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The effect of cognitive modeling on
acquiring fourth-graders of science
with chemical concepts and
developing their scientific

exploration
ABSTRACT

The aim of the research was to identify the effect of cognitive
modeling on acquiring fourth-grade scientific students with
chemical concepts and developing their scientific inquiry, and
the research sample consisted of (88) fourth-grade students in
valid middle school for the academic year (2018-2019) and
they were divided into two equal classes with the required
variables. The first category is an experimental one that studied
its members on cognitive modeling and the second is a control
one who studied its members according to the usual teaching
method. 2015) for exploratory development, consisting of (35)
paragraphs, and the researcher verified his validity and
consistency. After completing the experiment, the researcher
applied these two tools to the members of his research sample.

*At the level of significance (0.05), there is a statistically
significant difference between the means of testing chemical
concepts for the two research groups and for the benefit of the
experimental group.

*The existence of a statistically significant difference at a
significance level (0.05) between the two averages of the
development of chemical scientific exploration for the two
research groups and in favor of the experimental group.

According to the results, the researcher came up with a number
of conclusions and recommendations.

© 2020 JTUH, College of Education for Human Sciences, Tikrit University

DOI: http://dx.doi.org/10.25130/jtuh.27.2020.20

ags Daina) Agali g Ayiliassll analiall alal) aul ) ciall Gl Gilas) 8 43 jrall Apdalll

alad)

bl aid /48 yoall o glall 4y jill A [dia gl dadls [ s pu pile 225 20
sduadal)
aaliddl alall gl )l Caall Ml luS) (8 A el dadalll i e el ) Caad) Caa

& el Cuall GO el (AA) (e and) dise i S5 ¢ alall age Saial 4yt s d5Las])

£YY



http://www.jtuh.tu.edu.iq/
mailto:journal.of.tikrit.university.of.humanities@tu.edu.i
http://dx.doi.org/10.25130/jtuh.27.2020.20

G Ao Wal il Gepa ddajlis 400N 5 48 prall dadall e Waal 3) (0 4w jad oY) A%l cul
el asaliall | Laa) Caalil) ae) 4dan gai) Canll a3 LAY 5 cdgaliie V) Gl 45 )k
ol i Lty ey i oSlad) it 5 il 5 SR G (e U 55558 (10) (o (055
dia e bl GiaS 5 58 (Y0) G osSially e SUkiaV) Tpaill (Y00 S5 5ill) (e
Galdll aadind ¢ Gola¥l ol el e el@BY) aay sy Ae 3 A e Gall) suda il
) il il Lilan) Wbty bl Jlasivd aay diban ) Jit

Aglal) awliddl A1 Jlau e G Agliaa) AV2 3 3 2ns (+.00) AVD (5 s e
iy al) e ganal) allialy Sl ic sand]

bl gt At awgie G (4.00) AVD ssiue die Aflias) AV 0 38 asa -
De sy gl e Gl z 3w sl depaddl plialy Gl e send Ailes]
s il Claliziuy)

Jo¥) Juadl)
) ACia Y

Al Led a0 ety ) NSl 5 (gl 357K 5 A yrall Ly saady oL Bale
Cim dleal) sLall g aaledll 3 Gl 2l zaliall o Laga 150 (5255 gd e siia g Baaale Y la
Ladiiall Jsall Gae LS e LSl aladiind ()53 (e dhaalall aliall (e 3 e yaeill Gl Cuiay
sl a8 Jlras Lihia s (Jia caaill g dpatill (81 yige Sale oliasSl)

A Al A 8 4 5 ) ) seall Ay 5355 (5 5 Sl s (ealail) Jlanall (& Gl o SIS (a5
ceLial Bale (up ya5 8 dagial) laa) i) 5 330kl 8 )y sac aa g Al Ay i) 50e dals
L alaa 5 0Ll Leaalial Cilaginl e (o allall 208 Cila glae 3 yae 3alall oda Cilea 3
b gad agieadly 4 5 Lgne aglelii Connin g Aalall Leinid agagh e (uSail Las Ayl

el ol sal e 5l Jie ) @ lgall OUall Mlial 8 (el and 5 A) dga e
Ay (ulea ) 5 Al il il 5 iV alaall 5 aaliall Gl o Jalaill 8 36 5 &) gqany Ailias))
A 0 e wad e samge sl )5 cldaall sda gl jal die Al Ll Jea ghy Al il

2oLy 28 48 yral) A daill Ladl jiad e Aaa Ayan 505 Goal il aladin) Caald) o5 13
Ad yral Lo s aglie s age Mailul ool 5 gz agleld (o 3y 3y Ailaanll aliall agalS) e 4kl
et 3 )

£YY




oY) Gl ped) DA (e dlian A5 Gaalyl) das 1Y)
?4,).11_14.353\ HAM L;ALJ\ c_'\)l\ —aall g_Q\L LS| Lé 2\_13‘),“]\ dadalll w\):w‘ ‘)_’\ L e

9 alall ol 5 Caall Ul el & DUt dpais 8 4 jaall dadalll dpag) i) S le o
Giad) doar) Ll

M\QYM\&A&J&M\@QU@A\JM@L@M\}EQ}S\QMM
Any al) D pacill 03] At g oLy Lo 55 2y Le A8 pmall (e i () 0l S Cumy Alandl

12 Sl ol padaiad (S aplall o) 53] aen (B dnanadd 4y yuly (558 AugS (e 20 Y Al
dsaa sl Aling Led adada g dabaie Cljlee (3 5k o VI @5 Y Iy g jludiall (8 el jladaY]
Lt 3l el Glaayl

Apad 3l (s e Jant Al 5 o oSN 208 138 e Tak Y 8 5y Lege LS 4y silla
O sl ol 385 Auliall D) 5 65 SIS (e Lo g Lallie 5 L 40 ) sl dlanl] 5 dpalad) dlusy)
(Y2214 Alall) aaind

Sl sleall 5l jlgally dllall 35 35 (8 Lgdlaal @3a5 (o)) 4 Al (S casledll Olasall aladiady
A 5 (3 oy Al el AS e dgal 5o (B Aladll e saclud s ) g Al g dpalall 0l juall
(VAAYI) YV ati) ads duale uud o S5 5

oo 43eLina s UL Bl Jla) 8 el zrling elaslly Aale o lel) pu a3 a8
e 4y Lgalay Al Bapaal) Ailue Sl asaliall elli ae (58] 655 Ao Slacd) yiul) () Ll
Aal) 3 bl i)

Apanl) il i) 50a1S A jmall Aadadl ) e G peill Al fia€ Ll ingl la ol
prall (Ao adiai Al Al e g sall o 5SH e iy | pdlae Lgo i kel piad Al
ALy ) i gl 0le) b llaall maa i o Jan

Lelaldi (e A (e dime AlieS Al Jag alaall Al daadl i) o (8 Qi
(DU alal el 5 s Lol &y s RIS Gl Al el a Y

(Y AV (Gl ilic )

(4581 Lo o)) Bl sind (g 5 581 (o) )55 Lo e l) il i) ()

Jaadilly 4l shas (g S8 Cllee (30 483 (8 )50 Le e gy llhall o 8 () alkady Ligh
(FE6-61V: Y )T (i S ala 3 Jal) sl

AR




ot JSEl alaia¥ly el 3ale agd 8 Clsra (e 4dh dal g le Gy () aleall 0 Y S8
pliall alat 4 gandaiiny A1 Al Ly adcly o) aag (AN Aalaad) 308l (e Jladl (s gl e Db
aliall oda ail Baa Ay Al i) lidl s celilaty G Gl ol Lglagind 5 A0l
(Yo ) Vitea)) Aiihass ) sa
gy gl () aleiall e ) @l paiall aae Gl 8 dilaSl) aaliall alad dneal (eSS
il gall Anl gy ) o3 jday alriall delkicly S5 abdll Alee af S Jshuall dgally gl
alaill i) Q) e saclual) GlI3S g 4l 48 gl ) JSLI
(V~VY~\Y‘9§JLAA}&)H\)
GO alal Jlaall ey Aaall g pail) 48y 5l 8 il asliall aled o)) Caldl (5 5
Al dpaglail) dplaal) 4 () 5S35 5 5 sl Jaail) e olad) (50 0 )90 agie JS by G yaill
3 A AESN A jall eUae ) e Jasd Lgaal) 43y Hhalls ¢ bl G caladl (5 Laaaal disy
Asaall (e Jlads dga sa s Baie dpardadll dlanll Jaas ade 5 skl G Jaal il 5 Jeliil) 5 68 (4
u\u)wm‘&cm‘wjuw\e@z‘)jﬂw_‘cJS}S?:\ALSAQ‘).@_EEJASLAAJ
calad) & ALY ) yie e A Bl ) Basaall 5 A glle ) AiliaSl) aual sall
(¥4 YVl 1k)
2l oY) g Adaall o dpaglat a8l ge aladil e Y Al gl alad) ¢ DUt 5 Y
S e sadl s aladl ¢ Ui o slad) CELES) 5 elalin) 5 Canll 4 glaa 5 Lgall Al
L 5 alad) dan@ 8 ) N Gt Sl Jaladl o el allad) 4le
.(VOSS) AAY:VY)
b Lo B ) Cnll Aaal o o pai Le IS (e (S

aaliall anlad o anledll bl 8 2l Al 5 dpagdadl) Balall ol s g o) (Ao aSll) Y
Lealais

sl B paiisall daliall 3k (pe Lgampaiai s palaiall 1 SE 2 3las Jasy aleall ooy Y
(slea sl g8 JSiy Ol

DA e 1 5 alad) a2l S e 8 Apalad) Cail sl A o alal) g DUt Jary Y
Ul (gl adl gall g due I 32l )

tYo




duad) dan (EG

asaliall alal) ol Sl Caall U L) 3 A jaall Aadadl A8 jaa S sl Canill Cangy
ol g Sk a5 AilsaS

G i b rla)

Alas€ll paplidl JLAAT s sia (s (+.+ ©) AV (5 shsa ie Alan] AVS 53 3y sa Y o
Al Ayl i) e sand

alall g et u ) Apaii o gia G (0.0 0) AVD s e Ailian| AV A 34 aa Y e
Al 5 4y il Sl e ganal 4Lesll

Gaanl) 3 gaa tluwald
-sle el Sl i,
AT YOV A el Al Gl 5ol Jeadl) -
slaad 8 Aaill (alaall Al all) 4alae Y15 4y gD ool 3 alall gl 5l Canall (3 LY
5 s Aladlae A Jia gl
(SN 5 5B 5 Y1 Jaadll) Y VY Al cAds dadall alal) ol N Coall eI S Y
Glathaal) pass :luilu

14 pall dadadll o
vie yeday ol Al Cllall 8 o8 Leie Giaay A1 aleill 3(Yo ) JI3E gl cig s )
Claadl 3 3aill 5 S all Ly sale) dhlaia¥) oLal) 1 oa dal je a )l 385 e zdsa

(OYYoua: Yool dle sf)

Jd (e LG Y 5 Bae Ll DA (e QO s 1(Bril | Kim,Gallaway:2009) .Y
il Ta i) 3l aaladind o) il araad dulad e (S il aladll

p A al) dadadl) Al il o

e G Opalaiall 48 jaall Juias danlad Apadl jis) o (Y0 2 A) 2 andg iy
O Aaaiall il ) ja YU ALl L adi ya gy Clla slaall dallan 8 48 )k Cpalaiall alaall
O (e Jaall g alaill 8 5 Sl 3 aledd) (3500 510l (Ao 3 5ill 5 Aime Aiga plai Jal
(Y0 acY v v Acane) alzall cxa jall e (8 agudil () salziiall puay

AR




Rigna Tflias€ A8 Jal (o el Wl ) ALuliiall <l shadll (e e pana 1Al aY) oy il

coaall Al gy Aadaill) Lt shadl L 5 Lgiale) s La ) S5 oalall ol Cacall (0 Tay
(o) s e palaiall il A calall ddau) 5 dadaill Ul ae (g paall AS L

rdilbaassl) aalial) o
285 Ailal) al 5Bl 5 Suaddl Galladl) i Aiadl el (po de gama 1(Y )Y )
Aokl AV 5 ansl e ()5S 5 Aalas 5l j5a ) ) Cladhias 5l land ()5S
ol shalls (ailiadl) (udiy o 58 ) AlheSll Gilaall Ao sana s 1o Al Gl )
pseiaS eSS () sie sl mllaas ol ey ) sl i (ny ) Lpaany Cinen Al AL
Ca L e
& 305l Ailiasl) aaliall Gl e salall al )l Caall a3 508 1 i el ciy jadl)
Leale duany (Al da jally Gl s (laall 48 jidal) paibiadll DA (e (ol 2l gidll
o) 13 el Lilal aalidll L) L) b )

realad) g o) o
aiy G saiaad) ) uaall 5) Aaalal) el pall gl SLuEY) sat alaiall Jue (Y 4 AS I RY)
(£F ) AR ) Lales 4 i Ll o yall g Leilias) Jslad
slaasl 3ala (pe 2y hall A8 jaa (B alal) al N aall e A ) il AN Cig il
et ) 5l (5 el 8 (o i e L Zalaial Zaalal (33 LS
(Y41 04uSe ) U8 (o dedll abie i Lesle

Q,.a'l.fd\ Jadl)
4 jaal) dadadll daai) i

sl ey Cus elaia¥) aladll (81 gaily 4 plas ) 408 jeal) A daill daagil i) i
plaiy Lodie 5 a2 65 a5 (e y (AN Aaadle 3ok e 05SE Claiyl) die alaill SV alaxs ¢
b8 Gl 6 e aled b ea )Y e aledll 13 08 Was g AaaDlall JIA (e s 1S sl )
OL AT iy s Ay 48 jae e ey Gl 2Y alaill G (5 i€ e pSal) e )il
A pmall Slleall ol aelalad Cun abeill Sl o wai ol 48 shad) s pall o sy | gl
- alaill A 5 Claasall e YT i il

(£+ 1Y)V e alaal)

£YV




148 aall A dalll Agad) fiu) il ghad

3 pUadY anuiill g A8 L) il Al m pas s3I el day 5 Ciagl) a5 s (g T Adygal) )
plxiall L ady

da & oOMall 4y (sling O (e asaill ") s plaal) alE Cum a1 plrall Adaad gy Aadadl LY
B AS s (m yag aleall O (gl Al dagan Al ) (e o ggie Clagind ol dime A1
Y A eu e Jle & gpay apladl ¢l juad SIS (e eS8l Gillee A jlas

S Al S Ja) zdsail) ) gay Ul aaf o gy daadl iuY) oda 81 qullal) Aol gy Apdail) W

il Y g il (mm a5l Aaras 4 508 (5 a0 285 e gemy | pna b gam ge (LY
asiy a8 gl At Jluy 28 (ol gall A gl (LT 8 430 ) alel Lpandeill daguall sl i gl = yusa
as8 O OSay YAl sy (o8, dle Csay 48 5aiu Gllb @l jay 5 @l phadl) gaa) 8 Uady
A1 pae s Uad g Jla (B Aguity alailia sy 3 saill Gl Gl all 50 HAT il
llall 5 3 sl lall (Sl W) Jal Sy AT Calige By dagaaiy Uadll 23 sl
oyl
f N s bl 8 ) el g 3 saill ) 50 pandls (Say g

1A gadl) Gl

A gl g andi Jlg )

ol (Bl S8 S Bl g o S8 (5 )k e il g G geay Giaay Y

A Jlay s 4] Jaa sty (g3 dall 2gy Y

) pal) calldal)
gasalll 4 o s e Jan g a5 iy )

Zasall 4850 Y e s g Al 8 0 gaill Loy g prapalil 5 5 LSV 4y g

g Dy gm0ty g i gaill dn gy 0

(V30 1Y v v faane) a5 ald )V 5 daa 531 o 58 alaall )50 Ll T

-

= dyiluass) asaLial)
IS o g Aalidl) juleal) s Cilaiatsae ) ALl aaalaal) Catas
aliall s2gd @l HaY) 45y Hh Cus e Y

LY hae @l oY daadlall 48y jlay (ol o) andiind Al asaliall o4 5 A g atlia )

A5y sk g aaliall o2 @l oY dlie G ) gaiy cillae zliad ) anliall a5 33 30 asalda Y
LSl Ry Y adaadlll

£YA




LGBLELL) Sy Aidia aalia g LAUERAI Sy Y A3 51 aatlie () ansd o) glse Cum (e 1L
LS e Jal8 2o Led slae Ganaly Cusg Ao alie (e 53 o (8 5 aied da )0 Cus (e
(sl 5 Lgalai A )3 Cua (e- 8 SLlSl) (e yiS) 2ae L slae ey (Al 5 B Sl ¢ 5l
DAY g sl Lgalail Aday iy Aind A8la 1) Uit A glle LS g andiin alaill Algus aalic

COalriall 4 glle ye LS LgaladinV Lgalat] 580 dil A8la ) 2 Uiad aledll) Luvia analia
PY e £) LoDl (V=AY 00 d) Sl sm sl g (TEYSTET 1Y 00T g5 A0 sandl

(oﬁ“_o'l

s alad) & 3aily)
rsalall & i) ailad

x5 51 e Jlee V) pan die 13 ey baild alall g 3t ul) aay alell ¢ DUELY) )
Calaall

DY claghedl e Jrand g S8V adal) £ 103 Lia 3Lt 3l Y] sacEl yiay Y
(KOZLOWSKI.1995.P:225) dulall cila slaally s sill A (e 32318

Apalall o HLSEY) Jaal 5 bl (e 2y 3l gt aleiall ady (o) Japdill Sl Gailiad (e ey ¥
.(GORLITZ.1987 .P:78 ) . s _baall axaill

Aa) el )

o Al il all e Chn) 134 8 ) glae GO0 i

14 ral) Aadadl) Al jiud 1Y

Janil) 348 el dndaill dpagl i) )5 44 e Al jall Cdng (Y ) 0aga) Ay o
aig Wil (1) dall Chana g ebiasl 50le & Jaws gie AU Caall il sl e lagy) all
ol G pd Alagliia g A prall dadail) dpatil il (35 Cas y0 Ao a3 (pid () Lgapiadl
¢ Lilaa) Lgtiallae 5 el caalill Jloasial aay s doalie V1 48, jlally ol jall ¢ s sall
a5 giase ad ) 8 la) 55 Led A jeal) Aadaill a) jind aladiind ol Gaalyll miviad
Ol Lgie LlaY) 5 ALY 7k o bl Cuadg e la¥) oa S8 asi s sl )

p dilaassl) aalial) 1Ll

ellaY) mnal & ol b 23 gaill 338 e Al al) 28 a5 1(Y 0 V€ Caa) Al o o
(£Y) Cro Canall Ao 3 o5 A el aualaall 8 daws giall U Caaall il (sl ZaslLil)

Ayt de gana (V) (g slally (e sena o e g Ja sl SUN Caall Gl e 4l

Y4




48y hall aladiuly i jo dagliall de genall 400l 5 il Frayer sl 8 z3 seills oy
aladl Janall (5 523 sl Al Jaasill 5 ¢ e 30 perd) ) puria 8 381K ¢ ) a5 daliie V)
Gl )3 dasie (g Ailan) A0V (63 (358 35 g Aol yall gl < jedal 5 Galaall sl ) Glall
U Aaliall Ao sanally aaledll ol 8 73 gail) 35 Ao Gupd SO A el de sanll

ALl eUad¥) mosaad 3 dgalie V) A8kl

realad) edUaTLY) A
oy doalall aaladl (pa JS Al a4 glae dudjall Caon 3(¥ VY g adl) Al
aladiuly ¢ sl JsY1 Cauall 33a30 (ol aladl & Uaial] Can g calall e Lafinl) <l jlea
G S A et (A9 ¢ e gene () and) Ao ol Cus (il Al 23 50
Caialill Jlantul aays ¢ sailad) 38 yhall (385 oy el Al 5 G aill A ) 23 ga
aaalidll agh & G paill Als ) 23 el Alels e il janl ¢ Liliaal Lgialla s il
i sandl mlialy alall g3t V) a g alall elaafind) Gl jlga pans s dlall

Azl
I Juadll
adls)palg o) Lagla
Oas edamall aaine 3087 A (e @l 5 o sadll mgiall Ciald) adic) Can ) 43 ¢ g B
Y il e daulial) dplasy) Jilu gl slaie ] 5 gl 5 adlal slaie) e Suad aiye sl &

S ) sl e il adie] il s Gl o e sl 2o ol ananlll : Y

‘53-.\3\ JLaay Jiial) uriall g-‘,\ﬂ\ JLaay)
YEEPEN| ?.:Als.d\ QLS) | A el Andall s yil

PRRTPSVRNT FISESNIFRAT

‘;.\:Ueﬂ\ﬁwaﬂ\hh&n

£V




rda) A s UG

sl ady caadl Ane Jial Laaad il 4 5l dalac) caald) HUa) daall ading 30a3 2ay
& ase sa LSy il e gane o Sl sdall sl e g5 el (e dpul o (plancd
(V) sl
b 2 G (V)d s>
8 sanall o agaygig oany g daial) g Gl dle

Qi) A8y yka

aaalice V)

A peall A dadl) Aa gl jind

Dl S £ ganall

;) e gana GBI ; Taly

LS il puriall any b Liliaa) ad) e sane 58185 e Gl (a ja 4y il el 8
Eindl e sane 3 5SS e Tilianl 38a Jal (e s Ledlily Al 5 A el s Jle i o8
LOilEieg (pritel ‘;;m\ LAY Gl Gada <l yiriall sda =
&l e gana o gial GBS & pita B (Sig) dusinally ALY LEAY) gl

alal) Janall -

eliaSl) Juaas - ¥

el el ¥
¢1.S..\S\ :\;JJ -¢

AR




O 128 g (v, 0 0) AV (5 e (e S (SiQ) D siaall (55t O oSl ) Jganll (e
Ja Gaal e sane Ol sia (G d5n s adad Gl g a5 paal) il priall e 43lSia waalaal)
e JS1 Lilan|
s Gaanl) cila e laald

Goagl iy saaad) el gladll 3ay e A el A bl Coae Al jal) Jaladl dlac o
L dla (e U &5 GreSaall e Lo je a5 A paall Aadalll
-Gaant) Bl + Ll

Lilaassl) aaliall LAl -
a5 Al asalaall el gl ) ARl il Jall &l JaY) e el e aalll ol

sl 1A esalall g Adlall dpa gaad  dagda it sl Gl Calaal 33a 313 e Gaald) ey
gl (5 sina g ¢ alall ol H Caall COUa il siase g e D8 Al asalially Lals 5130 6l
alaiiY) (553 (e 200 e lga je SR (e b8 (10) (e U S pranal @iy 5 cilinl) gl
e Shad JLa aall e Caalill B8a5 o o sdall Gu a3 33y sl Jlaa 85035
3 8Ll as llae dalac) e i (Fe) o ey alll gl JA e Ll aal jaiul
Janail) 5 A gl lalae Caalidl aa g LS i g g 3apa Saf A g (¢, V9 ) bl Jalra &l
LGadaall | ala HLAAY) ol @lldy g o siiall gaal) Craca CailS s LAAY) i areal

(adad) £ Y
i aalll Ul alall & SUainy) el b ) Al bl jall 5 el e Gaalill Ul any
A jall drda 230 5 sl ) il jef axdg a3 @llaly (Yo V0) (Sosill sac) gl sy
(YO) cre caln Jia¥) o) Lale 381 pall L plall 8 dpalac ) dda yall Al Tagaas g 4yl 5al
3l (553 (e AaSan dal (e dia pey g JLEAY) Sasa (e Siall) GBai a8 3 508
(% AY) @Bl s (e Cilian 285 (5 9 il Guiill ale 5 Gyl (33 e e (8 paliaiaYl
LR (5 allall Gaall (e aalil) 3iad ol g Lgase o JLERY) ol 5 Jpil | jlna ST

;o) &y at D Sl

Gl Ay et Coalll ke 5L Sl A sl 488 Ay yaill o ladll G Al a o) o aay
YOV A LR OV o ) Jaadll &yl 5 (Y Y A/) +/9)
réad) (A gkl 1Ll

Gl Adiag 4 e oLl 2my (palad) @ DY) L) 5 A0S analiall L) Gl Gula
(Y YAV

£YY




duilasy) Jibu g - lauls

Y] Ailan ) Jile sl aalil) aaai
Ay jeail) 5 g8l Aslaa Y
A UERY) el il A pead) Asbaa Y
i) Al b 5 LS Wl Adles ¥
A pall LAY (il el SU LaaY)
Microsoft Excel z<b_ns (SPSS) I zali_p Caalill andinl Aliany) 43Uly Julail
Ol s 4y graall Alagy
210 el

LgidBlia g milidl) (2 2
ranll Ay il il il ddlaiall milill Lo je b Ladd
(e 0ali Ally SV Al L8l e

pplaall HLia) o gia Guo (0.0 0) AV0 (ssiae e Ailias] AL A 34 aa g Y)
Adaglall g 4y il Cisll e sesal 400K

O Gl il e gaae Gila ol Sluad) Jaw glall g (g sbmall Cal jaiV) Gaalall 2 jas
Ol (piie] (t-test ) (Sl LYY Guda o ¢ Al anlaall Lol 8 4 o2

(Y) Jdoa
Gl 8 gana Gl o Jac gl el asalial) JLAAS A (t-test ) JLEAY) il

ajay
duilaaly)

Lilas) J1a

e sane G (4.0 0) AV 5 sinse die Ailan] A2 53 38 35 5 oy 83l (Y) st (0
A sl g Al A ganall U (5 Ayl aliall i) il ol gia o i

VT A el A 1 il T el e sanall el
s bl e gl jue sl Alhasl) Cile g gall wai O ) daiill s3a Gaalil) g
S Ll 3 a3 ) gl pall b Aemiall Abaall ISEYT day e Ul ciae L Al

£YY




slSlae JA (e oAl Jala Jadll sall 30 e Ul se s i) dadaill Lagdl jid dagds e
Aol asaliall GOl Gluas) e selu Lo 138 5 (e el SIS jad
1 all (ANl g AL Lzl o
alall & DUt e o gia (¢ ©) AYA (5 s die Agilias) AV g3 58 an g V"
Sl s A el Gl e sanal dibiasl)
(Y) dsa
Gl (o gana Gy )3 o gial (palad) g 3UIN) Apali B ( t-test ) LAY gl

Lilaa J1a

O (0.0 0) A0V (5 siune 2o Aplian) AIVD 50 (3,8 gy (s o3le ) (V) Jsaad) (e

Crms Aaalsie W) A Sl oy i el e sanal) U () alal) MUY et o sia

byl g A yadl) e ganall alloal s G jaall Tadail aladiuls Cas g ) da jadl) de senal
A &y i) Fpn i)

Lo 350 US4 (e il Al Al iy Jlndll 520 0 i) o3 Canldl 5o

(o plaill g raadill g Jall g A8 HLAWD A (e at S8 g ague 5 dpall e ddlall sacbis A Jeldl)

o3a CiSULL 55 A el Anbadll Al 5 el 8 4 Sl 8LSlaay plaall ol sl Al

Guaind e ) ya¥) g Al Aol ae % Qe Gundla <l a3 2 6y Cilaa) e Db < ghadl)

o a0 (Aol cl ) DA (e Ao Laia) @l il L o LS Calaa) 5 aaliall

SA A (e aga pde s Ul 5 dga

AR




Slaliiiuy)
el e G 8 el Al At find okt A -
oelall & MUY e Alaas aalial) L) 8 Al daa) i el Y
Slua il
Lealadinl 49 e A il SIS 8 dthall oy jai g dpal jiuW oda i Galll e
Gila 84l
Gl ~ i
A yeall ndal) il il e il oy 508 el asenad <)
Adliae Al )3 3l ga 5 5 A Al 13 dal je o Leinkai s Lgaladin) -
(58] Al Gl_juata alasi) _Y

fye




10.

11.

12.

13.

14.

15.

16.

17.

18.

JAUAAS\ ;\.4.113

Abu Ghazal, Muawiya Mahmoud, “Theories of human development and their
educational applications,” 1st Edition, Dar Al Masirah for Distribution and Publishing,
Amman, 2006.

Affana, 1zzo Ismail, and the army, Yusef Ibrahim, Teaching and Learning with the
Two-Sided Brain, House of Culture, Amman, 1st Edition, 20009.

Al-Azouni, Hossam EI-Din Mohamed Abdel-Hadi (2013). The effectiveness of the
teaching journey model in understanding science concepts and developing some inquiry
skills and scientific curiosity among middle school students. Unpublished MA Thesis,
Faculty of Education, Tanta University, Egypt.

Al-Khafaji, Hoda Karim Hussein (2011), The Effectiveness of the Supercognitive
Perception Strategy (Modeling and Cross-Teaching) in the Achievement and Practical
Performance of the Physical and Motivational Geometric Optics for Learning the Subject
(Unpublished PhD Thesis), Ibn Al Haytham College of Education, University of
Baghdad.

Al-Najdi, Ahmad and others (2003) Teaching Science in the Contemporary World -
Modern methods, methods and strategies in science teaching. 1st floor, Cairo, Arab
Thought House.

Al-Shobaki, Nahed Muhammad Yusef (2015). The effect of employing the cognitive
apprenticeship strategy in developing chemical concepts and scientific curiosity in science
among eighth grade students. Unpublished MA Thesis, College of Education, Islamic
University, Gaza.

Al-Taraihi, Fahim Hussein Rabi’ (2012), Principles in Educational Psychology, 1st
Edition, Safaa House for Publishing and Distribution.

Al-Tikriti, Jinan Ahmed,(2016) The effect of the V-shape strategy on the achievement of
students in the second intermediate grade in Mathematics subject and the trend towards
mathematics , Journal of Tikrit University for the Humanities 2016, Volume 23, Issue
9, Pages 417-444.

Brill , j ,Kim, B. AND gallowy , ch .(2009). Cognitive Apprentice ship as an instructional
Model in teaching forging lanquage .

Embu Saidi, Abdullah and Al-Balushi, Suleiman (2009). Fires teaching science concepts
and practical applications. 1st floor, Amman, Al Masirah House.

Estetah, Dalal Mahlis (1987), Educational Learning Technology, 1st Edition,
Cooperative Press Workers Association, Amman, Jordan.

Gorlitz,D, (Curiosity and the state of knowlege). Merril publishing company,1987 .
Hussein, Khadija Obaid (2014), The Effect of Using Fryer’s Model on Correcting
Common Errors of Second Grade Intermediate Students in Chemical Concepts, University
of Babylon Journal, Human Sciences, Volume 22 Issue 1.

Jawdat, Abdulsalam and others (2015). The Effect of Using Cognitive Modeling on
Achievement and Creative Thinking in the Second Class of Chemistry, Issue 23,
University of Babylon.

Kozlowski,S.(Organizational change informal learning and adaptation emerging trends in
training and continuing education).Journal of continuing higher education,no.(42),1995.
Obaid, William (2009) Teaching and Learning Strategies in the Context of a Culture
of Quality, 1st Edition, Dar Al Masirah for Publishing and Distribution, Amman.

Rajab, Amal (2012), The effectiveness of the strategy of accurate representation of the
subject in the development of chemical concepts and visual thinking skills in science
among ninth grade female students in Gaza, unpublished master's thesis, Islamic
University, Gaza, Palestine.

Salameh, Adel (2004). Development of concepts and practical skills and methods of
teaching them. First Edition, Amman, Dar Al-Fikr.

Al




19.

20.

21.
22.

Talap,ahmed sabar, muhanad yahyaa hasan(2016), The effect of using e-learning on the
achievement of the first intermediate students in physics, Journal of Tikrit University for
the Humanities 2016, VVolume 23, Issue 7, Pages 387-420

The Republic of Irag, Ministry of Education, Middle School Curriculum, 8th Edition,
Curriculum General Directorate, 2017

Voss ,H.G.8 H.Keller .(curiosity and exploration) .New York ,Academic press , 1983
William, Obaid, Teaching and Learning Strategies in the Context of a Culture of Quality,
Dar Al-Masirah, Amman, 1st Edition, 2009.

YV




