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Abstract:

The present study aimed at identifying the effect of using the (PQ4R) strategy on developing mathematical problem-
solving skills among first-grade secondary school students, and to achieve this, the researcher prepared the study materials
represented in: (the teacher's guide and the mathematical problem-solving skills test), by relying on the descriptive and
analytical approach, After ensuring the validity and reliability of the study tools, the experimental curriculum with a quasi-
experimental design consisting of two groups- control and experimental- was applied to the study sample of (62) students.
Of which (31) students were students for the control group who studied in the usual way, and (31) were students for the
experimental group, The results of the study revealed the effectiveness of teaching the unit of parallelism and orthogonality
using the strategy (PQ4R) in developing mathematical problem-solving skills among first-grade secondary school students,
and the existence of statistically significant differences at a significance level (0.05>) between the mean scores of the control
group and the experimental group in solving skills Mathematical problems as a whole, in the post application of mathematical
problem-solving skills test for the benefit of the experimental group, as well as in mathematical problem-solving skills
(understanding the problem, creating a solution plan, implementing the solution, reviewing and verifying the solution). In
light of these results, the study recommended: Using the strategy (PQ4R) in teaching mathematics to make its learning more

enjoyable and interesting.

Keywords: strategy (PQ4R), skill to understand the issue, skill to devise a solution plan, skill to implement the

solution, skill to review and verify the solution.

PR |

Auailly Aadly 4alandVly delaan¥l ol paald el (ddanad) Caglall 3 Bolas juaall lia ada
i) s AL @l e e S (e 8yually Ogataty 01,80 olael Allas Bgy Ul @ladl il 1aé (Aeluded!
s S Al Butsoiml] Al Gty AnBgiall e a5lsall po olall e (5,008 153550 wlualis

sl Slgiudl § elailly @elantl aaid¥ 2w, Il cile g gal (rass (55l BISe el o Ja U
o AST S Jomy Ainn Lilaz 390,01 ae Llalaiy 35 ,ell bl ) dagidaly ((Saglam, Dost, 2014, P.303)
adaadd dala 8151 ey @8paall (o JolSiog Jatus allas Loyt cateall Ha5 2y (o Slea LI tlape
(51:2019 « 3,a) LeISlim g Blisd| o Boaate cilapdaty ,IS8Y

Sle gun pal (o Busly Al U 3 Slaa byl 5501 seudl oS 1z (el fe sliay ASLeadl (SG @d
McGraw-) Lpwyiall bl Jag,>le Al Zaslgay cuoyad (olal (e cuald G cluslyll zalia gl
(@) Wl Jo bzl uly 2ol dilually el ploza¥) aluludl sda 4de 5535 L 35ly «(Hill
.(149:2016

gy Al bl 58T Lo gag el g IS el U Aot Bty Bl Ayl 3 il 208
sk oF @ diteny Asldl bl d> (utyals ¢y @ty )l Bl o e @adis @)l Guzman (2018) 4wluS
Lulyyg il sl Cablye 3 Sloslyl lsathg (Aadadl sladl c)Sie > e Zolall 3yuall (LI
lazedl oo callazy Alaedl Jd (oISl Joms Bilio olisy) oy Wlaadl J> o ST 1 (22013 (s5Ll1)
S5 Slles ] zlixs ubs ity Loy Lty Al 22luo 8alef cldeall oo iSOG aLaL
(P.53) ciliapall ells deedle (gn HLiaslg cilis b aungg slimdiuly

Jibsal) Ja &l g 4l o (PQAR) Azl sinad aladia il G T o clea o
(5 510 U531 il s 5. Ay 100) O pale JI g flga (Gland)



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Say Lgaio Lzrlgad Aoyall Clllall 2065 Lel § 2ab, )1 Jslunedl 2eaal ] Cprioard (2015) s LS
Bl 3 llad disyloy (Ao, iilly Al Az yindl) LSliey @) ddyaedl i Plizwl M5 (0 Lele izl
JISa) Cadga gf Lo cclld ) 280N A aall ¥ lme calise o Bylaadl s Jas Lioes LeS sl JSdo suzee
Ayl @y (5ol g g gadl Bsle s lady Jgunall s iluwadl (o8 JLidlsg (6,Sall ¢ 1ty s elasd! s adl ol oy
((P.86%wgaladl SUiall d> M5 30

8yl Lead 48 ymadl ¢lyg Lo bzl oF J) Kisac, Budak (2014) ady calall ol culya¥l ¢l aiwbs
G A paaill &8yl s g &8yl (e ¢ loal M e golais Eu flald i) ealaiall § 38 addl plageiul e
Wpae o Aal2¥! Adyaally Aaall ¢1s¥ LU 3)lgally cnlizmasl ¥y malyleadly (45,8159 3,001 laT (e 355
shye Lo Auanl zingy Lo 529 cdaadl (o el@¥l lasad I eedaiadly A8 paally bzl i) alusiw! 4448
Jladl o (e Mt e i 0 ,Say IS ¢ Jluadl do o LT 1) @lasally (S150%1 Jaadl § @Sxdl § 4850l
EWAIN|

OSey @I Slezmsliadl (o (a2 by cpia (3G )81 (Jlal «pamdl) (PQAR) eladll Azl S
M mald GIAN £l yuglas J) dummil Al i Lo Cos (8 yaadl £lyg Lo M ol yleo Crused Lol s
O daglgpdl BLAISY (utuss LeS SOgalany I3ley (£9 e Ogmmany oy faagd pazmd (e Gralaia]l aely
LA ey Boguzdl Sleglaodl melaily (ol e 508 AST @lazall Jazeiy cdaladl cdylaclly Sugazl 28 ,aall
gdac) layud LS 29 Alulude Al ] Slshas cow e 05879 guall dbigks 5,811 ) suall 5 n8 5,51001 y0
:(160:2014

Aale Byuad Bylas elally ¢ 9,a0l) el @llas adeas gad &Iy (Preview) oy 83gsle Pyl

F9s05adl Jo Aiudl 71 qaF alg (Question) (ye 8395Le Q 3,

oaill Belydy (5)lall psdy 11,31 qad &1 29 (Read) (e 3s5la R éyll

T8 Lagd e ,S5 of JAT qais (Reflect) (o 3951a Redyl

L Logs @l bl Jle cigimy duds poua Sl o @aig (Recite) (o 3951 R L3yl

Al Bsl,all alely o3 Lo Aazlios agds oF (daes a2y (gad9 (Review) (e 3951s R 8,

plaszial i e cadSll AglxaS Al dlyudl GU L) Hlaiedl clalyudl diylol Lo e 1300wlg
Sl Jo¥! Caall Ll s Al ) ilucadl Jo iyl 2uais § (PQAR) e il

Ayl S n

oeslad) eyl s Slratall oo dyotall Slimgs e gARY1 IS5 (o0 alyd) A ey sl 5
385 i b aslall Bsgadl Tumandl 4elass gllly Ausgacedl Zusyall 2SLeall 3 cloal ]l elads ealad]
Madondl dualially Al clalasy ¢ gn 3 Lsgaud! Ao el Aeall 3 Slua byl eudad Ldtus” (e yadgell
Slamilly poyall Bl aduly (luslyll eudad pshart dtm Il Slaselly Coletll oo BaL8Y1 89,0y cimgl (Sl
Lalads Sla bl el als B

(@ladl o> il bl sulas § diseal 655 «lusb, Il qlad § L, [ g 90 Sl J> 0 Lol 110
Gyixll sulang 2ual,l Bleall sulae @ sumiell SL¥sll e S diaiel fpuandl ¥ Jlell e ad
LS «(National Governors Association, Council of Chief State School Officers [NGA, CCSSO], 2010)) 5L ,]!

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (101) s e iy tlgn cland



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

LS «(Australian Curriculum, Assessment, & Reporting Authority,2014) 4| Y| sl @L’m dde daial
d> e 2SN U el 3geall e Bumiell Sli¥ell Sluslydl (daod sl pulzll alaag gl cals
Lle  (40) oo i b die esdl clealdl @ldal e e3xS oISl
Aol Sldeall § duaasdl Aoy puglas (e el suelus i (NCTM,1980,1989,2000,2006,2009,2012)
. (Bostic & Pape and Jacobbe, 2016, P30) pweatlly c s yz=tlly (ool 3laially « el Jio

sl Gyl (e e I Bl o1 ) Simamora, Saragih, Hasratuddin (2019) s $led! <13 39
olad 3 Bua 413 ey uad B Lll il > g 9450 0l cBngall Bledl 3 cISa) U (p0 Il (nSas 90
Sl by @lad skt oy Ui aadl @lle 9 Aunsall BLexdl (3 S Gian 93 0 Lyl 5o s ccunmd ciliis syl
s lsr G oISl Jog o] (e M) (048 (e B8 eiad

%lydlg (3L £(2017) (s e £(2019) Gllabus daolyuS Eigoedly clualyull il ae llasdall sia 3azig
e Mt 8508 3 Cans 929 Lagar Syelol allg (2016) seuddl £(2013) Ly 5 £(2017) yolall aue ((2017)
2 Sl d> 3 Slsrs Oxzln DIl dle oy Aulydl dolpll aliss 3 sl Biluedl J>
el

Lol Jiluadl o (@ DMl Lzl &) wbigasall qal of azs dlall old olualyud) mls el
colsaell Gan e iyl lge allaall @lysls clucell dudoms (e mpid s (10 AA]! od 282 ] a5
Uaselly &yl Al Al oaling plasialy ol 740 Slshs of dumulinl @f oDl pusiuy of UiSy
It Ladiw @Jl Slshsdl wyasxsy «(Bautista, Mitchelmore,& Mulligan, 2009) dekais sae das,kay (K9
32 Lo g (Al § 53050 Slaglaall) cldanadl Jasy (e 85uall aney «(123:2017 « gilydlg BLS) Uoeld Jgansld
Ampmiall Aol Bl alusiwl e 0@ad sacy Alidl sda o 3 et wic digealsy Le LUiSy csglhae
o) didsans e @ Sally dide @S> laaly el uas e §5all aue Sy ceeladl @ so Les pal)
(34-33:2013 ¢ gl

pabatll § Bandl clmaliadl caddegs M5 oo Aasladd] Bl iz ) Laisg e oo Bl
Lalyull s slue Ao bl e ¢ @laild 35a e 2y Apaslatl| Al (98 Sl b, Il eudad yglasy «Jra¥l il gall
¥l caall Sl s 2ual, )l Bl U hiles 2015 e (PQAR) &zl plagiul 31 e aasU
Jiliadl o lyles 2ais e (PQAR) Azl sl ol azeiael 3 %mé@wlhbulm‘ﬁﬁ@&ycﬁylﬁ\
o3l Jo¥l Capall Ll (it dals, ]l

sl yd| Al
> Slhles Aeis (e (PQAR) Al ! aluseiud (31 Lo Y1 sy Il Jlgd! (§ Al yodl S sus
Tssltdl Jo¥l Caall el (st Al Il Biludd
40 e yall Al Jlgad! fda (o #5459
Sl Jo¥l cavall sl (st el 0 85la A (he (PQAR) Al il al il LT Lo -1
Sl Jo¥l caall Sl (g Jodl 1801 85le 2uais (e (PQAR) duzmsl il plasiul 31 L -2
Sssldl Jo¥t Cavall ol st allucedl o i 8yLa duais (e (PQAR) Azl il al i 31 Lo -3
§ $osltll Jg¥1 Ll (sl die 3Extlly Joxdl Aaz |y 8o Ao e (PQAR) duzmatl el plotiial i1 Le -4

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (102) s oale Jls g cand



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Al ydl il 3

Ayl degeznll clays allivgio o (0€0.05) AUYs Gotuws e dblbas] Vs &I3 B9, d3es ¥
Blaall J Shlen 55V sondl Baatll 3 1 JSS Lol Bl do s 3 il Zeganlls
Ayl Aeganll 2llal sl

daylall degamll ol cllhugio o (00€0.05) Yy Gotun wic dbbas] Y5 &3 39,0 azs5 ¥
ol lall Jo s LY gl adaill 3 viaslill Jilacell U lileo & Ruasnill Acsenlls
Azl A genll dlal Alell 0 8l 3lats Lesd

aylall degamll clays cllhugio o (0.05200) Yy Gotun wic dbbas] AU¥s &3 39,0 azs5 ¥
ol laall d Shln 5La5Y gl adaill 3 vislill Jilacell o lilee & Rutsnill Acsenlls
Ayl B ganl) gLl e Jodl S Bylns Lty Lo

aylall degamll clays clhaugio o (0.05200) Yy Gotun i Adbas] AU¥s &3 39,0 aze5 ¥
aly ) Jslcell U e LY gt ol 3 cArslydl el J s § Rutsymall Aeganlly
Ayl A gazell lad luad) U i 8yleas 3lasy Lagd

aylall degamll clays clhaugio o (0.05200) WYy Goiun wic dbas] WU¥s @3 39,0 aze5 ¥
aly ) Jslell U e s gt el 3 (Arslyl) el Jo s § Autsymall Aeganlly
At Begazl) wlal cdio 3anilly Joull Zaz e Blias 3las Losd

A

oyl Bl

0 {IOWLIN (W ORI S-S [ NV RWES
cisall Sl g deobyl Jiluall Jo olles 240t (e (PQAR) Azl Al pluise! 51 ol
(Sl Jo¥!

) Ao yall CBlua¥) Caudl 1ia oy 5409
sl Jo¥l Cagall ldls (o Alinall 0 B)ln Apais e (PQAR) Azl il ol 3T ulid
Gl Jg¥ Caall Sl s dodl IS0 8yl Apais e (PQAR) Al plaseiul (3T (ulud
gl Jo¥l caall s (g alaall Jo dis 8yles 2uais e (PQAR) Bzl alusiul 31 ulid
I capall Sl (gud din hmilly doell Aanlya Byleo Beais (e (PQAR) Amsilial plusiul 5T ulis
Sl

syl Aol

ke Legd Oliaselty ole (§ 2hl) Aaal (0S5

s Bl il

IW e Leasladdl Alaall 30158 28y 8 (2030) AShawll A5y o (ilets LpsS o (g0 Ayl dpal 505
eebanll § Apuse) Sl L) Cagls g

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (103) s oale Jls g cand



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

& (PQAR) Azl el (o Bolaadl] il yasgall Ginarg laslyadl (po dutadl cilimgt) Bylomtl 2yl sia Sils
Apaglanll Bloally o Las W Uit wolall 5139 s &1 2ubdiacelly Alall Blaa¥l ao pelgis LS« pulal
& Azl Sl fad) (e Balaradl 8,950 & Jten (G Laged) Lgu Ul LLaal g dulyll e Jobils
Aol Adaatl dous

2| O3S ¢ Baalatlly Augaedl 31 ) ,dailly sgaml) 1 cr0 Rparlathl Aukeall (L5 @ Zawlyoll o o i3
Aoyl Adaall Hoomo (2

s ukall) quilad)

BLal xay 18 gl ¥l calarll 3 (PQAR) Azl ool Apatl ) crugusldl las diz g5 (§ Buolyull sia gds U
&y bl yd

Ao yall 2l 13l (PQAR) Auzmsiliiel pliseiul Jles § cloa¥l 1) 280a] Aul,ull sia 05 of 433%
L5 sagaall slualyally

4a.8 e s daT oo Slalaall 205 ilhgs wde § wliadlly Slgs Ul sy deadl Aalyull sda agas u
eebatll 3 (PQAR) Azessl el Ciidsgs

@ Aas) Sl L oy (£531 (e 33 g3l Aol lalaad Aane |y AdaT Ayl sia 005 O (,Sey
et B 55 (i) By Codlad slaiel @ g o3 Las culadl]

Sl yyie G galanll Goimald Gasl lagd cldlall dulyull sia ki 4355 of adgiadl e

Za_wb.\.” 9>

A gl e bl 2yl oy szl
bl oylae (3 g3l Jo¥l Cavall cullat el byl 5 5d0 & "aaladly (51501 " Buomg s gus goad| 3guie|
(2020) Zaids oSl ALl

Bl apae @ GesSdl aladl euladdl usloe 3 g3l Jo¥l capall Ll o e 2 il Sguce|

bl 3,550 iy s gasdl A yall ASLeally il Ak (3 Al 3y e 2] Fyotal) s AC] 3ol
Bylusell B ol Aulys ciiBss ae Balis (21442) alald Jo¥1 qulydl haall :dulell sguzd

:a.wb.x.” Sl ag

Ayl sda (@ Lews I el m ol Caspal L Lagd
onSed) dailad) clbeesl il gas]" Ll (Misykah,Sumantri, 2018: 127) Lé,a ((PQ4R) dems! jiw!
LeS 1wl i e S ) e (e Rl s ule Aadlonlly 4593, Le i (o0 ol

" elatl) dele 5 Sy 215 Sl 3ions e Joad
oo ebsbas eliy U 285 G188 mal e Lo Slimstial (s el ila] glitsll Liaty O
Belyall Al ik Ayuped Bylas lal) 8 dasdlie cilshs cow pe dadill 8el,aN dulae M5
Ayl cpaeadll L Lol

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (104) s e iy tlgn cland



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

sl lasd @gbosll pulzll 8323 :(Mathematical Problem Solving Skills) acob I Jiluwdl J> -
ol 53] 2,8 loms (aaods e 881 Lo 01 Ayl aleall” Lels sl 11 JsLuall (NCTM, 2010)
L s sslatlly
Usluzs adie aldoe Sue peans Lusly cadgell st Lboe el Bha| glitsLdl Loty O
o Slesama 2555 5i Aa s llat Lo pay <dlutads dinnyes 5, ls ol il e peatl
sl s Jas Aaline Silesiase oo Ruslyll epalisll

A Ll lalydlg (g el UsY1 -2

Sl sy ¥

:(PQ4R) a8l jiaa) 1Y) Eiaall
(PQAR) Azl fiwl LaS

G cloglaal) Bllany s Lplaid Znlall A8,mall ol Lo bzl el sto) (PQAR) Azl el 2
4le @ <(John Flavel) JaMs g @llall & el sl @le 3 doldl oy e (@ raall uaill ole @ B350 oyl
ele 3l by (e Bl sda Spls Eus £(35 12006 (sllailally i) @aledl 0yall (o cldiaiad!
( $oed) izl (e 51,81 @ylay 1IN «(p1979) ple «(Francis Robinson) Ogudsgy (il yd (§ yaall uaidl
Preview zasas) :4a¥l Lelshas § 25l IMS (e (e iy piadl § cAanyedl duall Slyyaall (o degaza
(110:2015 (gsllany 2a,lsl) (Reviewa|, (Recite piu (Reflect JaL (Read 1,81 .Question Jelus

Sl oLl plazal (e SN (AL ol Liaded JI55 Loy cnlisledll § L plezadl jshas udy
e olm¥l Lanilis Leyuds Ladlaal Blas 3l 34411 3 (PQAR) Al ful plusiwl g Ls aaly (2008 « oulully
e A Lal el pansg ¢ S Aaig «elyoll Boledl Clasianly oy LS5 § 213 Bygums Ml Bt e
JV g321Ls (2007 « aztly Ailie) Aapladl caylally sopuzell 28paall oy lMall (BLISTy oy dids Boyko (e
by G Ayl gt asoliy (PQAR) el el pltetaaly eyl o6F s aall l3 oyl g bl sl
Lol @ sl s guasdy s ladl Apaall Lo clball slaze¥ (nlusl, )l 55k aSatlly dandl plls Lole
G s lae Sluisledy wlelaly Sldes (ro 28NN A8,20]l (§ paegrld &ayLull 28 ,20]l CLuIST ig299 ¢ ]!
oidly HSI (e dadly Loy cdllall SN elanll ladds 2uealy cluslyll @ Luoguasll oda ablis o>
Uass Loy Aalain cdlanly lelya] Aadan oLl Lizel,8 wie 39Sl Boladl uobind Jlaadl s dly calagiadly
Ledadl Sl o] Aueis (o ) ae 4] Jgums!

Lesoals (PQAR) ez il pgqia

Led e wad o3l il o amiall e § ool L) Llolis s ¢(PQAR) Azl el cisylad cinlia
4Ll @laradl s dasyg e 95hall od (3 ot (19 A8 yaall elyg Lo ol il (g Ll (161:2014) Alace
yaadl eyg be bzl il gus] LT ) (PQAR) &zl il casyad 3(92:2013) (hyzeall cuadg Bugul Bzl
5,85y s LolazaWy o 9,80l b e wlatiadl el LY 15591 23591 § oy bl « e g9 vt Al el (2
0,31 oLy aa

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (105) s e iy tlgn cland



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

A yaall @lai e elatadl delud (Gllg 48 ymall lyg Lo bzl il am) el (79:2020) ilyddl Lidyss
A yaall 28Me wld Ayl ciloglas o 4yt Log A yaally Alaad) 451)ud v 45,813 (§ Lpaglaisg sl Suyue]

Ao bod| slucadl o> Sl Lea Ao

(National Council Teachers of Mathematics) (NCTM) ciluab,dl (sdaed (sbgdl udeell las cidy 03
(@2byll yandly Jlas¥l e 8yuall pe 2es byl Jiluedl ot 2usl, 31 48 yaall ooz M sl camy 4
e Dall seluy Aalixs Slemglinly Gyb alasiuly Bluadl Joed oMl dizgs ol laedl sda ciplsl LS
d2l e g cpapSas gams dilusy pads il Dbl 2xl> splaall sda il LS (ool paxSas ks
(NTCM, 2000) (gL, J1 @ pSas ysghatl paslic
adaly 1) Allsal) iy s

zlizms e ol o ) i ASCe (29 Aol )d) 285mll lisSia po Lty BgSlo Ayl Alluadl 3
e 22s5 Wy 3yall Badlly dpir adge (B9 J> J) g Lies Ao Aa Lyl Alaall 018 ple JSCaug ey
(34:2006 su5]1) 5,4l dre Uil cllad 5l

Jos 01 593 s 1 g 300 Lol Loy s3ue iy’ (& (158 12 2010) olosbaoy oy Ledyes
" Joeld 2o Aleadl o5 (e Jlgadl U3

@ jale J> 4l 0586 Yo elatell dl (o a% dpiar (alal cadiga "Ll (257:2011) Wby 1 5ul Ldyes
Ul & 3555 )T e 213 0580 @9 "Ll prazed Aoy laas nalatll Cadgall 05K oo By 9,00 (el dind
A Loy, i)

Lot @latedl 8 (o sl i liag Joell AslE (195 o1 -1

ddl e o Saty G Al plara) (ain Gile la -2

elazall Zilly Bua Jiass aldl zgas sl @i -3

s2lally Jouall 1 p bogyd A 4ud H3em O oy Wl il Lo 5yal 2l adgall Caiaty G
(p2011 (i) 5uf) elmazudly

s late Alie liles Sue coass Bl cabgell suan) dae Ll 2nabydl Aladl ol Ll C3yad
pealioll (o Aegame mdis ol Azl bz bo gag cdbiaty diazling slisly @obll pustll e parll
lalyll 7ol S s Akt cileginga (po Asl, ]l

Wayldl olalyud! -Gl

Al cdolis @ laal,dl g¥) syl sLong sty crpsma 3 Aslad! Cilalyll Caylial @3 Al
S5 Balazedl claolyll (aye b Losdy sl Jilucell Jo clylee cdalis &1 byl Ll seslls ((PQ4R)
(Y gl e U3y yema

Jibsal) Ja &l g 4l o (PQAR) Azl sinad aladia il G T o clea o
(5 510 U531 il s 5. Ay (106) O pale JI g flga (Gland)



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

(PQ4R) Al siul cglis ilulys :Jo¥ 1 g2l

eealiadl Zeais § (PQAR) duzmalyind Bulels e Capaall ) DLyl sda cidua (2020) il yedd! dly
s prasatll 13 oyl geiedl Eoldl susiel clawszall Jo¥1 Camll b b o sall 5 aay Ludall
ouaudiy «Agdgaiall Al gdoall Aas Il aylias | @« ciyae 3 W (40) (e ol de <1565Gg ¢ (quptl]
& Aiarall (ilgaly el slge Eim Ll @ius LS calaylis (5,519 (A e Lealuis] glude (i gazs ]
eealaadl oolad @ elasld (s slacls casgrall ol carall O Aol Bpuzall cpalaoll 2038 sluc)
£55 On i Hlasl slaely cpealaall Judeil (g5t Juloes A8l sl (PQAR) Azl iul (389 Lpuzall
ot (0,05) wie Wilias| Jls 3y8 sg29 bl Cyedaly uaall cualicdl Juams (oldl suaie o HLasy)
Plal Luaall pralaadl Hlasy guadl Godaddl § dalially =il pricgezll Db il Jassie
ol Cagall Db s dyuaall eralicdl i 3 (PQAR) Azl 2leld ) A8Ls) s yeill Acgazzell
Lasgrall

Sl s ool ahidl K0 3 (PQAR) Azl il 31 48 00 dslyull sia ciduia (2020) isla dlys
3 gzl Gl i dx Ll datel ttedl Caud Bdmiy coluabyl Sale § Lawsrall Sl Casall
Lyl S (sl alaiedl oL guadl HLas¥l @ls undlSie ouie gameh gyt gpesatl] Jentul
S Caall Sl (e 2l (36)dasliall de gazelly < Adls (34) duw et Ae gazell (Al (70) (po dive e
5,58 (20) oo (2Ll Gabarall o811 HLasl) Gl 3lal i3Sy o(ld) aladl) dassto § losiall
Sl Jassie o (0.05)AY Syt wic Aibas| AVs 93 3yd s9mg Eludl e 48 U8y (Auegiige
laly ool Gabhiddl (€ Las! § ablall degezll Gldlb @il sy 2yt degazll ol
Ayl Ae gazel

4ol epaliadl GLudST § (PQAR) duzsliul 31 sbadinl J] dwlyull sda b (2019) Byue i dul)s
zedl e ) saazely Apwladl) Ao podl b sud ool il il agang (£l Sl cpuis
oAl Lypae polas gus] 3 el pladl Caall b (e Wb (70) dwlyudl ge 9SS« quymdl]
349 190ys Bl (35) Lasuey By Lealus | totin s (§ (neign Aouagdll ols) cdasolall Aladlacy wulally
0o Ayl Slgal cies cdalaedl dasylally s s (35) Lasaes dlaylis 65319 (PQAR) Azl il
Ay (bl Sl agaed olide podialy o £ladl xSarld jLasly sl eealiadl GluiS) las|
Spbly LS £l 4Sadly Asl,)l pualiadl GLudS] § Abas] Ao 13 39,8 92y mluad) oy la]
Linyle ) 6528 sladll maleedl cagall 2l (cd (9L Sl pggde § Aulias] 1Yo il 39,8 5929 ilial]
Ayl A gazell o181 llaly syl

sl Jilaal Jo Slyleos pLara¥l cdglis Slalys s L gl

Shyles Apadd e Ao Aie Lyl plaseiw! L3 (e 8paddl ] Al Ayl ciéua (2020) s dl s
L s8G9 ¢ gyl i el ol ol @3 a8y (A lan ¥l Al ol (I ) Agdaalll 2 sl )l luddl J>
) s @3 G ¢ aalgl] Aladlal Aalall Boleedl Augie § Glaz¥l )l Caall b (e Aol
Slasl slael @3y (Wl (24) pasaes daylall degazlly (Ldls (25) pasaes 2un il 2o gazll (nicgazme
4 @ S 3T I OIS Lyl § & laed) sl alusil o @bl cplsl a8y il y)ulI 315K duaxs

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (107) s e iy tlgn cland



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Ot Alias) A &3 39,8 59299 ¢ ¥l al ) Caall b ot ddaalll dsb, )l alludd! J> ol
BaS Aoy Azl Wliad (uad) amdl HLasdl § Al lally du il ileys

@ adynall elyg Lo lyliad gyt olipy LT e adSTI 1) Aslyudl sda cduia (2017) asydg geddl dnlys -
ASeolly Lgaltdl Ayl § pdaiall-g el §raadl sl (593 DI i) oMbl J> cilyln Hpais
iall o o WL (38) (e el Aipe 9SGy« qupzeill 4 el il pudial Agagad) dpsal
obsdd) sguaadl AN HLas alasiul 3 ol Sloal cdiady o e Aalaiay (Boylell Aadleay golidl Gl
ooleal) el o iyl ulidiag «(Aambad) ) @ialtdl e oo Hlac¥l § 31,881 gl Aalall dlaall ol yuall
Bl Selry A3l JIKEY 79035 Hlasly (e lss G edISawdl U e Lgildd] Ao yall UL 3,0
cobaiald 31 Ao yuld gun ) olial) § Anylall degazell (e A yzenl) A gazell B34 e BuShe iyl
& oradarall Oty (05 Aedl Tl il s cillasgia o Wilias] Als 39,8 3929 pue e Uayl cipaady
Llad Syiun L Adyaall ey Lo culizmgiliiaod plusrul Gy o guadl ¢1o¥1 § 20801 A ylly ¢ (aglazll ol ylea
il B Mo 5 Lol Al Jo (315 155y <Al Al (o ilylo 2pais 3 Bgs 5 ude

Wl U @l 2eais e wSaiadl adll cadsgs 31 28,00 ) Uyl sda céua (2017) 3,800 dulys -
Lawlys § ozl el e ol LWl Saze! 8540 awladl capall cildls sl 0o byl ol silly sl
(42) Lasaey 2w poetll Aegazell "L Lalaedl mldl s Sl Buge oo 2l (89) (he Auelydl A 6y
Sl 2uab ) ) U il Hlas oo dalyull Slgal cdiads «(47) asacs Alaslall Ac sazlls Al
Slays Jassto O Adlias] Y5 3 39,8 Aaef il (e el @l Spaaly (ol dislsall oyl
Jlat o2l dialsall jlasls sl dluedl do sLas! @ aaliall de gonlly syl egozll oL
Ayl Aegazll

Loyl Auolyll Agmia -3

lemd| meie

B>y @ Aelaadl Juds sluely dualiyl Bladl J> las |t slael @ ool meed! ol L1 cronseiwl
UIS5 (PQAR) Zumslyial alusials Sl 53l 3 @oiltd! Js¥l Casall Sl e 3535001 3150l wala
i F¥ gzl e clldg Ayl Be (e A sl A Gadas (8 oy i el

Aozl el 1

Gl o sl il pusind Al Ayl (ol8 ¢lalind Aoy Ldlualy Aulyudl A ke oo B
"GeS o S Bal Lee Ansg (L8483 Loy Ldimgs wies «a8lsll § g5 LS Bpallall of cadlyll dulys e catay”
ULl pax e pntiay ¥ a5l LS o iy (S5 s Lo oy (e el Ida datagd (2014 (9,519 lae)
Sl @l oo panlly (bl sl puatl o B8 paiat ¥ telld (o dal ga b J) duey 4y Lsai
Aslas¥l Ll

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (108) s e iy tlgn cland



32021/ 5392 -21442 /5axall 63 (9) soall (1) sloell. AsLud¥ly Hugu il Eagomell cupall 805 350 Alma

(ol 4 posall) oyl giel] 2

(223:2014) ¢y 5,519 Sl 48,2y oy gyt 4 muasatll 13 oyt el lais L) caoiil
sda § U1 e dnll e oo i Lo Alasdley Aaelyull (Egunge 0555 (31 Byallall boginag diate pdd il
e slaxe¥l cUdg cdcadl SlEMall 2d,a05 « (9,8l SLY dbgiine Cagyls s Alasdlall sia (15559 (8 yallall
Abylally szl cnie ezl allas gag cilyuld 2y ddl peliatll Coudl

tonaalaell e gezll e dataadl gyl did maasatll 13 gyl el ol L) csdseial o>
bt ol Ll ety oy Lall de gzl ! Jies 633y Ay Ao gamaS [lgdie (iegazll gi>] (el /3
ol dazlye Byleo ododd) duais Blee Jadl Alas 801 8yl Aluadl @id 3yla) Aa bl Biliddl J> cilylia
dolatll Sumy enyd) Jiteeell fazell e & (daylally dunymtll) categankl Sldlb Je(die 3ixlly
Legazll e (PQAR) sl pluseialy losl, )l 53l § @esltdl Jo¥1 casall cldlls e 85,8001 S35l
e gazll e guadl el ool il @3 daliaal s lally Lioyus daylall de gazel) il Loy 2w el
1Sl LS e dd il uasatll (1) Jsuz misga

Aoyl gyl pasaid! (1) g
(A=l dxllaadl) 2

Gedall &3 Baliaedl Gylally Lyl Gebtll &5 | Aalall | 1
e 8yaall S3lelly dalasdl Busg (uay s
Gedall &3 Slealyl ssle § gl Jo¥l il oLl | ubdll &5 | 2wyl | 2
(PQAR) &zl el ol zeissly

M‘).\." td.eu
JIal § 359 LeS g &l (5582) Grasas allly Jil> Aigaes (21442 /21441) (gulyll slall e LT (ol o))
(2020 ¢ Jil> Aalaiay malarl] Zolall 8,1591) Joloms walazll 8,15 § (colis) Sologlal) 24 5,15 (o Slasy!

Ayl die

O Blas ¢ il Ly gilidl 8ydee AGll Buoydadl Hlasl IS8 (Hyaad das by dulyull dige Hlas | &3
LS Ly Lol g0 Baol ol 81T a3 Faged Lol Sl a Ll Bwytal § il Aalaa Jaad bzt Ll
il Sl (e 3l (62) e dawlydl Bige culersl o> (2L pe Lrbgudag duydall 3515 Oglal 4515)
I (o Aauiad) a8l gdintl Aasally dlaylatl Ao gazell Aady Byl de gazell uads Hlas | @3 (g3l Jo¥)
Leedlazad) Zuadl (T J) BLSYL calaylall dcgam ol AW (31) 9 s ymtl] A gomall 2l (31) pdlsy cde,all
i3 sl e llag Ayl &ige(2) Jouda misgeg il Agaay Aayl I Bgslill Ayl e ks

(as Ll e gazelly duis il Ac gazell) Auslyudl Ais (2) Jour

31 dayLall de gozell $936 Jo¥ 8 ydie Al Auayitad|

31 4yt de gzl | $93L Jo¥ Lgilidl

Jlaall Ja @l g &pall e (PQAR) Al Sl plai) il G T o clea o
(5 510 J5Y) il il 5.8 ey (109) O pale JI g flga (Gland)



32021/ 5392 -21442 /5axall 63 (9) soall (1) sloell. AsLud¥ly Hugu il Eagomell cupall 805 350 Alma

62 &94:;.1‘

oy ol e

tdiial) pidial) =1

2012 cbluall) Zm il e 0,31 A8 ynn (i Bl ) ) of Jaladl il Jazucall pacall C85alg
Slaa byl Bale § @l Jo¥1 ciavall s (e 8y,a0ll (655209 ol By usyls Ayl e § Jasg (279
(PQAR) Azl plusiuly

sdaglil) @) yadall —2

Jieng ((280:2012 cdluall) Lple Jazuall pizadl adas 3 yold) a1 2ol sl poled) pazall 8523
Jodl Aan e Bylee el s Byles Jmll Aas 5801 Byles Alucall 0 85l0) 2uslpdl Ll U hlea
(e @Ea_ﬁb

Al He il pdie Jass

Auymd a4 Slpdie (B9 Ayl olpanedl (e apaadl lia 058G o ol Ll a89a dalyudl ¢l o L]
Ldie aolmag «OISRY1 58 Layuass LLdas Je Joall )9 mall v 083 (il il e 8l Lt 055 O 05
clpazedl ells @ alaLally wymtl) uiegesnll 58185 (e Bamall I35 (pe Blyd] s e Lasdls e daf 0
Y gl e U3

Laas LY e Ayl Bie Latdl S5y dlarys &gt uiadl -1

oyl Gree Soiun § Aaslially duuyzeill e gazell Sldls (S8 : joall -2

25 U581 oelytll il § Ll g5 e ) g2l I (00 gyl disatll (Syiana -3
e damill Gsius 185 (o w8y rsamill Soiunall e LY

29 L 89l sLo¥1 n Hporall Ll 00580 s z gl (gLiaz¥ g £ Laia¥ly SLaLN Ggiuell -4
(Gulls goLazs¥ls slara¥lg JLathl Gorumall 3 Aylaze slinl

il Galal) @ sy mally ALl (e gasell 53185 o uSTll A3 428 s il oledll 3 5511 -5
sl il d> o § Allnd) Balyall e sama 5315 (a3l el Sluall o s LY
o5 &1 Aatny el e gl amy (Ll A yall Gegazma e Tun bl Blacadl J> Sl s Gadas &3
(PQAR) Azl il plaziuly olualyll 8ole @ Ge3lil) Jo¥l cavall Sl e 8y,a0l (85150ly dalatll By
AYa (plitns Ot gl () Uil 5 Y (3) o Og spaalanl) Ay lally o5 31 daslall desaxlly
Ayl e game o Byall

Ayl e gzl Sl ileys Jagio o Gyall LYo gty "o Aaid (3) Jouzr
ol Il Jilaaadl Jo sl 515y ) Gaadail! § dlaylLialls

2.000 1.032 60 2.680 6.58 31 At pmll

dilasall o ) Jgen dgall o (PQAR) il ! pl 28l i " o tlea oo
6 S50 381 i) il 5.3 ey ) (110) O pale g flga el



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Uls p2 $3
- 2.220 5.94 1 amlan O ke
0.05 wic Ulucd!
s 2 2.366 5.06 31 awmdl SulE
2000 1.010 60 : IS Bl
0.05 wic 2.158 4.48 31 walall | Jatldhs
s 2 1.975 4.03 31 dgmdtl Jans
#2000 0.652 60 . ke
0.05 wie 1.918 3.71 31 aayLadl J=t
alfs 2 2.514 458 31 awmdl | Jadl das
2.000 0.535 60 e
LIE e 2.707 4.94 31 dalal | esd=dly
Uls 2 8.828 20.26 31 !
2.000 0.572 60 : JSS eyl
0.05 wic 8.493 19.00 31 dalall

Gl ol 3 aaylally A peall (e gazell o Lilias| J1s 353 3929 pute (3) Joue il o0 ity

Jilaell J> mllee slasl - die gamilly doell Zazlie - ol dais - Jodl Aas o2l wd) Skl
Syiaws e (2.000) ey &1 2l () Rasd (yo 31 9 (0.572) fgared| () Rasd ity o (JSS 2ol
s byl dilucell Jo s Slasl aleys @ oundlsias cnie gazll OF Gay lag ¢ (60) Ly Ay (0.05) 1¥s

Laddling Al yolll sl -4

o syl dilied) o s Apais (e (PQAR) duzmsl il alusial H3T L o dl Jlgad! e 4lY1 @
Soiun ic Lilas| UV il3 39,8 um 63 ¥ " Jo¥l 2 a1l Aeis (e 3a2etlly " 5osltdl Jo¥1 casall Ll

Lol Jiluedl J> s 3 Buwyzetl] Ao gazelly Alaylinll Aegazell cilays cillawgzo o (0.05200) WY
"ty tl] Ao gazell Whalt sl diluwdl J> @l sLasy gaadl Gabatll 3 (JSS
o Boall ol (T test) " s alaseialy Js¥1 T yall Amis (e axtll 5 Jlsaadl e 230
Aaslally =l e gzl Slls Slys Jasgio o Gyall LW guag cniliius (piegazee il Jawgie
(Y il e I3 gy (4) Jouzg « IS8 Aabl Jiluadl U sLast ollad guad! Gabadll
do sl Shlea otadl Gaaall § Aaylially Ry ill oo cr Gyall LAY Syianns " Basd (4) Jooir
S 2l Bleaal!

als 3846 3752 31  awmdtl | J>alle

&S 1092 0230 . | 2.000 4228 60 Jiluael!
8237 3061 31  alall

0.05 Jss

Aol (©) Aesd g Wplaalls (4.228) il ud Bgumll (<) Zad & @il (4) a0 el

soadl sudasll § Anslall 2o garnll o157 & LS 1(0.05200) &Y Gsiae ic Lilas] s LET axi (2.000) 5,584
el Loty «(8.237) syloti 5oluna c8lymilss (30.61) sylaie ylu Losugias sl (K8 2l Jiluwall o o sLiasy
Clymibis «(37.52) sylotio gl Lassgias Aualsll lacall Jm o 53y gl Badasll & s, ill Ac gl 1]

Flaall Ja @l g Apali o (PQAR) i) sl aladinad i)

6 510 I Chaall s 5 Al ) (1n Qs e ale Iy flga cclpand



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Aegazelly daylall Aegazll cilarys Jassio o Alas] AV 13 39,8 3529 J) ada L 4(3.846) oyluiie Gilene
Ayl Aegazell llal elldy (S8 analyll Biluall Jo> cililee sLasy guadl gadadll § 4yl

Leid (29 (0.230) 2uabydl Jiluedl do> mihls e (1) Ll poye pliialy ,¥1 e 2aud iy udy
dalatll g (unyts 3 (PQAR) Bumsilyial alaseial ) G535 39401 (e (%23) B 0 e oy ol 3508
oz (e a2 (£9(1.092) iy d)) dad 0 LeS cliwaly Il Bole § g3l Jo¥1 Cavall il e 85,8001 (55521
WSS As ! Jiluadl Jo liles 2ais 3 (PQAR) sl Al plaseials (uayadd! g9 Jazuell pszell 48 43l

il Sl e 8,800l (3l51lg dalarll Sy usyds § (PQAR) Tuzmsilinel Alels (s wiliadl sdag
B9yd 353" il e Gais @l Aladl Ao all (il Jo¥1 Asyall (a8 3 10y tlualydl Bale G @sslidl Jo¥
& Lyl Aegazelly Ahaylall degamll cileys Sllawsio o (0.05200) Y5 Gyius wic duban| A5 13
Ayl Wl s L Bl d> s 5Lasy gand) Gedaill §  JSS da b)) Biluadl J> <lylea

o Byl 2uais e (PQAR) Bzl plaziael LT Lo " salil) A yally Jo¥l (£5a01 Jlgadl (e Bla¥1 @
hmilly AL A, all A (e 3hmtll 3 15l (e 2laMlg ¢S 0ilel Jo1 Cagnll LI s 2Lucel
(0.05200) &l¥s Ssiuma die dglms] AV 13 39,8 w33 ¥ " 1l e bais (3lg Holtl] Ao yall Amis (10
Gebdll § Al Bluadl d> Sl § Loyt Zegazlly Anlall degazmll Glays llwsio o
Myl A gazell Allal Alaall 0 Byleer 3lam Lagd 2l ) Bilucadl Jo lyleo 5Las guaddl
Gyall Ld¥s gy (nildtun (e gazme Silamys Jaigio ( Byall Glusd {(T-test) "o Hlas| alaseial o3
Led Jiluadl Jo> Hlast ablead guad! abadl (§ daylially Lon =l griegezll aldls wlays Jawsio
(S sl e U3 sy (5) Jouzg Aluacell o Byleos lans
o Bylead gutad! ol § Alnslially Auymtll il Jaswsio o el LW¥s Sstiay "o Aaid (5) Jour
sl diluel) Jo lyles sLas b Ul

.S | 08780162 | we | 2000 | 3.401 | 60 A
1.664 | 8.65 31 | alalal | b
0.05 Y

Bylaally Al (=) Zasd o 255laallg (3.401) cealy ud Bgancel) (=) Zasd O 3ol (5) Jouzr (10 iy

S gl edarll § Bl Acgaml 15T &1 LS ((0.05200) 2Ys gyt sic Lilias] Alls LT s (2.000)

s)lade Gilire Blymiliy «(8.65) o)lude lus Jawgies sl Wliall @ Bylas 3laty Lasd Assbydl biluall > hylio

o Bylas Bl Lagd 2ol Bilaadl Jo lilin 5Lasy suad! Badadd] § Byl Aegazll elof sl Laiyy <(1.664)

O Alias] A5 13 59,8 5929 ) ada L £(0.805) oyludie (§)luns Blyxilis «(9.77) ylde ylus Jassgiay Alinall

Blam Logd 2l Jilaall Jo ilylen sLas suad! Gadarll @ 2wyl Zegazelly Alall Ae gazll cilonys Jasgio
Ayl de ezl wlliad clldy Alluedl 0 Bylias

Jlaall Ja @l g &pall e (PQAR) Al Sl plai) il G T o clea o
(5 510 J5Y) il il 5.8 ey a1z O pale JI g flga (Gland)



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

o Byl (3laty Logd byl il U il (e (1) L) e pliieniaaly 331 oo 2oyl iy a3y

& (PQAR) Azl plaiiel ) 535 39,20l (0 (%16.2) L o5 e Jaig (S 2asd (29 (0.162) Alawel|

caly d) ded o LS cmluabydl Bale @ gesltdl Jo¥1 cagall ldls e 8yyaall (55l9uly dalaall Busg uyuis
Alaall 0 Byleo Aueis 3 (PQAR) Auzmssliaely (sl g9 Jatuucell siield a8 a3l o> (e pad (£ (0.878)

81 8yle e (e (PQAR) el el ol 3T La " AL & iy LI (£5a1 Jlgudl Ao 221 @
Hioyal) Bnm (o hmally AU Ayill Amm o Bhnall &5 €S 6ot Jo¥1 Casall Ll o) Joull
Sl illasogie o (0.05200) Y5 Syiun dis dilas| AV &l 39,8 a3 03 ¥ " 1l e Sats g 2221
o clyla LY guaad] Gaatl] @ sl Jilaall U Shlgo d il A gaelly AlayLall Ac gazl
il A gl il e Joedl IS5 Bl 3l Lasd Aualsyl sl
dasste o Byall b (T- test) " [Las| alusial @ bl Aulyald 2l 2 ,all e 3asally
Badatll § Ay Lally Aoyl ot sl L iy Ji g O Byll LW g (il (e gams kg
Y1 il e U3 gy (6) sy cdonll Sl 8ylas (3lans Lo ilawall J izl el sua
iyl e gzl Sl by Jasgia o Gyall LYo gty "o dad (6) Jour
iyl il J lyln sty ot 00 8ylead suind! Gerdatl] § alasLalls

EVIPNE S FPORE | el

als 1.025 958 31 dwymdl | Bl

&S 1047 0215 wie | 2.000  4.054 60 S
2162  7.84 31 aayLatl

0.05 Jdi

Apuzll (&) Aesd ae Alaally (4.058)cily 08 Lgusll (@)ied &1 Gludl (6) Jsuz o0 sl
ol Badadll @ AlasLall Aegonll o151 & LeS (%<0,05) 20 gias e Lilias] Als LET s (2.000)5, 55015
Solne Blymiliy ((7.84) oylude lus awgiar sl =l 5801 8ler 3lan Losd sl Jiluwdl > colyleo 5Las
Bylear (3lats Logd 2oyl il > o sy stadl gadarll § Asyzetl) Ae ozl o1l ol Loty ((2.162) 5yl
Ailas| A¥s il 3958 5929 Nl s s £(1.025) 5yl de Silena 8lymili «(9.58) oylida (Hlus Jassios Jxll 8
Losd 2yl Bilawall do lla SLasd guadl Gudadll (§ Ayl dcgazally Aalall degazll cilanys Jasusio oy
Ayl degazll Allal clldg (ol 851 8l 3laty

Sl Blear 3lats Lot Lsa Lyl il d> alilen (e (M) oo pliseialy 1331 e Aagd cidly Uy
owy-t3 & (PQAR) sl alaseial J) G535 33580 (30 (%271.5) B 0T e Jutty (38 Aoyl (29.1(0215) Jx!
29 (1.047) il (d) 2aid 0 LS cnlaby 5l 3 ¢l J¥ capall bl e 8,801 (63153019 dalazl] 5usg
Jdl 5851 Bls Aueis 3 (PQAR) Azl plaseialy (sl s Jazunell siield 48 Al o> (e pal

il Sl e 8,800l 6358lg dalarll Sy usyds 3 (PQAR) Tzl isel Aleld (s wilind! sag
Al ) A yall Jaade Al A yall (28,3 100 ¢ Joedl 501 8yl laty Lad liual, Nl 8ol § gealtd] Jo!

degazll Ol ys ol wgio (s (C‘:SO,OS) Yy Gotus e Agbas] AV &l3 59,8 us e il e bais s

Flaall Ja @l g Apali o (PQAR) i) sl aladinad i)

6 510 I Chaall s 5 Al ) (113) Qs e ale Iy flga cclpand



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Jilaadl Jo Shyla SLasY gl Godatll 3 sl Jilaall Jo clhles @ Gmpmal] Aegazlly dayliall
"yl e gazl) @l cdadl o) Bylas 3la Lo 2aL )

4eis e (PQAR) duzmsiliael plaial 5Tl " syl ) & yall (azmdy Sl (3801 Jlgadl he 21 @
oo amally ¢ial, )l A i) A o 3htll 23 ¢S Gaslell Jod1 il Ll g Wlinedl U ais 3y
ot (0.05200) Y Syiun wic Alas] A5 013 39,8 w33 ¥ "1l e Sais (Gl Al ) Al Ao
gl Bedatll § ALyl Jslaedl > cilles 3 Ayl Ao gaoelly daslall Zegonll ciloys cilla o
Mzl Aeganll wllal cllaell Jo 2 8yleas 3la Lesd 2l bl d o sLasd
dosegte O Byl ) <(T- test) " HLasl sl @ sidladl dalyld Al 2 yall (e 3azeally
Gedaidl § Al lially A pzetll e gazell Sl Sl Jasgio o Gyall Lal¥s (utng (niliiuna (tie gazes il
Y sl e U3 gy (7) Jstzy el U s Bylay 3laty Losd Ssluall U L ! @llal gaadl
Gebaill § daylially ausymall e ezl Sl Sl Jasesio o Gyall L¥s Gstunns " B (7) Joai
ALy il > byl sl Joell i 3yl gaadl

Adguzl! 343-4»«-7—1‘ 5
J>
S 0970 0190 wie | 2.000  3.757 | 60 ;
2427 710 31 dalall el
0.05 ? .

(2.000)8)380019 Aozl (=) BasB o &35Laadlig (3.757)ily o8 Aguuell ()03 O (7)ot (0 iy
Jo s sy goad! Gadasll 3 Aaslall Ze gazell 1ol 5T LeS ((01£0,05) ¥ Syiue i Lilas] s L s
«(2427) 5l ads (glern Blyxilig o(7.10) oyladin yluws Tasogioy sl Aluscadl Jom s Byliay 3lacts Lasd A ) Jilawa])
Uil P> L Byleos 3laty Lowd sl Islaa) Jo o SLas¥ gotadl Gdatll Ayl Ze gamell 18] el Lo
Jowsio (s slias| AV <13 39,8 3929 J) pda Las £(1.438) oylude Syl alymilig (9.00) 8ylida Hlus Lassias
Bolay Blaty Lawd Aualyll ibuwal) Jo il 5Lz guadl Gudaddl (§ Ayl degazelly daliall degazll s
Ayl Ae gl llat clldg luedl > dpais

515 Byl 3lat Lewd 2a o)) el U il e (Ml e plaiialy 531 s daid caaly adg
(PQAR) Azl ol plseiaal J) 535 39,801 (30 (%19.0) sd o e Jutiy B S Aasd £ «(0.190) el U
caly (d) 2esd O LS cnlia byl 8le & osltdl Jo¥1 cavall bl e 8),a0l1 (65152019 dalaill By usys (3
14815 8)lee 2ais § (PQAR) Bzl sl plaseiaals (uayall 99 Jatunall satall € A3l s (ye pal (£9(0.970)
Al J>

il Sl e 8,800l 6358lg dalarll Sy usyds 3 (PQAR) Bzl isel Aleld (s wilind! sdag
Ayall Jadly Zaldl A yall a1y sl o duass 8ylees lams Lad bl 5ale § gl Jo¥I

Sl Sllawgie C (“so,os) UV Gotun e Adbas] Vs &13 G9y0 umei" sl e Sats Gy

Flaall Ja @l g Apali o (PQAR) i) sl aladinad i)

6 S ) el s 5 il (114) s e iy tlgn cland



32021/ 5392 -21442 /5axall 63 (9) soall (1) sloell. AsLud¥ly Hugu il Eagomell cupall 805 350 Alma

J> @bl sy gaadl gudadl 3 ausbdl Bluedl > @l § dunyzddl degazlly daslinll degazll
Mgyl Ao gazell liad cAluadl (o diais Bylias 3laty Lasd 2l dl Jilucel

Bleo Auats (e (PQAR) duzmatlyel ool 137 Lo ™ riualiel) ) pamiy aal 1 (5401 SNl e L2l
o Bhmil) Ll By all Bogm (e Bl &3 S 8ol Jo¥1 Ciiall LI s die 3amtlly Jedl danlyo
o (0.05200) ZIYs Syiua die Ailas] UYs @13 39,8 uze3 ¥ "l e fats (g Hualiedl A o]l Anio
L guadl adatll 8 eina Ll Jsbuall > lyles § syl A gazelly Alasladl e yazel ] ciloys Sillasaio
Ayl Ao gall Wil i 3amilly Jod) Aaz e Byleas Blats Lesd 2oyl iluaadl > il leo
dasasto o Byall cleand (T test) " L sl @3 Al Aolyl] Balinl] i yall cye 3Emmilly
Baabatll @ 8y Lally A1l (e gl ) L il asostio (o 2l L ¥s 5ok Oxtlitis (e sazma il
Y I3 sy (B) Sy e 3hmilly Joell Hazon Byleas 3laty Logd lcall U Lzl Sl lal st
& dalally 2l e ganll Sl Sl Jasgio o Ball L¥s Sty "o 2asd (8) Ui
sl Bilaall Jo il sl die 3asally dod) am e Bylead ool Gadasll

- . dax|
s 1293 | 916 | 31 | aw,adl Ja;’*
S | 1089 | 0229 | we | 2000 | 4216 | 60 J
0.05 2496 | 7.03 | 31 | aaban | &=l
e

Adgamll (2) Led pe Wylaelly (4216)cisly w8 Lgusnll (2)2esd O (8) 08y Jouxdl o el
oall Budasll & ALl A gl 6151 T LS ((0£0,05) 2Ys Syiana s Wil Als LET i (2.000)5,58411
(7.03) syl lu Lasgies sl dis 3hmilly Jodl Zam e Byleos Blats Losd 2oyl laall o clylea SLas
syl Bilaall o byl L goad! Bedatll § Bassymall e gzl o157 ol Loty «(2.496) oyluiie ylean Blymibis
i 5o £(1.293) )l s Gylenn Blyzmilis c(9.16) syl ylur Laogios die 3aetlly Joel Aasyo Byleos (3lans Lesd
o 55V soasll Badatll § Aussymil) A garnlly Aaslial) Asgarnll iy Jasagie o il 2 13 9,8 3929
Appoytll deganll il sy o Ghntlly Joudl Azl o Bylies lats Losd 2l il U

Aaz o byl lat Logd oL ) il S il e (ML) pose oty 391 oo Aad ialy B
il alaiial @58 Gayall oo (%22.9) L of e Jutis B Aosd 9 £(0.229)as hmally Jnl
(d) 2asd O LeS el Bale @ gl Jo¥1 cavall bl e 85500l (65l9ally dalaill Bug (udyu3 & (PQAR)
Byles et @ (PQAR) Azl sl plaseiaaly (st g9 Jatunll paell € 500 e o ad (£9(1.089) sl
Ave 3l Jool) Aazye

caall Sl e 8,001 G5lsalls dalatll By oy 3 (PQAR) Bumsililee) Aleld (s luall siing
Jeads Bualiel) B yall (28,3 1y i 3amlly Joedl Bamye Byleas 3lats Leud syl B3ke 3 goslall Jo¥)
Sl sgia o (020,05) AUYs Gaiuma e Aibias) Yo cld G9,8 uz " 1l e fais &l Al A yall

Flaall Ja @l g Apali o (PQAR) i) sl aladinad i)

6 510 I Chaall s 5 Al ) (113) Qs e ale Iy flga cclpand



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

e SLeasY gaadl Gadatll @ sl Blaall J> Sl @ denymtll degarlls Aalall degezll ol
iyl Ao gandl bt (ke Bhmilly Joedl Bamlpe 8ylar 3ot Lowd 2es Lyl Jsluall U

eyl il padele

degazlly daylintl de gamll ol il gt (ro (0.05200) Y Ggiun tie Adlms| VS 13 59,8 3929
dlat byl Bludl d> ahlee sLas¥ gaadl gadaall 3 (JSS Aus bl Jlued! Jo> il § syl
Ayl Ao gzl

degazlly daylintl dc gamell ol ille wgia (ro (0.05200) Y Sgiun die Ablas| Y 13 39,8 3929
Blats Lod 2l slaadl Jo o 5Lasy gl Gubaill § syl diluall d> ilils & Ayl
Ayil] Aegazell wlial (s Baxmilly Joel) Aaz e Alall U i« Joxll a1 Alall 18) oy
i 38 Laud (29 (0.230) Zpa bl dibuall U il e (M) Ll pye plials 391 e el iy
G3lsilly olazll Bumg Luys § (PQAR) Aumailital alusiul JI G523 G9yall (oo (%23) B 0T e Jaig
o> el (29 (1.092) il d)) deyd o0 LS cliualydl Bole 3 geslill Jo¥1 caall oildlls e 8)5a0]l
Ulodl 02 Bylnr 3lat Losd Lyl el > Shla (e (M) L) iaye pliseialy 3¥1 oo 2o il
Lesdy (PQAR) Aumailiiel plaiil ) 555 395801 (0 (%716.2) A o e Jiy <808 Lasd 29 <(0.162)
plasiul JI G535 3980l (e (%21.5) B 0l e Sty 508 Zasd (29 (0215) Jnll LS By 3lasy
(%19.0) & O e Sy (508 2aud (29 (0.190) Bl J> 05 3las 3lats Lasd g (PQAR) Al i
Bash 29 (0.229) dio milly Joell Baz oo Sylas (3lats Lasdy (PQAR) Aumsilial sl ] (5535 95l oro
Aalall By sy G (PQAR) Azl aluseiul I G535 G9yall (o (%22.9) B ol e Sty (38
O S (£ (1.089) iy d)) deud o LS cnlia byl Bale § g3l Jo¥1 cavall il e 55,401 (65152l

Loy Alyll Silisags

(Y Ol sty olais Ll s ss Aol il J) 1aliee!
s 23 At ST Lialad Jand et uspts & (PQAR) st il idsss
4ol el J> lilea e (Lglidly (Al sogially (Aslan¥1) E drardad)l Jolyo § Sl (yas
S oLyl el oyl Aueis § paluad LY ((PQAR) Ay Ladg Zas ¥l Ll Loy
A8l Jolndl @ity HK8Y1 )b e LUl aum iT 3 (PQAR) &zl sl Sl Lyl syt (0 Bolaz !
syt £ LT A gt Aty Graigig
S (PQAR) Azl by Gd pas (1 Apagall An 4¥) pn LWl yoiall Jeladll goes LU dimss
(Sl Alsgls 8,813 I suadl 8y04a8 3,513 o LIADI oty claglaadl @ulaisy (£odl (e 8yud AST Eylas
eealioll e wSTL cldg oy Ogagds Led Alpaly (£ nludl clilaall syl & 85kl LI LuS)
ilste Sy dplud) whlally sl
L liadl clan yall angy cladgumiy cUSCaWIL (wlus | ilyle (e ldUall s

Jibsal) Ja &l g 4l o (PQAR) Azl sinad aladia il G T o clea o
(5 510 U531 il s 5. Ay (116) O pale JI g flga (Gland)



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Iyl aSanlly Bl ASanll e datad syl Bole Gapds § Aejite il il Slolaod) alaial
Gl 2l Sl U Sl 2ait)

oalai 3 Al AST 0S¢ Jaall Aasylo (o AST aluieiioly (onalal) das,l ¥ CBLAISY 2as b e slazed]
Lesds SLalsdly Sotucalls pgiiald syl LS (e wla Lyl

ity olad 51 Byla JST A0y 5yl el elasll simlic 28,m05 (il alad § palial] Gadas
Lole s 8L Balad Slaglas e datay dyr olad S &)

-7

-8

Y gl e 39 Aldl aalyld 131mel (1585 o (Sas by sy ] it LI 785 LeS -10

skl Aaasll doLdl (8 @l (3 Al Aalyld 2liles iy sly]

S e gelyoll desamil) ste Zas bl ilall Jo e 3T e e (PQAR) Aumailiial okl i
(sl alyleadl o glasd)

Al Ll o clyln a3 3 63T Bt ity (PQAR) Zmslial kel (o iyl Al
Sl s 2esbyll Sl dais 3 (PQAR) duzmsilyial aloiiuly syl e @38 7 ds molip dulels
EWT TR

-1
-2

.t?")&-” doild

A yally el Y]

el Jo (e § paadl olyg Lo pSanll Slazmst Al Baadas y31:(02018) e g (aly Aiar csle (!

51 =4 o o Beguaall puaill wleg ligdslo ¥l @le § ililys Alzea cpad! Gy Aiee G Aol !
cigall adb Juams e Aol Aludl Jo Sl fwl e oyt (31:(2013) Ciuwgs dazma by 5
(D27 cawailly Lgs ANl laal,uld Aada) Ansloedl Ao ¢ Jils Ainie § Slsbyl 3ske & Jawgia Jo¥!

206-177 o oo
Sl iobes 0ol 1l Jo¥ gdiall cilesaldl uyds pabin (32011) Al e Agliey tuuyd di 5ol

$1¥ A4S sy sl I esaliadl LudST § (PQAR) Auzss! ! 31:(2019) (s e B o0
Hgopdl Anala AUl 208 (8y5die st 0538 cApunluall Aom podl Alls s (0L 101 3 gdag
Al ollee pany Aeeis § (PQAR) dudyan Bgd dummasl ol Adlad :(2019) Alll e e daez (oL
Lasly Bygdide pe piurle dlend 3 gl alo podl CMs (gt e LMl Bale Juwazes § plasd 31 olsg Llall
e e g1l 40,01 48 -5y g el

4ol Aluedl J> 3 GeoGebra [z gus dumay I s oulad ol 31:(22013) Wlio 5l < gold]!
) Alzes (gdgad) Byl ASLeall § geslidl Sl cauall Al (gud ol I edad gs 2aslll g
729-681 Lo o (1)154  ;a ¥l dasl>

s Lo Silemssl el s (e il 31 :(2013) prum 9 s cgizmll teumyll e yuls g
sy 1| el Cagall dueadls o Adaalll ds byl el Jo (e B)udll deeis (e 48 paell
103 =30 o o (1)16 cDluaby Il wligsys Azs Lagoms lales]

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al 117) s e iy tlgn cland

A



32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Jaugiadl G cagall Sl Juaxs  (PQAR) &zl sl 151:(2015) dial cailally t0laas « g s5uz]]
Ll ((19) suall (il Analr Aalud¥ls Ay all aslall Apalll Lo all S Alms (B il Bole §
https://search.mandumah.com/Record/805022

Uluodl J> 85l 2pois § Aoyl cliatlly cmwgme (oelal molip auleld :(a2015) ue dao
532 Ayl Aaaladl (Bysdide pe ptuabe Wluy B3y bl ualid| Civall Sldls il dsl I

& (Web Quests) cugll e dudyasdl eyl alusin! ddeld :(a2015) crus ¢ Siakadlly ¢ wise Liske>
Bals g plalasl g bl paladl Caiall O ot 2nalydl Wluedl Jog oo lpl 4G s
www.gsrd.cu.edu.eg/khawards_ .2016-8-10 : gAY )l Lga il Aads 835l 031 3 Silusliyll
printed%5CBook19.pdf

aolidl aadl Al gt il yal Gladdl (russ @ (PQAR) duzss! Al 431:(2016) Wl IO « s
il ST dala A All aglall 4,8 (Byg e e ptule Ulusy cuoluadl

cagall Sldls ot adasalll sl ludd! Jo cbgasat 2Me zaliy :(2019) Al e il colhala
DOI:10.21608/armin.2019.81219 .156 — 138 o o .(6)22 SleobJl Sligays Uz Jawgiadl ST
o gl pudall sealioll Aeeis § (PQAR) duzmsi| ful Adeld :(22020) yhucs 0y das (1 yduscs ¢ Gl
A Al LS Wi Basla Bygdde a8 ptuabe Wiy cJawgiedl Jo¥1 cisall

Sl &eais § adpaadl clyg Lo Silybead (@35 aline 531 :(2017) G coand ! 2301 cdyby Biam (Sl
dpadl aSlaolly Lgsld! U padl @ pdctiadl -9 Aedl G andl Ggludl 593 Ml oot cISCa! o
http://search.mandumah.com/Record/783511.92 — 65 o (o 187 (48 a0llg 8¢ l,a]l Alza 4y g
& Ay slae¥l (£38 8 dol Il eIl Jo e 85Tl o :(2016) pnss o wtle el
129-109 4o o 545 «39ase llall Faala - pudill ol AUl Hly Alms « Gg3lll N il MM
Ll Ayl M s Silealipdl (@ adaslll il J> Sligase :(32017) 508 W olall wes
146-218 o o (1)271 (Aslud ¥ pslall Ailis) (0ad¥ daale Uzms 538 lladlaay

pealaadl LuST 3 (PQAR) (g rg owbegs Azl Al pluseiw! 51 :(2018) )81 die daal cguues
sl Bysdde pe piurle Wl « pde goladl cavall Al ot Aslill 3LaST (ggiung Aslinall
O3 aall

Olga s tles gyl (a5 § 8ol 31 yhog Silezmsl Al (22013) DL @il o> «ipzall
955 Oreadlag dawgiadl W ol Sildls Jyams 3 (PQAR) Azl Al 51 .(2015) Gaws Lo clsle
399-370 Lo o 3y Lrale -3l Alxs (bl Il 3ol

Jo Slyles Aeis @ Adpandl slyg Lo Silizmasl Al piamy alseiil Aueld :(22015) alll Uae e cnig o e
Lo Baaly AU 40 (g dde e ptunrle (Alam ] Al pedl Gadl g Ao lll &l ) IS En!
4l

g Slesbydl Juams 3 Wpnedl ey b Slmal Al alasiul 51 :(2014) wemes 4l we Bilg (e
192 (o o .96 «uyuill Bybog gabiall § Sluslys Alma « FIam ¥l ualidl Cagall Sl o IS E!
264

Jibsal) Ja &l g 4l o (PQAR) Azl sinad aladia il G T o clea o
(5 510 U531 il s 5. Ay (118) O pale JI g flga (Gland)

10

M

A2

A3

14

A5

16

A7

18

19

.20

.21


http://www.gsrd.cu.edu.eg/khawards_
http://www.gsrd.cu.edu.eg/khawards_
https://dx.doi.org/10.21608/armin.2019.81219

32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Q@ oM hed! S olyleed Anssgiadl alo padly il b I (oadae ot o :(2016) cazma yals cilil]
170147 o 4o (17) & anll § wlall cmdl dlzes (Jo — gy2e) Bygkaedl bl I Aludis (s
oS @ azly caes (Joli J,3T (JLul ozl (PQAR) Az fiul Adeld :(2017) wus 3158 Lea o158
AUl gildl Aoyl M g (@alS¥1 Sl sy G paedl Bgd ASatll Siljles Aeaiid LeasSTI
142 =101 o o (4) 20 cpalall Al &y pnsll

Jo il len Aaitd Ao sty L LASTI (e Sl I ilodae (S5 :(2019) dpase 4lll e @y ¢ iya 1)
79-49 o (o (2)22 lis byl Sligays Az (¥ al (1 Cipally Al 1 IS el

Juelgilly Al Jilucadl Jor &illes 2uais § (uSaiad| haddl cauls 95 51:(2017) ule e Jlal oS00
Laaldl oAl L Bgdde e piuale Wl (el auldl il aldls g ool
(85£) 2adlusy!

> @ Aagiad] alo padl CMbs dar g5 I Sligaiadl :(2017) Sl s B ¢ ol fian (g (8L
128 115 o o (3)6 Auauaiod] Adoull Logy Al Al (Al Il Adaalll Jslucedl

Alaslll Aol I Alaced! Jor oilyles 2eais § das il A el 2o 8:(2016) tllio chaxs Aabold ctayel
ol Anale AUl 38 (Bygdie b il Ay ¢ ¥ ualend ! el cildls gd

> Sl Al (o dasgioll A ol Gldlog b (Sa3 Ggium :(2017) bz gola o e (o
0yl A8 (5yall ol daala (Bygdiin st s lo Wy Adaalll ALyl Jslued!

Ulcadl Yo Slylen 2eais e Sl byl s § Ao e Azl pladein! 51 :(22020) sl 940 « auisl)
(02l AN A Bysdde pe stiuele Ulay Adla¥] Ao podl M ] Adaslll 2als !

& bwsie G caall St ol alaiadl (€31 8 (PQAR) Azl ! 51 :(2020) wige pila
hogall dnale A Al 408 3)9diin e piurle Al (Sldlidl 3ok

22

.23

24

.25

.26

27

.28

.29

.30

Second - References in English :4yl=i¥l as ]l L

1. Al-Qawabeh, R & Aljazi1, A (2018). The Effectiveness of Using PQ4R Strategy in Teaching Reading

Comprehension in Arabic Language Subject among Ninth Grade Students’ Achievement in
Jordan, World Journal of Educational Research ,5(2). pp: 159-163.

Bostic, J.; Pape, Sephen |.; Jacobbe, T (2016). Encouraging Sixth-Grade Students' Problem-Solving
Performance by Teaching through Problem Solving, the Research Council on Mathematics
Learning, 8(3). pp: 30-58.

Caprioard, D (2015). Problem Solving- Purpose And Means Of Learning Mathematics In School,
Procedia- Social and Behavioral Sciences, 191. PP:1859 — 1864.

Gardenia, N., Herman, T., Dahlan, T (2018). PQ4R Strategy (Preview, Question, Read, Reflection,
Recite, Review) for Mathematical Communication Ability, Advances in Social Science, Education
and Humanities Research, 253 (3). PP:322-327.

Guzman, G (2018). Mathematical problem-solving strategies among student teachers, Journal on

Efficiency and Responsibility in Education and Science, 11(3). pp: 53-64.

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

6 S ) e il 5 Al (119) s e iy tlgn cland



10.

11.

12.

13.

14.

15.

16.

17.

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Houston, C (2017). The Effects of Metacognitive Strategies on Math Problem Solving Ability in
Gifted Second Grade Students, Doctoral Dissertation, Miami University, Oxford, Ohio.

Ingram, N. (2015). Students’ relationships with mathematics: Affect and identity. In M. Marshman,
V. Geiger, & A. Bennison (Ed.), Mathematics education in the margins (Proceedings of the 38th annual
conference of the Mathematics Education Research Group of Australasia). pp 301—308. Sunshine
Coast, Australia: MERGA.

zzati, L (2018). The influence of metacognition in mathematical problem solving, Journal of
Physics: Conf. Series, 1097. pp: 1-7.

Julie M. Smith & Rebecca Mancy (2018). Exploring the relationship between metacognitive and
collaborative talk during group mathematical problem-solving — what do we mean by
collaborative metacognition? Research in Mathematics Education, 20:1. pp:14-36.- Kele, A, &
Sharma, S. (2014). Students' beliefs about learning mathematics: Some findings from the Solomon
Islands, Teachers and Curriculum, 14. PP: 33—44.

Kisac, I, Budak, Y (2014). Metacognitive Strategies of the University Students with Respect to
their Perceived Self-confidence Levels about Learning, Procedia- Social and Behavioral Sciences,
116. PP: 3336-3339.

Linayaningsih,F.(2011).Metode PQ4R (Preview, Question, Read, Reflect, Recite, Review) Untuk
Meningkatkan Prestasi Belajar Pendidkan kewarganegaraan. Majalah Ilmiah INFORMATIKA,
2,(2)2, Mei,PP75-86.

Makur, A (2019). The Influence of PQA4R Strategy and Mathematical Reasoning Ability towards
Mathematical Communication Skills, SIME (Supremum Journal of Mathematics Education), 3(1). PP.
18-31.

Misykah, Z., Sumantri, M., (2018). The Effect of PQ4R Strategy and Intellectual Intelligence on
Higher Thinking Ability in Mathematics in Elementary Schools, International Journal of Advances
in Scientific Research and Engineering (ijasre), 4(9). PP:126-130.

National Council of teachers of Mathematics (NCTM); (2000) Principles and Standards for School
mathematics, Reston, Virginia, U.S.A.

National Council of Teachers of Mathematics. (2010). Why is teaching with problem solving
important to student learning?. Retrieved from http://www.nctm.org/Research-and-
Advocacy/research-brief-and-clips/ProblemSolving/.

OECD. (2014b). PISA in Focus: Are grouping and selecting students for different school related to
students' motivation to learn?, 1-4. doi:10.1787/5jz5hlpb6nxw-en.

Omoteso, B A; Sadiku, F A (2013). effectiveness of PQ4R study technique on performance of
students in Chemistry, Ife Psychologia; lle-Ife, 21(3). pp 238-244.

6 S ) e il 5 Al (120) s e iy tlgn cland



18.

19.

20.

21.

22.

23.

24.

25.

32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Ozsoy, G; Ataman, A., (2017). The effect of metacognitive strategy training on mathematical
problem-solving achievement, International Electronic Journal of Elementary Education,1(2)p 67-82.
Polya,G.(1957) How to solve it Princetun University Press.

Saglam, Y. Dost, S (2014). Preservice science and mathematics teachers' beliefs about
mathematical problem solving, Procedia- Social and Behavioral Sciences, 116 (2014). pp 303 — 306.
Sarimanah, E (2016). Effectiveness Of PQ4R Metacognitive Strategy Based Reading Learning
Models in Junior High School, International Journal of Language Education and Culture Review, 2 (1).
PP 74-81.

Settiawti, H.; Corebima, A (2018). Improving Students’ Metacognitive Skills through Science
Learning by Integrating PQ4R and TPS Strategies at A Senior High School in Parepare, Indonesia,
Journal of Turkish Science Education. 15(2). pp 95-106.

Sharmah, A,, Puri, P. (2014). Attitude towards Mathematics of the Students Studying in Diploma
Engineering Institute (Polytechnic) of Sikkim, Journal of Research & Method in Education, 4(6).
Simamora, R., Saragih, S., Hasratuddin, N., (2019). Improving Students’ Mathematical Problem-
Solving Ability and Self-Efficacy through Guided Discovery Learning in Local Culture Context,
International Electronic Journal of Mathematics Education, 14 (1). PP: 61-72.

Vula, E., Avdyli a, R, Berisha, B (2017): The impact of metacognitive strategies and self-regulating
processes of solving math word problems, International electronic journal of elementary education,

10(1). pp:49-59.

Third: References in Arabic translated into English:

1.

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

Ibn Abed, Jamila and Ibn Issa, Ahmed (2018): The effect of applying metacognitive thinking strategies
on solving mathematical problems for a sample of students, Journal of Studies in Orthophonia and
Neuropsychology, 6. pp. 4-51.

Abu Raya, Muhammad Yusuf (2013): The Impact of Training on Mathematical Problem Solving
Strategies on the Achievement of Intermediate First Grade Students in Mathematics in the City of Hail,
Journal of the Islamic University for Educational and Psychological Studies, 21 (1). pp. 177-206.

Abu Zina, Farid; and Abayna, Abdullah. (2011 AD). Mathematics curriculum for first grades. Edition 1,
Jordan: Amman: Dar Al-Masira for publication and distribution.

Abu Sabra, Ali Hassan (2019): The impact of the (PQ4R) strategy on acquiring mathematical concepts
and improving creative thinking and mathematical self-concept among basic stage students,
unpublished Ph.D., Faculty of Education, Yarmouk University.

Bawi, Gomaa Ahmed Abdullah (2019): Effectiveness of a meta-cognitive strategy (PQ4R) in developing

some higher-order thinking skills and the persistence of the effect of learning on biology achievement

6 S ) e il 5 Al 1z s e iy tlgn cland



10.

11.

12.

13.

14.

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

among secondary school students in Libya, unpublished master's degree, Mansoura University - Faculty
of Specific Education, Egypt.

Al-Balawi, Jazi Saleh (2013): The effect of an educational program based on the GeoGebra software in
solving mathematical problems and in the motivation towards learning mathematics among first-grade
secondary students in the Kingdom of Saudi Arabia, Education Journal - Al-Azhar University, 154 (1).
pp. 681-729.

Bayoumi, Yasser Abdel-Rahim; Al-Jundi, Hassan Awad Hassan (2013): The effect of training on some
metacognitive strategies on developing the ability to solve the verbal mathematical problem among
fifth grade students and improving their attitudes towards it, Mathematics Education Journal, 16(1). pp.
30-103.

Al-Jubouri, Hamdan; Al-Saegh, Amna (2015): The impact of the (PQ4R) strategy on the achievement of
second-grade intermediate students in geography, Journal of the College of Basic Education for
Educational and Human Sciences, University of Babylon, Issue (19), February.
https://search.mandumah.com/Record/805022

Juma, Abeer. (2015): The effectiveness of a computerized educational program with mathematical
representations in developing the skill of solving mathematical problems among fifth grade female
students in Gaza, unpublished master's thesis, Islamic University, Gaza.

Hamadna, Mu'nis; Al-Qutaish, Hussein (2015): The effectiveness of using web quests in improving
mathematical thinking and mathematical problem solving among tenth grade students and their
attitudes towards mathematics in Jordan. Khalifa Educational Award. View date: 8-10-2016.

www.gsrd.cu.edu.eg/khawards printed%5CBook19.pdf

Khudair, Bilal Khaled (2016): The Impact of the (PQ4R) Strategy on Improving Reading Comprehension
for Ninth Grade Students, Unpublished Master's Thesis, College of Educational Sciences, Al al-Bayt
University.

Sultan, Tahani Abdullah (2019): A remedial program for the difficulties of solving the mathematical
verbal problem for third intermediate grade students, Mathematics Education Journal, 22 (6). pp. 138—
156. DOI: 10.21608/armin.2019.81219.

Al-Shahrani, Misfer bin Saad bin Misfer (2020): The effectiveness of the (PQ4R) strategy in developing
doctrinal concepts among intermediate first-grade students, unpublished master's thesis, University of
Bisha, College of Education.

Al-Shehri, Hamza; Sharif, Nadia; Al-Sayed, Mona (2017): The effect of a training program for
metacognitive skills on developing problem-solving skills among students with a metro-impulsive
cognitive style at the secondary level in the Kingdom of Saudi Arabia. Reading and Knowledge Journal,

187. pp. 65-92. http:// search.mandumah.com/Record/783511

6 S ) e il 5 Al (122) s e iy tlgn cland


http://www.gsrd.cu.edu.eg/khawards_printed%5CBook19.pdf

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Al-Sheikhi, Hashem bin Saeed (2016): The level of ability to solve mathematical problems in the
numbers and engineering branches of the third year secondary students, Journal of Education and
Psychology Message - King Saud University, p. 54. pp. 109-129.

Abdel Qader, Khaled Fayez (2017): Difficulties in solving the verbal problem in mathematics among
secondary school students in the governorates of Gaza, Al-Agsa University Journal (Human Sciences
Series), 21 (1). pp. 218-146.

Obeidi, Asaad Abdel-Karim (2018): The effect of using the Thomas and Robinson strategy (PQ4R) on
the acquisition of physical concepts and the level of self-efficacy among eleventh grade students, an
unpublished master's thesis, Yarmouk University, Jordan.

Al-Ajrash, Haider Hatem Faleh. (2013 AD). Contemporary strategies and methods in teaching history.
Amman: Dar Al-Radwan.

Alwan, Hamdiya Mohsen (2015). The impact of the (PQ4R) strategy on the achievement of
intermediate school students and their motivation towards mathematics, Al-Ustad Journal - University
of Baghdad, pp. 370-399.

Ali, Nevin Ali Atallah (2015): The effectiveness of using some metacognitive strategies in developing
verbal mathematical problem-solving skills among primary school students, unpublished master's
degree, Faculty of Education - Benha University, Egypt.

Ali, Wael Abdullah Muhammad (2014): The effect of using metacognitive strategies on mathematics
achievement and problem-solving among fifth-grade students, Journal of Studies in Curricula and
Teaching Methods, 96. pp. 192-264.

Al-Ghanem, Maher Muhammad (2016): Evaluating the use of problem-solving skills by middle-school
mathematics teachers in teaching the developed mathematics series (Magro-Hall), Journal of Scientific
Research in Education, p. (17). pp. 147-170.

Fouad, Heba Fouad Sayed (2017): Strategic Effectiveness (PQ4R) Examine, Ask, Read, Meditate, Listen,
Review in Teaching Chemistry to Develop Metacognitive Thinking Skills and Academic Self-Esteem
among Secondary School Students, Egyptian Journal of Scientific Education, 20 (4) . pp. 101-142.
Al-Qarni, Reem Abdullah Saeed (2019): Empowering female mathematics teachers with the teaching
competencies necessary to develop mathematical problem-solving skills in the fourth grade of primary
school, Mathematics Education Journal, 22 (2). pp. 49-79.

Al-Kurd, Amal Ahmed Amer (2017): The effect of employing the flipped classroom on developing
mathematical problem-solving skills and mathematical communication among ninth-grade female

students, unpublished master's thesis, College of Education, Islamic University (Gaza).

6 S ) e il 5 Al (123) s e iy tlgn cland



26.

27.

28.

29.

30.

Jilewal) Ja &l g Asaii e (PQAR) Al sl aladia) i

32021/ 51394 21442 [5a2all 63 (9) sotadl (1) claedl. AsLud¥ly Huga il igmmall coyall 805 3850 Alsma

Lahaf, Yahya Ahmed; Al-Riyashi, Hamza Abdel-Hakim (2017): Difficulties faced by middle school
students in solving mathematical verbal problems, Specialized International Educational Journal, 6 (3).
pp- 115-128.

Al-Muhaimid, Fatima Muhammad Salih (2016): The effectiveness of tape modeling in developing
verbal mathematical problem-solving skills among sixth-grade female students, unpublished master's
thesis, College of Education, Al-Azhar University.

Madkhali, Ali bin Hadi Jaber (2017): The level of middle school students” mastery of strategies for
solving verbal mathematical problems, an unpublished master’s thesis, Umm Al-Qura University,
Makkah Al-Mukarramah.

Al-Nafi'i, Dhawai (2020): The effect of using a proposed strategy in teaching mathematics on the
development of verbal mathematical problem-solving skills among primary school students, an
unpublished master’s thesis, College of Education, Riyadh.

Hashem, Muhannad (2020): The impact of the (PQ4R) strategy on the logical-mathematical
intelligence of second-grade intermediate students in mathematics, an unpublished master's thesis,

College of Education, University of Mosul.

(124) OHa < pale Jig tlga (lpand)

GGl J oY dhal) cldua 5l Al )



