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Abstract:

This study is aimed to investigate the effectiveness of
Adeveloped Educational Unit in 8" Science course in the light of
trends in international mathematics and science study(TIMSS) In
Developing the conceptual understanding for intermediate stage
students in Riyadh. the study used the experiment method (quasi-
experimental design) which involves two groups : control group(35)
and expermintal group(35),the instruments of the study
included: Aconceptual understanding test(Explaining,
Interpreting&applying).and Adeveloped Educational Unit in the light
of trends in international mathematics and science study(TIMSS)
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consist of two dimentions : content domain (25%physic) and
cognitive domain(35%knowing,35%applying &30%reasoning) , the
sample is consisted of 70 students ,divided into two groups, the
results of the study revealed that there is a statistically significant
difference between the mean scores of expermintal group and control
group in the post application of conceptual understanding test
.therefor,it was recommended that building Adeveloped Educational
Unit in 8" Science grade in the light of trends in international
mathematics and science study(TIMSS) in
biology,chemistry&geology, training science teachers to implement
cognitive domain(knowing, applying &reasoning) in their teaching
practicies.

KEYWORDS: (TIMSS), Conceptual Understanding,Educational
Unit

dLaial)

dﬁc‘ﬁjljﬁﬂbgdd\;)jkﬂbeﬁiﬂaw\@j”M\ zalia 2l
A pall ASlaall Aoy XSl ¢ LeaDlaly aslall malia dpaladll Glowgell Coatal
i e Jganll g dd gall ciliilual) 8 dallall dudliall g alaiall e Yoo 5 el
(YT Y ¥ ) alell Jacanill Ballall ) el 8 Fadie
& Adie JSI Lae Apalal) 38 jaall Caclizaiy (A& pmall JladiWh JWI paall adyg
(8 Aalal) A8 paall 5 alal) ol asaliall i g cashall malia L Leie Jiled) aSU (paiia
pralaill QS5 (8 el a el Lo (s dludany Gl Ty 5 aled) JSoa agd
)_e#\ﬁlﬂ&@b\d&@}ﬁ)}@w\ﬁgw\gﬂ\Azg)cg"_a\:a)léﬂ\}
aeludy (YeoV odadall daae VAAQ Palmer, Y+ A Gty ¢ YOINY @ )
A A8l A jaddl Al ) et saaa $ila Qlaiil o alatal) ddal) asalidl
D e amlls dly aeil ) i Les e sl Lo Gy obid
(Ve \Dc@H) agilal) IS
Russel ) dus (Y994 (NAST ) aslall aleal Zoihagll dumaall S35
(5.1)55\ L;)J)c:\_mhd\ e.IALQAS‘ g_al.x.uu\ d)\; e MALJ\ 44/l MA.u ‘Ac(\‘~~\‘
ujcﬁu(,msww}m Dl Alic dlee apliall Claginl) of (Y417)
paalidll g O e pedy (SHore ZUELY dalall QUELISILY) g ol g sl

¢vo




[ Jltet o) Ao e £ g st iy B gha Apagle’ Saa g Agleld

plaiall dilaill As el adaliiyl (Mazzolini, 2012)  Alsobe ssday cdaalal)

Al gkl 3 jadl

skl 58 B ol Bl sl camliall Qi) (aY o) DUl Cadagy

Gk COSAA Ja sebapan il ge (8 e (e 4aiS) Le Gl L judiy

A 5 4513 A8 jra 8 AT Jlga g B

A e abeiall Sai lie dlee caily (0 Y10 ) Jllaadll 4y

Faalall & el Gulais iy m o8 JME (e doalad) aalia) o Alalial)l B

" agal s G CEA) Ja g Laladiind 5 g a5l g

ae N enlidl Glein¥(Wiggins&Mectighe,1988) sliSe s yimg s asd 38l -

Gubill cInterpreting L&l <Explaining ¢ &l /e a8l a5 Gl leadl (e

«Empathy duilas 5l 4 L) <Perspective L shiall (LA J&3) <Applying

Self-Knowledge <Al oo 48 jadll 5

At Jusay Aub ey A Ulasl 2360 Gl :(Explaining) geasill) ¢ dle -
Gund) 48 2y Al 2 ae Gald L il bl @ilally ja) skl
A5yl

Aalis o]l callud) 4 L Juad sai e andiis L;\ (Applymg) Gubill -
& ds'“ Lutj ccﬁ\jj\ Lé dn\.uﬂ \.@A.\S.u u‘)\;ud\ dd:u u\} ccd.m;j\ &L\A)\}!\)
sl d);;@wﬂﬂﬂ@aﬁm‘)wcg\ (MJLMJ\ )SS) @Lu).d\ Sdl)
Leadle 5 adl sl SO (a hadll 5 ¢ sale ae ol 5 )

Shaabs Leday 15 alaally 3liall Ao Slaa 5 238 - (Interpreting) sl -
J\Sﬂﬂ L\...a;m ‘5\ L\a.\)\.} \Ja_a _)5‘9.1‘5 (daida C._\...a.\ t_ua.\ M\j ual;m\‘s
laaYl

Giob o LB Clea s a5 5 5 :(Perspective) L) al Aasl/ shaie dA5) -
Apas laidga 5 w385 (gl 5l 3 ) geaall (5, 3386 I35 () e

daley Lo dad 2ualill aay of :( Empathy) (aedill /cabledll) dplas ol 48 5Ll —
. O3a § saage ol ALY g all 4l gadi

& pa g0 dalad U 43D agdyg &y o (Self-Knowledge) <l ge 48 el —
; ) - onshaill s Cpuenill dadly g 4Bl g5 Aalad (8 el 5 (e

Uil LS aslall iy et b agdl] Al 43l shay asliall Cilagival) dpanl )i
;‘g\ﬂ\S(eY~ TSRS §(°Y. o c&g}‘)ﬂ) uAdSw

¢V




AT g (V) adall — ol et gl A il oyt lnt)

FAMMMJMJGQQEJJS\U}SJJWJLM@M&LLM -
u;dmﬂ)ﬁsﬂ\ﬂwm‘cﬁdhjcu)ﬁ\@uﬁ\@d\mb&y‘
sz\aul.u‘)!\ (‘-"Aw g).k]\?gﬁﬁjm JP%\JQM ;.IM\J‘).\ASM“” ?JSTJ -

éﬂ\a&éc‘d@\w).ﬁ@@?@m}
)Lsguﬁyu}duwSuM\eJuHH\ Jm@ml.u‘ﬁ\u@_d\ -
A sll agila il s alin 8 Lgidai g Lgagd ()50 i jlaal) 5 il gladll
ol Baal gl K55 3 by Jilas sl o gyl i) ¥l o) -
il CadS e sl alaiall 4Ll syl e gladd) ol 5l (3iai
Aaklal)
dalide il 5o ld Gl (psS5 Je lae Ly ani 31018 agdll Gl gl aladial o) —
ol o ot AUl c?@\ d;\u,q‘ueusﬂ M\wcﬁyﬂ}sua\amam -
u.mh_mﬂeh_d\
dﬂ\?@\&yuﬁ‘y_\?y‘y?@\d;iwé\sﬁdc‘)}.a.\ujkka.\u.\da.d\du.\ -
H.mﬁ;c\_dcuwm);dlmj ‘U‘”JJ‘ dLAS\JuaJL@_E\ JLH\L,,JS: Gu.u
Mm)\jMM\J&Y\Mw
c&_aM\LG_\.A‘_,,_\La_\ (5‘“)9"‘455\ 4;}\ ‘)‘).\.\‘5 cdﬂ\?@e.\.\sﬂ‘)u\.su ,_i::a_u -
e#\gm#&t«;ﬁ\y‘;ﬂ\u\qﬁd\w‘yw‘,
3,0 Al o Leha g UL-J\ Gmu.d\ Gleiny) e ;u);\ Slad Hall fpe Aaaall
)AQM\JJJ c(Y~\V) u.d:a;j\ M\)J} c(Y~\i) u:d:amd.\c M\JJ e(\“\‘“)
ol slaliall g alaia¥l ela A (Y)Y cWhite ets al)<uls 4l s (Y4IA)
Aaalall r,_.ps\j.d\ dati] 3 palzalldd sall Cilgaa gill ¢ gua L ok HLJ\ zalia
Qu;)wﬁd\ e.t-.ﬂ\ gkt A gal) b jlaall 5 dallall chludlial) d;\ Lealadini g
(Ye)e ‘Léubd\
o 40 )lie Gl e ot Al 4adla¥) S jall il e (TIMSS) _siad s
LJ‘)’:\HASJW\djdu[}d&\j@‘)l\UM‘QQ@QJ‘}?#\QS‘)}@M\
4 )l 5 ALl iy anas 5 Aabiaa) dpagledll Lalasll 8 cluzaly )l 5 o slell zalie o
G e galiall 4llad g clpzaly Hll 5 o slell (5 ) e (A anliall Clagind e e 4 5
ool and Caagy Gl 5 o gl Gl 5 uyaill (3 ka5 AdadiY) 5 (5 sinall 5 CilaaYl
Cilaleal) 25 (5 sinall 3a3 Lo Cpany e TIMSS(s sin 5 aslall s cilualy Ul ol
& opabidl Juasd & S ¢(Centurino, & Jones. 2019). 4 jxall
¢vy




[ Gl o) ek oo s g st iy B gha Apagle’ Saa g Agleld

Gl [EA sl duandll andil g0l Lnell Gl ) it o lall 5 Ciluzaly )
&b LAY el & Cua ¢ A8 jLaall Jsall Ukl 45 lie die e g gall 5 Allaal)
i) sy 4l daliaal) il s lul HSI 2 sa s pa Opaleiall de LA 4
Glelpayl @l ddn o ualdll 4y pxs Gl sa andaiiy Al lEd dlael
(Mullis, Martin, Ruddock, O'Sullivan, Arora & Erberber. 2005)
Aia 353 Jspe sl pasadll dny o el @l ) Cuall sl s
Tl Ve adii s (dawsie 30 ) Colil) U el 1) Ciall (e JUY) aleiall et ALalS
Widlad 520 2m (TIMSS) ol il 5 o slall 2l 53 6 A5l Cilalady) il
Vo AS e gl ey 550 S g san Gl iy ¢ palle (Bl 8 Apadedl
(Centurino & Jones. 2019). Y+ Y4 2l TIMSS 250
o sbell 43053 e o) yaly o585 (IEA) 52l Aa3V) aeil 20 gal) Lmanll (3 I
Aadail) e dagiall Aubedl JBY Sacl agd Jal (e ple Ve (e SV cilual
ASjLaall lald) b dabiaal) Ly el
Jsa clliul JYA e TIMSS i 8 Ay £ Cagiaall e ahall &l iy
Gllase Gl Hlaa¥) () ALYl Sl Hll 5 o sledl alad olad agdll sa 5 aganled s agldl i
i @IS el el gl Gy Ul @l & Gulaall a8 5 Caleall &L
Gl Jalat s Al )a DA ey el oo Qlatind (A &l ol S e O sties
il Uilaial) ol ity Cpaleiall Jrasd 8 st S i) by
Apabeil Slpnbandl s L jlaall A e 458 A Lley 5 5 Apadadll il sl
(bl ) g o slell alas 4L )50
(Centurino, & Jones. 2019)( Provasnik, Kastberg, Ferraro
,Lemanski, Roey, & Jenkins.2012)
S5y deandll G dlag) A83le s e (Y0 TIMSS) gl ekl il
On ABe 2gas Vo) o TIMSS il ekl iy el #ladll e 4 o)
ped Cua alaiall dfiag sal) HladW) 5 CludalyHll 5 o slall anlad Jlae (o8 s sall acd
oo skl mal s Gl P e La il bl Jll g o slell A ol
Lpagleil) dleal) 8 Al Jpall ad Ao Y010 alad TIMSS ui Jlil s Gpaleall
( Centurino & Jones. 2019) ¢S ST alaill 5 anleil) Jrad sl Hall giall b

D S slall il ¥ lae 3G 33 TIMSS <l LA i o

EYA




AT g (V) adall — ol et gl A il oyt lnt)

:( Content Donaim) &=l (s sisall Jlas- )
bl e 38 g G el g @l Jl caall glall ) jaal (A jaall (5 siaall 4g 2y
Yl e el (s ginall aaay s cdiul o ie aleiall L€y Al dgaladl < jlgall g
asle s <(%Y0) Al ) aglall —(%Y0) slall asle : JUIS alil) Caall 4000

(%Y +) el 5 (%Y +) eladll 5 ()Y
:(Cognitive Domain ): & el cillead) o  tiedl Jlaall (2
LAY Caagind s alaial) LeShiay () (i iy A A jaall Alial) ) jleall 45 2ady
(%7 0) Gkl s (%VFOYamall :a SEll Cilygise ADG (TIMSS) sl
s A el seldl)l ) (Knowledge) 28 jaall jpds Cus | (%V0) YY)y
e el g cal sall s <l 50V 5 camliall 5 cila slrall 5 ¢ @il Jga D)
S e Ol 58 A el sl sda eumiis aslall Hlad 8 Ll A5V
Agalad) G 501 aladind 5 ARG paa sl 5 a5 ol pail) ellac) 5 ol Yl
Jsa 8l et A4S LAl e Ul 3 )38 58 (Application) Gsxdadl) iy
u)daij\ 4;}1 J.m;.? A_;.:: L_iJJaj\ o‘)ﬁd)\iwdh} 4(.\#\ t_abuju\)aﬁ)u
sd)u\ JIA.I‘} cuu)h.ad\ } d:u‘)j\j chLuJ\ ?\M\} w\.wa)J u.um.\j\}
2o
A i ya Jadad SV dgalad) lleall s plead) ) (Reasoning) JYxisy) sl
55 ma e el gl daile pe Bl b CSEA) Jal il ghadll danie Jsla
el 5 Jalsall g eJiladl) ciblee analy Eua Liale Al giia g Atlaia ol jpadi apad
JJ).\ﬂ\j 46.\.\§ﬂ\_5 ce.ma_ﬂ\‘g cC:\Uﬂ\ ua)iim\j ‘?"‘“"“'ﬂb c&\}\.'\ﬂ\‘j U'bJJﬂ‘J
s(TlMSS) M\JJ ‘_g L«.@.« Az GAS’J\ slagiuy! Az Lfdﬂ\ slagiuy! d\AA (C
Adulh S iy ¢ A paall Gllealls (ssiaall A jaa o adiad GliSa e lliyg
c(‘)\.g_Lu...uY\‘g Jas;l\) 43 jaall Loall b giuall & Jelaii Y L) (TlMSS) Gl
@ Al (8 paall iy (8 iy Lle @l jlee L) callall S 55l ) Caagd
e o <l leall s amliall abeial) Cilagind (53e e Al 50 A a5 Alals cilily 208
(Jones,Wheeler & Centurino, 2015 ,Centurino & Jones. 2019) . 4l
sduant) Aiia

Ol s adl ) Caall aglall 3 (TIMSS) Jeil) 3 sall el Jia¥) gl < jeki)
43 srd) gy o)) ASLaall A (pralaiall aladl 610V (5 shne (S5 aY0Y0 AT )Y el
i 8 Ladle Ll <Y Joall e (e 30 srdl Ay el ASLadl) caiion g
et uaS\ LS (TIMSS 2015)  (Mullis,Martin,Loveless,2016) sl
adleill g 55 A Lle il | il (el g ol ) Cuall o slall 8 Ak gl) ol jLgaY)

¢va




[ Jltet o) Ao e £ g st iy B gha Apagle’ Saa g Agleld

bl SSoall) slhaall (5 siuall G52 JIY Cpalaiall (alal) Juandl) (5 e (1
d.ﬂ;_\‘sjc t_u);\ Lsﬂ\ L_L.n\)ﬂ\ wmhj\duju\udhs 3 (? V4 u.uL\sﬂ
GA:J\ 6 siaal caila L c_a)g.k\} (TIMSS ) s S e)hd\ ) Ja
(YY) asnd s duslas (Yo VA) sl Al oS o lall alial 48 el Cilileall s
S bl e el cual LS e (Y01 Y )l Al oy (Y o) £) ual) Ay
S(TIMSS ol lial &= oo sl uoaill ok aladin) i cdls
o TIMSS)gilis ila i s aslall alna U Cpodpnsy p31l ilas jlaall dusl 53 sca slal)
dw g (Y)Y Martin & Mullis) 4wy (Y:)€,Gao) 4wlileiag
zala A sale) 35 i Ao Gl yadall e 2axl) A8l (Y+Ye«House&Tales
JsY) sl ainall Lias (TIMSS gas dndiayl Gl all ae @il 5l alal
soslain A aglall adail Jdoall gaisally ¢ (aYeVo Addiia BT Ay jl)
G grall Ay pal) ASlaally Gy Hll g o slall aaladl GG jaigall s (ISEC)aY <) A
(YY)

(TIMSS) ¢ sua (3 3 shae dpaglei Cilas g ;t_u& 4;1;1\ Hall) of , iy
DR B shae dgalat Claa g el Gl bl jo Al ale aan e 2 Y dus
Aalll ot G Ll o jiu) 438 GlIN | gile s (W85 (TIMSS) ¢ pa (& aslall
Clain) a5l (TIMSS) s 5 (B aslall ) jiar b)) shae palat Bas  Aleld uldl
idans il Ala ) il gl _asaladl)
sl Al
£ 1l il a5l ) ety
Al gl g i bt 6 g B alel) ) a8y shae Aadel Ban 5 Bulels L
As jdl s gl elad) Qlagin) daasill (TIMSS) Gl 4 slall
bl Ay ddaws siall
:‘“}\1\\ Ada t)s.uj
Clain) el (TIMSS) o5 3 aslall e 5 shaall Gaaedll saa gl L)
Sl )l Aaa Jas gie G SllUal _asslial)
iail (TIMSS) s 5 g HLJ\ D e s”u\ :mg,;u\ sansll Adeld Lo oY
Gla &u}u o (v ~°) (6 slua dic L\.}Lm\ Jia d)ﬁ .J;}.a ‘-\A.\.“ U‘JJQ
allal amliall Qi) dl b ddalally duoadl Grhic seaall @il
Mgl Gakaill 84y 2l de genl)

SA




AT g (V) adall — ol et gl A il oyt lnt)

;C\A..md\dbi
@m\mﬂ(TIMSS)cyé EJM\JJEAQEJJLAWEAAJM -

(TIMSS) ¢sa (& aslall ) jian 5 shaall dpadeill Bas gl Gt Aeld Ll -
o liad) Clariu¥) daas b s ie S Caall
" FALIPEJUNATE TN RS SRR IWVY
Cinl S jae 43 jlal Lasues ¢ ialdll ale dgaa 3 Adaall il jall Jf (e 223 -
Glan g oliy el i) LYl s ddaall Clladlall cilily ae by i ySIY)
(TIMSS) oy il 5 o slall 2sd ol Zd gall g ll il (38 5 Ao
@M‘M‘(TlMSS)GM@ e#\)}gi);&wﬂih)aﬁ -
?JLJ‘ CAL\AJ\ @ Jaad g Cazia il g gl \J.Els Lee 3aleiSU praleall g
(TIMSS) <l i) il g Ll cul jall 4 & Ll L el siall Al jall
Clalasi¥l (453 5 () maliall o shai g Jadads el e cpaildll Jlian g -
(TIMSS) a5 73l O jal 3 palzall 4l
sduand) 3 gaa
(T”\/ISS) s g Lgla.u}ud\ @L\]\ caall 48Ul ad;}‘).’jlm (.\.1 A_ﬂ:}aA}d\ JJJAJ\
(b pmall Clilaall 5 alall (5 sinal) o
(Gooolie i) catlial) e} il g -
Al 3 gaal)
TIMSS 4l )0 Caagiudy (bl Ao bugie SO Caall Gllla & clia
4_\.\9 L;JI d.uaa.\l\ u.‘. ).\aJ\ Am).} dh.\} n_t\).\.m @J\ dsu.al_d\j @\)&\ u.ﬁ..aj\
& Usnear AGLAITIMSS 3050 & @l call Gl o Cua Leuds LAY
(Mullis & Martin, 2014) .leli A5 ) sall bl Caall
AYVEEN /N EE i jall alall Al all i Ale 3l 3 saall
Gl clalhas
il & Sl Calaal) el a1 e 50 M Ll (Y00 1) (s ) Led e Adeldl)
"San 3a (ol Ll J e sl 55 535l
s on b dayidl Aaadadl) saa gl 4SE A YN 1 Ll Lol el Adelll oyl
s sia A Coall UL o glall e b emlial) lagind) dpaill (TIMSS)
" celidl Qlaany) Lol 3 Al Lle Juaas Al da ol (il

¢AD




[ Jltet o) Ao e £ g st iy B gha Apagle’ Saa g Agleld

Ve b Cijlae aidaii M Ll (V997) Jeally Gl Lgdse  dpaglatl) Bas gl
b A alaiall Ly jaidy Aime AS5a ol g sumga o) 588 Jon s Baae duul 0
‘ " b5 Jlady (ol O 5S platiall G ) U 5 Age )
o sl ol g Apalal) Z0ai) y alell (5 sinall yyghaty adai " Ll Ziall) e jus
pdi — ) el Qi) A Jal e TIMSS 6 a8 48l 3aa 5 &
o shall ) as T gia il L] (Gl
(TIMSS): hadaly 31 g a slad) duad jal 4] gal) g i) cilyllatia
padat Ciladlatial 44 5l gu.»\‘).ﬂ\":\.@_.\i_j (Y+*YY « Martin et al ) O 5 5 le Lgd
B35 pusbell s ol ) (g8 ol a5 () gy Slaaly 15 o sl
G sina Gt ) Opm A e aladl sl Jal je (8 L )35 5ok 5 malie dyllad
"(IEA) @503 duanil) alail 4 g2l dmanll Lgale oy g 4 paal) Slilaall 5 o slal)
asall b el Clea sl Byyp0 Rl Ay il Ga) Rald g e
Opalziall (e Ao e dualle @l jlis) Gulad ol Cus TIMSS (cand Ciluialy Hll
Cin n ALl sl dpeslal) Zlai¥) s oy i) o oLy AS Ll J 5ol
Mo sl sl (ppant Cargs
:sastliall Glagind)
‘;E‘)M\ XYY ‘)g_k.\j cw\ﬁ‘)ﬂ\‘gﬁjuﬂ@uﬁﬁﬂuj; Aalill 3 jad" MtuJu:
B ) ga A Lgindai s JSEY) - gaia g5 clgad o sill g Balall o) ol Gamy s
(Y00 V Oila) MAdliae 5 ey Lela 5 AA) yy uai

aliall e aleiall @l o aaded dlie dilee Ll Uil ja) Ziali) (g8 ja
A jrall ety pdiy i Leald A (e Lpans ga eDle 5 4l Aadiall dpalall
A& TIMSS (385 diall Jawsgia (U agle (8 48Ul 3as g 3 Lgaladiul 5 dpalal)
M ealiall ClagnY) sl 8 Al e Juaas Al 4 0l
sCile) oY) g A4y jhal)-
1l mela
M‘ e (.\.Ml\ c@‘);ﬁ\ 4l M\ 53 ‘@);ﬂ\ G@.’\A\ AT ) Hal) caeadsial
Cilaal ae Lgtanlial @iy 5 (Aaylall iy padll) GuidlSiall e ganall( gand 5 L)
Agdlaldl A )



AT g (V) adall — ol et gl A il oyt lnt)

Gl aaliaa
e Al 5l aain (35S 5 ¢l ) el Agle aend O Sy e S 58 Al )l aaina
healall adaill (s jlae G Sall G plaall 8 daw sie A Canall il aea
0) ££) ) £ 5+ a5l alall 2 gansd) Ay yal) ASLeally ialy ) A
gl dde -
A0 sdall 48y Hhally Lo jlial o35 Al jall aaiaal dias s 4l pall aaina (30 ¢ 3 (A
(el Yo s duy a3 Vo) eV« Al Cialy 5 440 saial)
o5 Al il priall e Al all calaidl: i) ) yida
TIMSS ¢ 5 35 shae Lalai b 5 Jisall i) ;Y
(é:a..\.kic ndiez ) ‘_,,.A.\AM\ Gleiuy) :@lﬂ\ el Lald
il Gie seaall G gAY @l el Japzs &5 ddalall @l el (GIS
& sl RS atie Tasay Dbl Cudld G ¢(ie ganal) 5 o ST Ay el
o o liall leginy]
D ealiall Clagia¥) b Ll Sl e
b Gl sl 8 Ay el g Al e gesal) SE (e Adalll sl
oy 5, Ll annlaall Claad) HLEAY) Gty ALl DA (e amtliall Clagin)
Jsaall e el
idl e sanall (T-Test) (<@ ) Lad) syl Lald) culi -
Gla ) Ghusia gn @58l Jde <ol (Independent Samples T-Test)
eeliall Qi Ll el 8 (Rl - dalall) (e seaddl cilills
G e (V) Jsaadl s, dale B ) say (uliall
Sl sadaill 8 4 all e gese a5 aws gie (s (350l AN (V) Jsaa
M LA ARl el Cleginl) LaaY

. . HQH &A&g "Q" aA:\S aé‘)d LJ‘\)M‘}“ . . .
aVall (5 siwa £ gnd) i sl il é)w‘ Lo gidl) 222l | A ganall 5 siall
0.79 099 | 35 | il
0.42 0.80 05 oss = g | o
0.61 0.74 | 35 | aww il N
0.60 0.52 0.53 067 | 35 | iy | >
0.35 030 | 35 | dwsdl | .
0.36 0.91 - . 031 0o 3 | ok
0.26 114 ' 1.10 2.03 35 | dawdl By
' ' 0.89 1.76 35 | bl Jss




[ Gl o) ek oo s g st iy B gha Apagle’ Saa g Agleld

Gllls class Ghusie g libas) JIs Gob 25as a2 (V) donall (e sl
Al gise 4 amliall Claiu¥) ey el gulall b sl Gyl de gasall
A ) JSS LAY g JUEAY) Gl sl 4 guenall M dad iy Cua JSS LAY 5 GO
JI2 38 2 are Ju Laa 43 5aal) MY A Cpe JA aB Ay (V,VE— ) — oY -
Claginl) sl & Gtie saaall 580S5 L 5 Aaglall 5 3y el Giie el G Lilias)
u.u\;ﬂ\ KV d.uu &_u; GA.}MAA]\ ul.z_x.may‘ ‘55 u.us:ya;d\ O u.u.\\;.\ RENET] LE\ GA.\.Q\SAD
Gl g i) i) e Jiid) el dleld (el R0 Al all il 5 oy 5 e callaie
eliall Claiu¥) sl b e sanall (8 Cpaleial) sy e il it 6l O ey
P R VES N P O | VSN [ P
DLa) s I Gl sala s 31l dlae ) ade alill usiall Gublidagd) il gal g N ga -
3 sk dgalad 8o 5 50 Gulaill 5 yseadill 5 =l Gl e iy casaliall e
.TIMSSs 5 4
raliall GlaguN) JLEd)Y
Jilad i Cume A8l salall Bany b amliall Clain¥) Gl i LR e aagl)
DL (S (TIMSS) s WS Sliaal gall Jsan ol die Calaal) Ciyiai s sas 5l (5 s
Jlsw Yo
D LAY (ua -

Lol e S ol 5al (e de e o LY ae Cua i alhll Baa-
(%A °) pein LY At Gl 5 Lgae Dha (520 5 el Hlaad)
IS As o o BliY) E0llae Gl 23 Al LY pasal 1 3l Gl 3ua -

S Aa jally aa S Aa 0 G el )W) Ll s ¢ 4] dpaiiall aaall 40 dsjall 5 s
Adlas) Clallaall (SPSS,7227) el €lld & Alainal) 55 ¢ a2l

Axn dﬁm‘ :\;Jﬂ\} JL\.\AY\ .JLU\ Q\J\..K: Q\;‘)J u,p.kl.u‘)\y‘ O lalaa (Y ) d).l;

dalae ; dalae . Jalase .
L ,Y) R I s B I
0.52** A 0.43* O | 0.78** )
0.55** )4 0.36* ) | 0.35* Y
0.42* e 0.61** NY 0.53** Al
0.44** AR 0.39* NY 0.88** £
0.41* Y 0.67** N 0.99** .0
0.50* Y 0.36* Ne 0.40* A
0.69** Ak 0.34* N 0.47** Y
0.40* Yo 0.64** MY 0.54** A
0.39* A

(~ 'o)d).\mmd\d* (~ ~\)L5)_\m.llc‘d\d**



AT g (V) adall — ol et gl A il oyt lnt)

A0S0 A jlly LAY Akl Jal 5l dlalas gz of Gl () Jsi (g el
By (v,00) G simeic sl (+,0)) 5 sie die Lilian) Al 4] et A 22l
_(~,ﬂﬁ-~,7’i)u:\,\&;}\)3

Gl LAY 2K Aa jall g aey JSAa ja (g s HY) Sl () Jsaa

Ll Y Jalza DAY b g
0.86** z A
0.80** el
0.83%* alatl

Clainl) LAY Sl Ll )l Glee gea o) Gilad) (1) a0 oy
Gsiwa die gl (+,0)) sime vie Loliaa) Ay AU A0S dx Al asalidll
.(~,/\'1_~,/\~)Q~.HLL‘.;)\‘)SA§)(~,~°)
A g

Lo D) 4l & Cus anpliall Glain¥) L) Jalae il Gl o
dshaa (8 Leaiiy Clapall Cludal &5 dallls Y0 gl B Clllall (e die (e
s LS Baall 5 il E el lus 8 Lealadiny
) agiail) 35 a1 A6y ylay L Jaeles —

pladinly ¢ JUEAY Clsine o 6 siue JS1 Gl COllae lias o5 Cus
s ob LS bl il 5 Adeaill 45 3all () 5) e jaa Alalas

e liall Clagina¥) LA il gl Ll 5 s )Y Clelaa (£) Jsaa

dataill 45 33l ) o) Ole_pw Aalas aladiuly

U Jalea L )Y Jalee Clsiall sl
0.92 0.85 sl
0.86 075 Dl
0.66 0.49 Gkl
0.81 0.69 JSS sy

Ulle da s aahy ealiall Qi) sl o) sl (£) Jsas (e gl
(CAY) S LSS it gl G sl




[ Jltet o) Ao e £ g st iy B gha Apagle’ Saa g Agleld

Al Al 3o 5k e OLaaY) ALY 4 sl A spall Jalae Qo 2
Glldall sae /)l A lldall Sla ja & gana ) = A gad) Jalaa(Y o o ¥ oy 50 ))
(D)l ds jax
el Julas -) = 4 graall Julaa
(AN Jgaall 8 mia o g LeS ilinl) il€ A Lud) Aalaall (ke 2ay
DLERY) ) 588 a8 ST grall 5 A geal) Celas a5y (9) Jsan

Jalza Salza Jalza Jalza
4 gl 4 el ¢ 4 gl 4 sedl) ¢
0.51 0.49 N 0.66 0.34 A
0.66 0.34 Ne 0.63 0.37 Al
0.60 0.40 AR 0.63 0.37 Al
0.63 0.37 Ny 0.54 0.46 &
0.34 0.66 AA 0.63 0.37 .0
0.57 0.43 A 0.66 0.34 A
0.43 0.57 AR 0.63 0.37 Y
0.46 0.54 AR 0.57 0.43 A
0.43 0.57 Yy 0.46 0.54 A
0.57 0.43 Yy 0.40 0.60 |V
0.54 0.46 AR 0.51 049 |
0.63 0.37 Yo 0.49 051 |Y
0.60 040 |VY

— YY) O Can gl A geaall 5 A sedl CBlae () Gilll J sl (e ey

solay) tl\\)ssl ‘}N.\.mﬂ\ lalae wlbes [

(Kelly) " LS" anadi aladinly HLaaV) @l jdal uadll S3lalee s o3
s s OB Glsl s @
,@#\;p\@@&d\@d\a\}iﬁgﬁm YV Al Jiad °
pladiv) 3 Jaul) ¢ jall 8 a8 Sl dall A5 e a (e % YYD Juad Y
Al (Y 4) %YV dhaxe aly iy Jlgad) ds ja x il gaa) ae /(L)

LS LAY &)y (e s 58 ISt Jalae Sl o3 AL Aalaal) (3adaty

(G () Jsandl (8 minge 8

EAT




AT g (V) adall — ol et gl A il oyt lnt)

enliall a1 LS i 5l COlae o (1) Jsan
Jalza Jalza Jalza
spall | ] Guall | €] el | €
0.60 N4 1040 | V| 040
0.20 N1 040 | VY| 0.20
0.40 YY1 050 | VY| 040
0.40 Y 1030 | Y| 0.30
0.50 Y 1060 | Ve 0.30
0.60 e 040 | Ve | 040
0.30 Yo 1040 | YV 0.30
0.80 | .\Y| 0.70
0.60 | YA | 0.30 A

oanliall Claginl) HLas) bl Suadll S e o Golad) J saal) e sty
Ul (el 3 saa O lelaa 2a5 a g (A — 0, Y ) (a5
D OLERY) (e -
A0 Alalaall aladiiny sl Caeld e SUat1 Al all (e SLEAY) (e ) aa]

¥ (A AT alud (e - Al sl sl g )= 00 0

dady go=Y (0 +E )= )l
:(TIMSS) s.9a (52 dsaslal Ban g g ghals Ll
pslally Claabyll Au )yl Al Gl cllbie Je g3Vl
Sl Caall o glall ) jie e Aol llal el jall =55 e 32U TIMSS)
ISJJLAM:JBJ;} ;\.’\g&);(*~\/\)éﬂ;)\b\)&;(\‘~\i) ‘).\;J\RM\JAS.EM}\A
DA S phall 335 (TIMSS)e s
Cilllia ¢ gun 8 Jangie S Caall (RiU) g saldl) sas o) (5 ina e g DY
salall)ely il (alall (5 ginall dpaey 3 el aill 5as gy (aladl (Y414 TIMSS)
Mls:d\ QM\) (;L})@ﬁ\} MLLIMS\} ;}-'ASU Q}.&A\J\S);J\} }S}ﬂ\c:\ﬁ\.ﬂ\}c
Lkl Al eda dga ade Aall b (OVaiul, Guldy 48 )
Al el Al Jedyd A8l g saldly (alall bl s giaaly alall ¢ 3l
21581 Bl Cpead & s Al Laa il Apalell el ) daii dpuadaliaal
o il 50 Led Bans A () Wl e, sl 5l i) g D il 3 58015 3S aS
Ay @l G dpay) Asall Ay S aush hwsie J5Y1 caall
EAY




[ Jltet o) Ao e £ g st iy B gha Apagle’ Saa g Agleld

Alassl 5 Ak 3l il 5 aladly Galadl (s ginall 210 of (Y YA sl

¢ S € IS5l pally Jagi jall Lelin g A8 Galall o ally Rl 4 uS S

Casman sla A8 all 5 (5l IS 5 Apulabinall 5 48l jeS) AL Galsll ¢ Jadl Laiy

(V) e Joan Laldl Cumy il dangie U Caall aslall ) il

lleall 5 5 sinall dgany Jass sia (A Caall aslall ) e (el il Yl (pranial

o sie AN Coall o slall ) e 8 ol 5l VL (el G giall ol (V) Jsas
liall lleall (5 ginall dpamy

Al cllead) cYLa L
%Y ¢ IV | 95Y0 Gulai | 04Y0dd jaa (Y6 el sl ©i¥la)
8% 9% 9% Balal) ol yua g Al aall YA
8% 9% 9% @Y gas
8% 9% 9% A< iy 5l
8% 9% 9% O gall g & guzall
8% 9% 9% dunblizall g ol He<ll

Aot yall aliall Claiul e 50l @l 5 shaall sas 5l alall Caagll apas-
A prall Clilaall 5 (5 sinall 4220 TIMSS Ao 4l 5 ddall 5 salally

‘3aa gl Aaldl) ilaay)-

A 5l ol il Al 5o IR (e 3 sall palliad Joa IS8 las Cilga skl -
Al s Abiall o sall (8 Glapall 48 ja g Leilinlali s dpale 48y Hhay Lgie @il

Al
Oo GBS e Ll G Sl Zalasl) S el e 2all Gls e puas -

dale 43yl ) sall (aead AplaS) ¢ lua¥l ddag yall daaall OIS
Aaladl 3Ll 3 Lt 50l g ) gall 450 3adl) <l il (e (giaill g

ol el IS (e Lete BN Ja g A8l Jga IS8 Hlad Cilga gy oha -
48Ul bds foalae gaada Ao 2SI pe LS sad haliaall 28Ul JISE) (e 38
Jsla #1581 A (e gl e Sl 28U Dlginl (o aall cilaladl 3 5e0 -
Al oy Akl A8l QWSS 4 5all 5 3y ABall aladiul g ol Aadledl
Ao sl Ay jal) ASLea 8 dadil] A8 aladiid <6 g2a

3l 58l e Talaic) 48 jall 8 4l e il sl JBA e o lrall (il i
s Gl (84 pall Gl JMA (e plua¥l e

EAA




AT g (V) adall — ol et gl A il oyt lnt)

Baa gl (5 sina-
e alaidl) a8 cilindaill 5 a5 40l 5l Ly s sald) Jsl e Jaill -
LS ol s salall Al ) ol padl) Al py e (o ginal) Jaidl e il s
LISl 5 Aalinall A8Ual) Y gl Gadaill g il s il we ANad) Jpatelil) 4t
M\JJ-&.\H\ Q) L;ﬁ Q\A.L\LS) Ll aalhl) Jaas OB :LM‘JJ CA'S\:'AJ\ cﬁ\) (e
go. Al il (8 Gnlailly #dlls adill y dpusdalinall § 4l S A8
Aall Lalall sas gl 8 Glilaall g (5 ginall 22y (panal (A (V) g (e 32ELY)
Aplalinall 5 el jeS 5 3alall
slel e g (TIMSS) (e dsise dualadyilaiio Aakil apenad o3 ; Agagdedl) Ay
Al Cilleall 5 (5 ginall azy (el A (V) 2
- paalie Ll A- aladll Joaa- dee Gl a4 se elialiul: (u il Gl il
2131 il BLaYL (TIMSS) (o Aise Apa s LA Ao gita; g il ol
A alga o Sl
b aedal B e 315 CueSad) (e de geme o Lgpase a3 sas )l b
sas ol e el
Al ol A sall Slea il ildhaial Led L Baa 6ll dadia Cpauial ol aleall Jily dlae -
e i) il 5 shall sas gl % Calaale TIMSS  astall s il )l
pasaall ;s s TIMSS ¢ sa (A3 shae darlad ddalil 5 5 ) shaall 32a )
L)l
Agilany) el
Al (Spss) dbban ) ajall gl alasiuly Ailaa ¥ Cdlu) aladial &
A jlral) ldl iV g il sial 5 g giadl canll 5 il ) Sl
SR LY Bacall cilead (G gy Ll ) Jalaa-
) ALY Ol lad FL S W Aslae
4 sall g A gl O lalza 5 aall) i lalza-
O IS lally gandl gudaill o oAl ANY maa siY(T-Test)( &) ksl
e liall Claiu¥) sl 8 ddaglall 5 4y jaill de sendl)
) o ade Wl Claald e Asbae-



[ Gl o) ek oo s g st iy B gha Apagle’ Saa g Agleld

LgiBlia g gl

Gp (450 0) Gsiue vie Lilias) JIo 3 aa s ) a8 e e
Clainy) laal & ddalaally G adll Gdie seaall Gl cla s gl sia
Mganad) Gubadl) A jaill de sana) allal assladl)

G sbmall Gl aiWl s pnlead) Bl siall Clua & () 138 (50 Gsaaill
lealn g LS il Cielay Yo = Vo ol e seadd (&) Uil aladiul
A FPRENT

e ) iy el ClainY) laay

LE)S.»&A ney :Lqﬁ ney 4A.\§ 3;).\ &_Q\);.:y‘ . . .
083 | 396 | 35 | awail .
)
0000 ] 870 058 | 247 | 35 | dizy | O
062 | 333 | 35 | aw sl .
o 4
0.000 9.72 200 082 | 164 | 35 | fbia | >
' 056 | 2.07 | 35 | aw il .
= 3 |
0.000 12.88 . o1 T ogs 3 Feum Bt
137 | 936 | 35 | aw,adl | syl
0.000 16.06 1.05 | 467 | 35 | il Jss

Gl Sl e e gie G Wibas) J1b 38 25ay bl Jgaall (e ey

& eliadl Cleinl) Y ol Gadaill (8 dajlall s 4y jadll de seadl
DAY il i) g guanal) M Aad Cialy Cum JSS LAY LAY Gl s
" Aad e ST ad Ay (VLT Y,AA S QLYY L AYY) JSSLaY
Sl s ddaglall g A i) (e ganall G Libas) J1a (38 35a 5 Jay Lae 44 50all
) Ablall de geadll e Ay il de gaaall (§ 4i

. ¢ —




AT g (V) adall — ol et gl A il oyt lnt)

Alagall s Ay ol e sanall daboanl il g5l (3 ) IS5
et lial) Clain¥) LAY (gaalll gl 8

r 10
r 9
r 8
r 7
r 6
5
La
r 3
r 2
r1
— — — — — — — — 0
111031/3 1111
0333 |3|3|3]3
Je& jsay) Geadal] il ]

@A (Black) <Pt dalas alodinl o da yidal) dpaaladll 3as 5l daleld luad
(Vi) rall JA‘}S\}M‘U.LIC&JJJMM o)l 1Y) sl )
LJ\AUSA.\.\PS&_ILJU::J\U‘L;\MLQAGLULG_\LJ.UJJJM@OJA}M‘\AQE(:JMFQSQ\USAJMU
AJM\L\}\&M\M&AJ\J\JJM\ccﬁyﬂ\n._mﬁ\w(%°~)4_.mut}‘.j
138 5 e lall e (oY) aall ) cilia s Jaeal) ol G () iy 1368 ¢(),Y) 2
ol A ot 13) ST A gaa Aale @ 38a Bas ) e\d;.'w\.a u.uJJ.\S\ o e dn
Ju 13a 5 ddalelall i) aall ) calia g Jamall cankl dans o ey 1368 c(\ Y)
dbmudhch}hw‘)dﬂ\u\ujc
L el A et lial) Clagin) Al 8 A yisall an sl Adlad e oS
LAY ol Al copiakaill 8 Ay el Ae geaall Gldla Slaal leal)
S mm gy N Jgaally camliall QlaginY)
‘;A:\-QM\ Glagin) LAY Jasal) sl dm(ﬂ) Jsaa

Al | Jsedl el | il Aasall | gand) s sie Z“j & sisal
g 1.20 55 3.96 0.99 =4
g 1.26 45 3.33 0.74 PV
By 1.25 3 2.07 0.30 Goadail)
. gy
S 1.23 3 9.36 2.03 JSS




[ Gl o) ek oo s g cplal) ey 5 sha Apaglat Baa g Adold

DLERY (gandl 5 Ll il b A el A sanall dluall o giall ((Y) JSS

LSA...\QM‘ Gl

r 10

- 9

- 8

- 7

L e [e
- 5

gl da g | 4
-3

- 2

r 1

T + T 0

Jeg jLaay) bl sl Z el

DAYy L) Gl s Jarall sl A o Gl Jsaall (e sy
Gm}d)uum;éd\wiwﬁism)(\ Y1), Y. )él'u.uu;j\)ﬁdss
¢ et all Clain¥) dpaii 83 S dleld L ds yiaal) Baa ) o S Jdu e (V,Y)
uafﬂwuje#\&u_)mu\hjéc;u‘);\‘fd\«_aubﬂ\cads.uhh‘j
m;;!\ k_\..jA‘(Y ) /\)@H 4\.1,_1.4\ M\dec (Y ) 0) @Ua;ﬂ\ M\)JS 4:13 CaadAli Lﬁﬂ‘
g 4ndly 438 e Sy Jlad bl alaidl J2ay(TIMSS) s sea A 5 shaall dpaidatl)
alaiall 8 jmall olill Bajaa &) ) puall g alie ddla) &5 dalall & ) sl e o i)
ki G835 Anman amlie; 4l 5355 sl amliall sl sale) s Jiai Adee o
fin el Claiu¥) le Gosd Milly Gulailly il y z80 aleial
Lodie alaiall (sal LSl 4 jlaey el Gldeall Jlae (Y413 TIMSS )—ioas
elac) g Cia gl sle diuY! die alla®s 48 paall Cun Aalidall Apalall il sall 4al 5
Lalal) walidl) 48 yaas Jadi e Gubill o) WS¢ Colel )l amlia ) Gilia e Al
YY) Jlae Ll Lime OO oy Ll 4ke callaiy sa0a (i) gay Alag sl
(Mullis  538xas 48 ey a8l sa A avexill 5 Jalaill agill Aol aladiial 4t callay
&b lalaiall ool ciing s jleae JelS 7 8 5 Jlee Celaaily . & Martin, 2017).
O o el Lalldl 5 ja oo gakail) 3 jlga 1yl 5 il UL@_AL@_,L‘MPAMCM\
ClusSY) Al 3 )le A5 agdl)l muasil 7 pdll dabddl (ol aglall G 0
il 8 il s aadil) e 55008 Aaleialld agdll 3iad Lalla i jleall 5 eyl
sy b shall (5 sinall y Gl Slagdl yiul g Aads¥) il e Jay 13 g suaa
Martin = )Aulay(Y+) €.Gao) 4wl ze Axgiill sda cawl o(TIMSS)
£qy




AT g (V) adall — ol et gl A il oyt lnt)

Lyl o jlaall 3l 8 (Y4 ocHouse& Tales)aw 2 5(Y + ) Ye&Mullis
Sl e e g i) SIS (TIMSS) il 3 Guoail) las) i
Ay Jie ddlide aliiee @i epliadl Glain¥) das (4 Oy sl
Lali (A ol i) LSl ialll Aleld & (Y )3cWhiteets et al)<uls
il A el @)l Adeld 8 (Y0 VA)agdll L Al s alaall lagin)
& esbiall Jaadl i A (Vo) o) SUaadll 4y Al jay cessliall Glagnl)
Al A Aa e Doadl yiud glels B(Y 4 VYY) deaedal )50 asaliall lagin) Al
s lial) e

1 Cila sil)

S sinn Aanl 30 55 pa (e A gl A jal) ASlaally malial) ki Hhi 4 i -
OUa LRy 153 A4S ally (o gl 5 AUl (5 gine Cpanall Jaws gia (A aslall ) Sia
(TIMSS) sy s jall ells

b b SO Caall aslall 3 (TIMSS) ¢ s (8 Anaalad Glas g ol
elasll g eliadll g (o Y g 5Ll Cilas

Aass giall s yall o gle ) 80 (TIMSS) ¢ s (A e 585 Alinilelia 3 5 5 -

Ad jaa) A pmall Slleall day pecad e Glaleally cpalaall )X 35 -
s jall aglall @) jaal (TIMSS) ssa 4 duise dpaled algas ddadil apaiic

A il
cila yi8al)

@\J\ mﬂ(TlMSS) i ¢ guia gé doaled Gilaag ‘):15.543 L;s: Ay el al-
%;1\33.3\21\

(TlMSS) ;y.'a‘;e}lﬂ\ M@u)ﬂ\ Q\.m‘)\.n.d\ Hjﬁﬂg..m\‘)d ;\ﬁ\_



[ Jltet o) Ao e £ g st iy B gha Apagle’ Saa g Agleld

;e )

ool e siall aglall (S g gine Cpaal g2, (YY) Al ga a0
Gl Al cleasll clllie cpoad) Al b)) bl
18(3):11-44 ¢ dansdil 5 20 5 o shall Alsaca el 5

O 1Al Braat s Al cagdll 5 3a0aiall CHelSAN (Y40, s sl de s
(ol sl

M\@JM\LM}L@&\ Caall e‘,lr_ L._\USQ:\M:\dJ"m_(Y~\i)_Jg_Ac)#\
Sl )l 5 o slall Al jal 4 sall Cilga 5ill & 5 e Glllalial 43 gaall 4 2l
1(99):271-307¢ &y il LS Aase(TIMSS)

Lati 8 Solaial) uoaill Jaae calig B (Y4)V) @lbe ganw dal il
il Caall Ll (sl o glall 33l 3 alall Cililee 5 aslial) e
35— Yl dadall ieale b, ulY)

aslall a3 8 Cay S Capoll Ay yla e ld (V) F) gk dema Oy 5 ysia el
S bl Jan gial JsY) Caall ciliuali ol e liall Clagin¥) A e
By paa) Lonanll - G il LK L Gl e deala 1ol )k @alid)
T¢_Yo - Y)Y cwjﬂ\éﬁ}@w

Clainll) 4gaii (A G peall o) )5 Laalaill 55 50 zasaidleld (Yoo 7), Olad) ¢S )
Caall Gl ol el o )y Lo ,Saill &l jlens ol sl 3 anliall
bl a1 ALY ccill A il S ¢ Bl i Al g i) S

ASledl b basgie AU Caall aglall ) jie (s gina Jalad (Y0 VA) o jlie s
Sl )l o shedl 4ol gall Clga 5l Al )y Clillaia ¢ g (8 433 gl Ay 2l
15:9-38¢ Zpmstil 5 &y 53 5l ) jall AuSal) Alas( TIMSS)

D1 castall (o pa8 Claadl Ji) 5 A8 A kAl (Y0 A) dsese Glle ¢ 50
Y ¢l

Ao ool Ay Aoy agdll aglall Gupxi (a0 V) meall e JlS (o)
sl

b il kal alaill alagl Zaer el (YoIA) Ll i aSlidlae ) saie cadallae
astall g 1D A sal) Alaal) Adiall Claladl (amy s (aadliall laginl) Al
S YY) Al g el Canll g pall L 5all e Laia W) 5 Aglas)
vey

Lo o Aaild o gladl (il 481 8 daai) yial (Y0) £) daal Josos Al ccaplalllae
e sl Lealadind sn olaiVl s camliall Cladin)) duail 48 yaall ) g

£9¢




AT g (V) adall — ol et gl A il oyt lnt)

Ao Al & pemal) Kgmasl) palal) Gy Al A pemal) Alaall A1 Als
Y S (£))Y el

dagd) yial alaaiuly elal) ) jie Gus Adeld (Y4 A) asl ) dess auale ¢ e
Coall GO sal casaliall Glagin¥l s duiadl) dagil) 4 A aladll Cildass
CODVY (o sils bl Anala sAuadil] 5 3 g 5il) ol ol A 5 5380 J5Y)
Yéo_ ¥yl

-Opall) adijall Juaaill Gld Jaall (& A jaedl palbad (Vo) +), Glisegalall
:\.u:\).j Q\J\,ﬁi\ ‘; :LJJM\ :\_“u‘):d\ a<ladll uas;.pd\ d;\m;:\j\ Q\.J}(o‘)}éu_b.u
e tiuala th)c(\' . ~\/cT|MSS) e)jﬂ\} Q\.\m\:\)ﬂ :\,3]‘535\ Cilea gl
MJSAJ\ASAc LS)H‘E\‘;‘&:‘):‘M:‘:‘E‘ B_)Jﬁa.'m

caall dulla (gal A0 5l aaalaall Aol il il (Yoo V) deal mlla doa cdaylal)
Bysdia e yrieale Al el jadll 3ol ad oladWL Lei@e 5 yde LﬁJ\AJ\
(BT

eliall QL) e 8 ) jmall a8l ol 4us aladtiul Alels (Y2 Y A)  Sleieagall
AY-Y 0¥ (b )l dnaa b el 30l TR @Lﬂ\ caall s (A

L.s—" 4_\.1\3;.1‘}1\ AL)AJ\J DJJLAS\ ?JM‘ t_\\_)JsA ‘5‘9.\;‘\ ?J)A" (\‘ \\)J\Mcdm.@l\
ilialy )l Al gall clga i) Ay Cllliie o guin b B gand) iy el ASLeal
f“\ wt;c@).d\ @Es b‘)).».u.\A ‘):ﬂ: a\‘)jasd ‘ﬂb.n‘)c(c TlMSSV~ \ \) (.\}M\}
e Sl A (5l

Clagl ) il aleil) 4 k0 e 408 dul j0 saa 5 Aleld (Y01 0) e lasdl)
B Ay gl Caall aglall e b ol al) Jueasill Gpail §Lad)
16(96):231-288« el 5

foaii Glo sLa¥) Gl b e shaiall Jaad) alasiud i (Y4 0) Ay ¢ laadl)
Lﬁ)—’u ‘54\:\3\ caall s gl q;)..a.\l\ oSEl) Gyl e ‘Sa;ml.s.d\ clainy)
| pad) Ay ) ASLe) (53l ol Rl ¢ ol S8 AL | Lyl Ay

Gl Al ‘_g daagall Al daad) yial (“M‘ ‘).1\(\“\'1) JMc‘;\)Al\
) Sl Alae caildall Apaay Al Guabd) caall 3305 Al Gmms\

17(2):645-677¢ i il 3

dalall ?.«.Ms.d\ A0al ‘; Ladadll Glad) uY) aey Aleld (Y~\°) m\‘@.u
Al e Jalill gadl) Jpumd 8 Ulic oladd) 3uadll elaia¥) < el
)AJ\!\ ml; o)ALd\ 4_1.11_;».1:}“ k_iLu\).JS\ @Kc oJ}u.m P a\)}.xs.l

¢d0




[ Gl o) ek oo s g st iy B gha Apagle’ Saa g Agleld

LB)‘L'} G{a\_m]\ L,,A %}\)ﬂ\ Clalh aall pra, (V~ ~V)_&sc dﬂéj\j deal ‘_,’_\um
S alle s 5 Al pay il
debball il cay il Hla e glee ¢ aslall et bl ¢ (Yo T) (g ) dasa

ol gl yiuV) aicdgila gl ol LAY il (Y0 ) 4) a i) 5 Gl ik gl S pall

Sl el ) e 1/9/Y 004
https://www.qiyas.sa/ar/Pages/default.aspx

£ la i) a3 Y o T L pmaad) A yall ASLaall Ay, (Y ) 1), A gaadl Ay el ASLadl)

http://vision2030.gov.sa: Sl Ll )l e Y+ Y 3/9/F &l

oYl s paalinll g o sgiall smaliall (V497) (el dana ¢ Jiball 5 f20al ala (JS 4

(sadi (e Al Ay il 4 5y gl g cilalaiil

Centurino, V. A. S., & Jones, L. R. (2019). TIMSS 2019 science
framework. TIMSS, 27-55.

Darby-White, T., Wicker, S., & Diack, M. (2019). Evaluating the
effectiveness of virtual chemistry laboratory (VCL) in
enhancing conceptual understanding: Using VCL as pre-
laboratory assignment. Journal of Computers in Mathematics
and Science Teaching, 38(1), 31-48.

Gao, S. (2014). Relationship between science teaching practices and
students’ achievement in Singapore, Chinese Taipei, and the
US: An analysis using TIMSS 2011 data. Frontiers of
Education in China, 9(4), 519-551.

Mazzolini, A. (2012). Testing conceptual understanding in physics
using a browser-based computer managed system.
International Journal of Innovation in Science and
Mathematics Education (formerly CAL-laborate International),
3(1).

House,J&Teles,J.(2015).Enagagement in science lessons and
Achievement  Test scores of Eighth Grade students in
Korea:Findings from the TIMSS
2011Assessment.Education,135(4):435-438

Jones, L. R., Wheeler, G., & Centurino, V. A. (2015). TIMSS 2015
science framework. TIMSS, 29-58



https://www.qiyas.sa/ar/Pages/default.aspx

AT g (V) adall — ol et gl A il oyt lnt)

Mullis, 1. V., & Martin, M. O. (2014). TIMMS Advanced 2015
Assessment Frameworks. International Association for the
Evaluation of Educational Achievement. Herengracht 487,
Amsterdam, 1017 BT, The Netherlands.

Mullis, I. V., & Martin, M. O. (2017). TIMSS 2019 Assessment
Frameworks. International Association for the Evaluation of
Educational Achievement. Herengracht 487, Amsterdam, 1017
BT, The Netherlands.

Mullis, 1. V., Martin, M. O., Foy, P., & Arora, A. (2012). TIMSS
2011 international results in mathematics. International
Association for the Evaluation of Educational Achievement.
Herengracht 487, Amsterdam, 1017 BT, The Netherlands

Mullis, 1. V., Martin, M. O., Ruddock, G. J., O'Sullivan, C. Y.,
Arora, A., & Erberber, E. (2005). TIMSS 2007 Assessment
Frameworks. TIMSS & PIRLS International Study Center.
Boston College, 140 Commonwealth Avenue, Chestnut Hill,
MA 02467.

Mullis,I;Martin,M&L oveless.(2016).20 years of TIMSS:
international trends in Math and Science achievement
,curriculum ,and instruction ;TIMSS,PRILS international study
,Bostin college:chestnut hall ,MA,USA

NSTA, A. (1998). Standards for science teacher preparation.

Palmer, D. H. (1998). Measuring contextual error in the diagnosis of
alternative conceptions in science. Issues in Educational
Research, 8(1), 65-76.

Provasnik, S., Kastberg, D., Ferraro, D., Lemanski, N., Roey, S., &
Jenkins, F. (2012). Highlights from TIMSS 2011: Mathematics
and Science Achievement of US Fourth-and Eighth-Grade
Students in an International Context. NCES 2013-009. National
Center for Education Statistics.



[ Gl o) ek oo s g st iy B gha Apagle’ Saa g Agleld

Russell, T. (2002). "Teaching For Understanding in Science Students
Conceptions Research and Changing Views of Learning".
Australian Science Teachers Journal, Vol. 48, No.3, pp. 14-16.

Wiggins.G. Mctighe (1998): Understanding Design Association for
Supervision and curriculum Development. Alexandria Virginia
USA



