ity o (e
2 PDEODE acwtcd! slas¥) afasiul
oMb Gl sleedSI Bale g o
oo e Ao Ldaugiadl LS Caall
Ayl g Ajlast Olulyult Sl
A (YA

asett L(YoA) ey Ao B0

PACUPRE WICURS BEYURE WA JCy

sl V4 Ga e il L(Yevr-raA)
WWW.MOe.gov.jo (e Y+14

'


http://www.moe.gov.jo/

potall us yui o2 PDEODE ittt slas¥1 ot il alasiwd 30

Sliiga Ol 9 aldlgd ad g

YoXe codga ¥ oade 1§ e

Kirkpatrick, H. & Cuban, L. (1998).
Computers make kids smarter-
Right? TECHNOS Quarterly for
Education and Technology, 7(2), 26-31.

Kolari, S., Viskari, E., & Savander-Ranne,
C. (2005). Improving Student Learning
in an Environmental Engineering
Program with a Research Study Project.
International ~ Journal of Engineering
Education, 21(4), 702-711.

National Research Council (NRC) (1996).
National Science Education Standards.
Retrieved in 15 June 2019 from:
www.nap.edu/catalog/4962.html

Samsudin, A., Fratiwi, N., Amin, N,
Wiendartun, Supriyatman, Wibowo, F.,
Faizin, M. & Costu, B. (2018).
Improving Students conceptions on
Fluid Dynamics Through Peer
Teaching Model With PDEODE (PTM-
PDEODE). Journal of Physics, contf.
series, 1013.

Samsudin, A., Suhandi, A., Rusdiana, D.,
Kaniawati, I, Costu, B. (2017).
Promoting Conceptual Understanding
on Magnetic Field Concept through
Interactive Conceptual Instruction (ICI)
with PDEODE*E Tasks. Advanced
Science Letters, 23(2), 1205-1210.

Savander-Ranne, C., & Kolari, S. (2003).
Promoting the conceptual
understanding of engineering students
through visualization. Global Journal of
Engineering Education, 7, 189-

—

A

'


http://www.nap.edu/catalog/4962.html

