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Abstract:

This paper aims to discuss the challenges that “mixed method research methodologies”
pose that are expected to have distinct contributions to deepen our understanding of
educational scientific knowledge, and to break out of the cloak of narrow statistical
significance- based research, towards a broader field of serious investigation of
education and learning issues. The paper discusses, first, the quantitative/qualitative
divide as a particular methodological debate in educational research. It provides an
overview of the rise of the “mixed research methodologies” as a result of what is
known, “a paradigm war”, and as a response to the growing concern about poor levels
of experemental validity of much educational research. The paper reviews also what
mixed-methods research is, its philosophical assumptions, and the basic features of its
major designs; and discusses issues of interest to the researchers when using any of
these designs. Furthermore, the paper reviews the methodologies of four research
studies in the field of mathematics education, each of which utilized a mixed method
design. One of these studies has been analyzed in detail to reveal the methodological
foundations upon which the use of mixed-method design was based. This shows also
how the choice of the design was prompted by the logical analysis of the research
objective and its hypotheses; hence, the methodologies for developing and validating
data collection and analysis techniques, both qualitative and quantitative, were directed
towards achieving the research goal. These reviewed examples of research projects
demonstrate how the utilization of appropriate mixed method designs can achieve a
deeper and more comprehensive understanding of the researched inquiry.
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= A Gadé "Meaning S Je S A Qe & "Behaviour
sl 058 a5 e Bl (B ALl and ol Le il (S o O ¢ 1048
(siel) painall Sl de panall A 5 all 5 julaal) G Cyo il gl i ga
ciral) A jn e sl al san g e sill Canall o G sae i) o iall) Sy 13g]
GalaiY) (e DA Ge allall Al (S dal anall Glld JYA e e 4l
ol ¥) .(Onwuegbuzie & Leech, 2004, pp.774-775) pgissl 2 Caai (13
i 8 Al Al Lyl oSl Ganll) ety e W il (g5 5 ¢ seSd)
ey Qi) 8y il e L e s (CSl Gelie 4085 Jia) (881 gall (i
Lem 35 Losnsn it lia any  ghall udia ) Jaall ol e i) ¢ ialal)
s Pl ) Jsasl ombing ¥ g e Gl A S i e
Ol o Ua Lea )k oy Al 4ulus) Aaiill o (Bryman, 2012, p.620) cled! 2
Oe DS (8 el ey ol Aallae 1S sl gy JEY) e uaasl sl
a9 S ey () Alady L (e JSy Bale Qg oo sl g (ST Caalil)
o ol 8 ALl ais Y 4dld Gl eiiiaa 3k YLl 038 b ) s
sl oda 3T oo gill g oSl Sl pe il (b Jilie S ld) g iaty
Om 4%l Sb A (Vasquez, 2014, pp 17-18) nsSuld ad) caad L ase
(b G 3 e il g (aSl) G gaill Apildl) pans)
reality alslly truth 488al iyl ) e Geaisall O
Al Clslalind) o8 LIS Waw Ay Knowledge 48 aally
Apoh S aad o8 (o ASilila — A 4o page slgm 2 o Ao il
A pall A L Ma (S U gdage 058 O Jslay LaadSy gl 4503
Rhoadil) i gal) (pa punl Ll 3 A i el LTI iy S
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Gl 3l a¥ o Yo uaiSh () 2l (YF) aAlaall il gl iy g 5 Al

da8al) g a8l gl Ay, A4S Joa Gl Aun g Ay ¢ Apduddll B gal) B o)l

(P17-18) Aha aaly b 2253 Y A8 el
Aaesll ) I Dl iy VAl sl ey o el I
ey ALSe dy copuiliie (pSume 5l dajlatie Wil e de il
O sl S Caula 5 il e 058 L Llle Eua ¢(Jick, 1979, p. 602) pasdl
Sl ulld e Alie Yl . (Rosnow & Rosenthal, 2013) sl (i b
Lale V) Al o 58l ) alie (8 Aliaie 08 4n ) and sl die S
Gkl 8 A € aa D) Slalaie (3ie ) dblasy) cilallall)
led oy G Gipad) e Wbl galasy 30 a5 Outliers Jiey) g5l
(Figueredo adlxiey) N G il m)si Gl Jsanll 48 hiall 2l Cada
Gilial) Al H ey oo il Sl IS Wy (Jisall & et.al., 2013, p.354)
il yhal 3 oY) e Gleglaall e 3 3e oo CRISH dia i iy Las <6l
Gkl aa (et Al Glagandl] g ghat (S alld ¢(Aahaadll je SV a5 63l
3 bl 13 e (Haig, 2012, p.27) g Gl (JSS sl (e 32kl
Cullu) alaadd )5S o Adlaia) Slie ) 8 34k ol e gill/ oS Jaall" o (55
agd (3iad AplSa) @lia YW (e LIS 8 gl culd 8 Lo 15 AS ala
AaaS Ao g L) L) il DA (e Gl clgadins 3l aad) (3l Juadl
(Bryman, Oles sy Sy de s dlad Sld lajlie] YA e oSl
1o Oisld) e 1ES G Y 2012, p.668)

ps ageal) (o 4 ¥ (o 9ill g (aSl) Cindl o 98 25280 VLAY (e a8 ML 4]

Gl by B cOlSEa dUa (V) 1l L il G Basmie il L ALl

Ga S B gl B o gl Gl o Cua gaglal) o glal) 73 galy 1 jhia el

Lo il Tyl g )1 (Y) tAompadal) o glal) 3 gady Bale a5 Clam/laadla (lad)

A pal) Ayl B Aladall) 4B gyl dga e dad) Gk o

OSay Agasl) Jalaall o) Las (¥) dpain Gl (g AT Aga (e (LaslshiVly

s gl Lo g8 Ja0aa laia) L oa 438 e g sl 33 Jaladl Lgal sy

Ompasl) Gans g caglas (B ladl ¢ ik g (e o) (larg (£) ¢l Cialyl)

(. 668) A peudli i) g (B (gl AT, B
Lelalas (5 by i) jobaa ag ol sCulill) dagla g diad) Gua
Ayl aglall & Giall e gill g 4peSl) Jalaall G Jaadl) Gl dgal ge 3
Laazs O o alaaall G Juadl) 3588 e (i it Badetie Hhai Clga s D jeha
ase (ye TBU) clguibasd (o de il 5 Al UL oo 5 (s Sl 3 S8 im Jlay
Ge by g ARl Wl 5 leagd oSa Y dlaay) soallall
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(Gorard, 2012, 2007) 2,lus> U=l (Cohen et.al., 2011) <l
(Opiie o silly aSU claadl (e S Lle Al S dpull) claal i)
tAaleal) Lalill (e arlell 3lilee (o 305 OS] 52 Juadll 12 O ) e
MR allaas o Wbl (o yiny sed clld

Lol i (03 ol AT (815 Aluaia (A5 O quag 40 (ad Uad (k) Jatdr

Bl o 50 dpang WAAT a1 13) ciagd) il g o Al Jlaa aalailld dylad) A

ChS S O sl (e Adld ¢ AN R8s G ) a3ty cOnlia Galddd

iy B Aa) JSdy Gsadl sloa) M ale JSdy ¢ OfialS ¢ oad i all

A5 Lasie Dagall Liba 8 Al ST ALal oo Ay U glas die G pal

daay agiadluyg Lkl 4o 55 Jaadl (lSay Gl GlSa Jga dadly <yl B

& M oialy WS ce Lalal calide JSdy Ualire G ey lld L) L g Lilal

(A0S oS g Agahi g Ailani) g Ajilate A8y yhy (i el (g (Liiba B dagall | gal)

(3 ) gall g gl 4y racy La qua o pad JSAy U Aalial) AaY) S pand dua

@dauﬂ\eﬁg\!ﬂl.d s 98 Jibaill g, ... 9adl) 138 é&hﬂ\dﬁé}ﬂ\wa

(Gorard, 2012, p.7) "$Asaa¥) cpa a8l Gudly pasdlSY) Ciayl)
e S sl slaie] of (Yu, 2004, p.30) s g il Bhadl iy
Jelan o Kay Cua (draaSY) ZaEl il statl) Jalaty dshial) dua ol
feadt Al €Y ABEN () LS anl) Ly aa udli 520wkl Canll Al
alall 46w o aall G YU sn cllaiall 138 ey ARG Gy sl
Glay 28 s oY (oSl Ginll bl S Agglaiall Ay gl Al () gaia
o) (o opfiall a5 55 (55 fome slly Guesl) G dlias Lol s
Al LSyas Uiy el mewd ddie Clagie e daiiie aglgie
zell 4l G Ay (Leech & Onwuegbuzie, 2004) sl
) On geall oSy delaial¥) aglall 3 cliieall QURS Hleal )
axaaill ¢ 45l (Morgan, 2007, pp 70-71) Olase s ¢hae sill 5 40aSl)
o ol aum s (e Lal el Janineall (g ellidat g i) el ladl
il ) i) O 5y bl e ailE ) gy (e sl Ak g daa
"abductive reasoning (28 5l JYuYI" e das e dlade Y (8 Jiaiy
Jaad Cum g czliminyl/hliiny) s oY) n Ul Llad A all (S5 &
zell dnliia)/Agaliin) Calaal Cilaae Alie o sl geill A jELY) il
(Newman _su) s Olessiday) ez ohll 38 3y mosua (uSall ¢ oS
On duadll e Al dpll 5,88 La b Y & Ridenour, 1998)
Aidh e By W/ odlaly Y ALYl 38 o g 55 (o sills (aSl) Ol sl
S sl Cand) Juaia o seday zedll 138 Jlagin) cang 43l ASulaiall alall
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Gl gealy Cua "Quialitative-Quantitative Research Continuum
Ll e medll 1 Gudyy Sl Ao ) CleLll/ly ST e Ly e
e g "AIdAe gaim a5 MAalalaiing A )" Ll dualal) 43 5kl 5 palaal)
e Adle Ay Saall ey e oS Jaila” B8y Jaall B A

.(Newman & Ridenour, 1998, pp.19-20) 3yl

o8 il g daclaial) aglall 8 Gl (Bua duzad (4 ‘L;);\ g (s
uﬂ\?\yduwﬁu\ﬁcw\e#\@s UJJM\‘:JLoMLG_um
&Lﬂd\@aﬂ{@ﬁ&:é@\m@?ﬂ\m&)ﬂ\ la ol V) ) gl s e
—esandl & a3 daelaial¥) aglall 8 Laly USes ul Replication 4easll
& aany delaial) aglall b Gandl b il Glenall byl sl
OSar Y dee i (g B8 Ol s gl gd Ll e g cdaa gy dpmula (38 e
(Gay, et.al., alise ci g & i gall i & s ol ()5 ol a8 Lalad g
S eQlaal by adlad ) dpelaia¥) aslell (8 ¢ siald) Il el 2012)
e Alaey) dlul) o3a aal aaly ‘uﬁs syl Gl 4 Baall cae
aldY) Camaall (e 4dl 3) 3 jaldall Caad aadiig . 5 A bl JJLAA & 9 g ]
e alicy) ol Gaad) sam g clily ) Talii) Leagh s daclaiay) 5 jalllly
sadaa il o aid) 138 230 385 (Creswell, 2011) bl aaad 3 5 44y 5k
Gob aladiuly @iy My ) gt JIKET ae -~ Ul pend Badeie (ke il s
Basiall 3kl DA (ed Aipee Lon sl Clans Al )2l 4paS Clily aand 32220
e Adsiae Ealll ga Jilgy Multimethod Approach dawdl (ubdl
4kl )Y AEall clain alill Leeadioy Multi-trait Matrix <l
ol of U el Gaa e Jaill dend) il Aali) Ganlial) Gy
12 i 85 (Jick, 1979, p. 602) sl ) Gads daad) A as
il 33 b el i alasind e 45 sill g e laia ) ashell Jlae 8 Cpiall)
) S bl saaaiall 3kl aladin) ehat A 4y g il g e laial) el ghll
G5 (Aanase Sl 50 ae Alal) A o Jia) due 535 dpaS Badeda (3 yka aladiu

Looedll s Sl dngia agle Glhl (@il o us me sl )
gl ) claa¥) iy (Jick, 1979)" Triangulation & Pluralism
i araal Ul 8 saaie Gl aladiu) ey adl ) Gl alhas
s aallall s Gaay A Ao sall GOkl e A G ) A5 ) s Gasday
Clngiall (e g e 4l ey feliatin)l) i 3 i dal e @lldy dgiaslia
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(Patton, 1999, p.1192) 0sib Ledu s .(Denzin, 2010)s_aUall (juds Al ]
JalS JSiy Jad 3ol 5 48 o 2 68 Y ) A i e adiag Cliil) gl o |
O Adlida (il g e CaSSE 4G Hla JS Y T s asl 5 cddling) ¢l ) A5,
Joaliill (g T je s Leldady ULl gen 3ok 233 (8 ¢ oadl) a8 )
culill o (Greene et.al. 1998, p.256) Gsuals croa s " sl dles
Led 33 jie -3 yhall aen (o Walie dpull dpca 3 ) sty apenal dpagil jiulS
Lain (53 s Aipna Bl api) 3aa) 5 48 ke aladi] of 5 cdlialio 258 5 ol ja
el ST 5l iy yha pladind 05 O @B siall G 4l 5 €8 uaia 83 saa il )
Jasll dans Ay akliy claiiny) &0 dana 3l Al allall i
@3 Gl dmgia sk dal je 2af ColEl ey lhidl s ey ol
Ladl sl Triangulation Al dpswl) of cntiald ddbisdl (3 Ll
A 50 51 slall 5 e gae daclaia¥) okl 3 (transferability Jadl 4ul<a)
(bl a3 e adiey 3 (Fusch etal., 2018, p.21) als diay
A 2y el Talie 15500 Leia JS ey ) (3hall aaay il Bl sty
o Jly - e lady of i e 138 ¢(Greene, et.al. 2005) 5_aUall
Slo sl il e slae ) dagm Lan 3 ol 4l ¢l jpal)
Y5 .(Fusch, et.al., 2018, p.21)sus s 43 k815 a5 Jaadla s 3aal 5 44y
2l Liagh Liafl (3amy 481y ddlaaall o il 5 e Jaid Euliill Cargiay
dLMA 33 gAaa UJSJ 5:\3\ ‘JL %) ‘jq_; c:\_\.'\.x.d\ &_1);.\]\ acl LS A g g a_\AJ\

K DJ}).LAUA)AJ(;J@}”JM JSJLAS\‘UL:\.\HU‘ jﬂ\uaﬂ\uﬁujm;
asle & saa s Ahadle Jlu Lagd (Court, 2013) 4t 0 3dy,h & sl
Losoalls Ge (aserl) (o A0A 4 Claglan Lo sl il o sliasll o
e V) o 3 cdteall Sl ol glall danally Caliny a1 Gl il all Cas
e sy ) 8 ) sl 435 ) Wi (535000 Bum 82 sie illaaSle o (5 jenal
Gkl il LS 4 g a0 dga oy imdl) i ge Aiall 5 a (e Caald
ST S il 8 Cald) A8 6 Lo soals Ciay B Ganl) lpan e
Gl La 8 i s —(Green, et.al. 1989) 05 als oy 5 LS -l
o IS 5 aa sill Al (e 128 5 Adliaa) Canl (3 ke (e AdiEY gl Al
Al Al sale) sl dgilia) dfing Al 7 Hksale) () (g2 8 Laa cciliallil)
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o= (Denzin 1978, Cited in Fusch, et.al 2018, p.22 ) (niwy s
ks 55 (S LSl all g e Lge S b 5 g el QST Ay )
Data <Ulall Culii oo JIIY) sda 5 aal gl Al all & JS& e S
Investigators  (sbaiiw¥l cpaildll) ofialdh &ulill (Triangulation
<l 5 Theoretical Triangulation 4 kil &l (Triangulation
SEI g oagiall il .Methodological Triangulation el
@gm)lau,o}s\ o Afiag 44y 5k e ST aladial 43 dady Lalasin) JIay)
ua.ﬁ\‘;r_ Culil) aladtiu) patisy My dse gill g 4l Gkl dhu_ﬂ.m eulibul)
& oo sl Jaadlly I dsw\szu}w@;ﬂemﬁu‘scﬂ\
Adudd 8 Ahaall &l ) glaill s ) t(Fusch et.al. 2018, pp 24-25) e |
Oleliny o cany LagSl cugh;muda.u..g Oy ¥ cmaladl) il p stal)
LS Glaglaa e e 3 s clatinl e «Caaldl) e Laaie ¢y dhasgg
(Newman & Ridenour, Ul jusst die lgaad b &3 ol 3L dpe i
/ .1998)
alaia! igg\}fw\ Canll Angia | gedal L ja Sl uagia Cunsad 38
G s Al oda 4y ae Al e laiall aslell &ga A Ledds 55y
(Denzin, 2010, pp.420-422) o5 s (Greene, et.al. 2005) ¢soAls
S o sl oSN Jaall L diecaie BN iy jealeal) slaia¥) sda ()
Glay Lo 58 ) Guodiall Gl e aa¥) a sl JBA Lelaia¥) aglall 8 ais)
Lad ey (5 Al5 cna gadliy "Paradigm Wars zisadll g a" ale
o
Loyl ) 4ty ¢ gl Jdoa balll e A (o siaS Jaall) (aadl ols
aslall Lualiall cilial si8Y) cile gana i Abuuddl) zilall) dale Jga (Gasi ALinid
o) Ol el adlaly Cua tdy U jaa g Slaial) allal) Jga dslaial)
Osdlaad) 2y Lady cyallal) ARy (maaal) el y 4 gudagall g dndl gl
3{).1.4.“ :\.‘UM\J @wu 3..4..33514 mu %M\ ;\.a*hﬂ ‘_,JG Ciges o)
Gl Basniall Adaddl) AUl Lo il ale S5 sla el pay Auelaiay)
3uAN e ALY mllal aaaal ¥l cuiadl ofialll Alalily elaiaY)
(Greene, et.al. 2005, p.274) .Aslaia¥) a glall ALl dagial)
de gill g Aasl L) Zead sddalidal) cudlad)) & gay
ld Lalay Al adandl bl jall 48 8 Mixed Research hbisall cusdll
iy Al )3 b oo il g S Cnall Calld 5 il g xalia (g eyl Caallll
Glal i Galdl) o) jia) dday p5 oCalan DU ALLEN 33 gad) (iuad Cargy baal
s dadlls (Johnson & Christensen, 2014, p. 38) Ciagiall aulus)
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gleal jl) Aaudd clal ) ) afiey sy aseal s ddabisad) cadlu)
sbativl il X5 ((Kroll & Neri, 2009, p.45) (Pragmatism
Syl Adalindl) 3kl Sla) Jidd ¢ ale JSG 5 (Creswell, 2014) doagis
s ASIA Al 3 oalal) b patid G Slal el e ALl
.(Kroll & Neri, 2009, p.34; Leech & Onwuegbuzie, 2008) <)
e ol 4a 5 dpduls izl i) e ddaliaall 5kl Cgan (5 skt ¢ dpagiaS
Oe Aluda o saaly Al o 8 LaSll s Lo ) il 2 e ccllall Jidas
Y dslaal Ll i) (Creswell & Plano Clark, 2011, p.5) <l
Ayl aad) Gl €a hali 568y s cdalisall Gl agiall G/ audal
aagd) Cagplal Gy aihind (e Ay daanll A Ja o Jantis Ll i
(Muncey, 2009, sl apaai SLiay adlall o sl ABY) ()5S
&Aoo il 5 Aaalll dabaall aladiiul gl (A 4y ) sl 3 Sl Jiaii5 | (pp.20-21)
saa o Lagie (ol aladinf dagiy Lae Juadl caall JSLal Lagd 5 5 30 5 408 53
g 5 Jdail A0 Y i) i35 85 (Creswell and Plano Clark, 2011)
o lae cle dagiil Lol ST 6 Geed pedi) dalal) ) ULl (e Gaza
o g sl sl ) agd e u el alilad s Gl (e AT £ 55 gen b5 e
e gy e Lnal (4 6S Ladie Jalidall Cuadl ) 2Uas 285 LS Lo Aailh a5
(Gay et.al., 2012, pp.462-463) Jal yall si 4 5Y) saxie

b O el pend A el jall @l (e Caling labinall Caullud) g3 Eanll
(Kroll & Neri, 2009, p. 34) <l 5l saxsia il jo sl Cilild) aaad 320e%
558 Jalis bl e il 5 40aSl aalaall s Jaladls okl bali el e
Slo Laid aiiy Y osed o5 ey (AN e Ciea Jaldig AV Lgie JS JaSS
s (Onwuegbuzie & Johnson, 2006, p51-54) <Culill dagia
cend Al s el Baseie il Al G Suadll B0 ) eyl
Jia) gl saxeie bl of Ul pen b 3axie (§ok (gn Al
G dhling) (3 )kl Glawal Gus ¢« (Blended designs bl claasill
(Fusch, et.al. 3aa) s 4wl ) Bl 4 due 5ill 5 Al Crdlu¥) (s pandl Ll o3y
lilul) aBas)] Jalat g f—_— olad) Aa ¢f daduld il yid) &s el g c2018)
.(Kroll & Neri, 2009) sbaiisy) Jal 3o aren 4

Oz oAl 138 58 e s s ddabisall ) (3 Caadl i N ()
50l il et agd c0sS5 Jal (e oo il Cnill 35k 5 (e a3k
Al b o elill asladiul oSy ddabiaall Cullud) Jaaed Al Jas
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(Andrew & Halcomb, oSl s ¢duaS Al 50 Lginalia A e el g de 5
G dpall ¥ el 335.2009; Kroll & Neri, 2009, pp. 44-45)
lgie Badie dfiny OVlae b Cueadiad dabisd)l Cullll) (63 daad) il
oanadll Eisay s (Morgan,1998; Cresswell et. al.,2004)4sall e
(Berman, 2017) s,2¥) asle 5 «@Ostlund et.al., 2011; Morse, 1991)
Cada 55 ol e <) siss (Molina-Azorin, 2016) Je ! il
VLo g5 cAlpant s Canall puia o 5 aUl Liagd a5 (e LiSad 8 dhaline (3 )k
Lol clS Laly aad) 35k e aal s g 53 e Canlill adiefle 13] 4diad oSy
Loy ddalisall (3 hall Jaae il 65 (8 clgiapla 8 Ba8aa 45 50 yill alaill 5 anladil
Jial Ylad sliaiin (3ny 38 e il 5 Sl bl aladin) & (381 55 e dlany
ﬁagz;i % (Ponce & Pagan-Maldonada, p.132) saixall jal glall ells
&8 Vb 5 o (dabisall apaaill ) oS jall/z all s2a Jial (S o iyl
(Gorard, 2012; Leliad g lilall e g Eamall avanat 1@lly 8 Loy eCanal) dolae
Allwood, 2012; Creswell, 2014; Johnson & Christensen, 2014 &
Terrell, 2012)
Mixed Methods Designs  4atidall 3 all/cudlad) cilasanal
Lo clgie cdaaeia <ol Chalall 3] ddabisall (adlul) (63 daadl dglee (llas
Lagiall Jalaall axay an je Ul ) ALY gt Ll Ganall dangian Galady
PP PREPIRTE IS DY PP ARG PIIPE I LN IV RS T RE TN
e il DS wan iliagil il paad adle ) o edaliall Janally A jll 4l
O el A oSy Yl arany oy Gllall (e g 8l cilaglaadl
(JOhNSON (msiian S Gy smisn Jadn g lgran oy (Al 4aaSl g A gil) UL
alias 38 3l 5 4o gl bl Lls s of ) & Christensen, 2014)
o habite ¢ Caiat il clul all Jia oSay aily (o ,aY dul o
daadl galal mhlise e s e de @ continuum  Jesic
Alaaiay) Cua dllay/Ads Ll ) Juatd) Jiles asf e monomethod
Glad e Aa 0 Leghn Loy oAV gl o o oS - 5 gl (5 manll
el Alasaal (e S e Caa g (S caatall 13g] lad g "L ja Jalisa”
bl e Jaalal) Al T g oLy ddaliag

Gl 3k Cas il Jalady (o3 Gaalyll alaia) Jais Al saY) aal aal Jal g
Delns aaly aseal LSl Ao gl Gl Sl Ll 44Kl 4 bl
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al A (Johnson & Christensen, 2014, p.614) (o Sy () suisa
el an il ol oo & A Adalisl okl Gisay Clnas Sy
L"Ac Lr"““"j\ ‘)::S)ﬂ\ )4 g e(é_'\_xla Jilaa Lﬁ u.o\)fm) :*\T;ASS\} 3&9}\]\ C'_a\_ajs.qﬂ
Laaaal" Jdie 8 " 38 i) s slia") Paradigm Emphasis casd) gz
Lasll 5 e gil) Gl Sall i€ 1) Lo ) ey JoY) (Ml n s (S
Ol ad) aad I3 Lo () ey (SEN 5 il ) Gyl e (jlasi Al all
Gaga S 23ng 5 Al all (& AV (g el Ty 5l 13858 Jly (oSl 5l o 53l
Ol ag sealic day i (Terrell, 2012) Jissis (Creswell, 2007, 2011))
L) aas aibii (1) 22 5 chabisall duanll (3 hl Jladl) Cagda gill Canll Ly
U all () 5 caaanail) B il e il Al 4515V () 5 sl 5 e il
an i ALls 4ok g, an (9) Jondls U o g me L b
OSay Axasll g dpe gill il Gl cdpdiil) dagliial dailld 48y Hlal) Aaliae 4l )
sy &5 Yl Lgaladin) oy byl aes ik gaal) daliie W) dgran
ot sl eoiiial i sl Aol bl aen Al Al Jie sl (s AY)
Gl ey edaadl g dapday QUL pea 385 da)lile )l 8 22ay (Ll il
o bl S 1Y) Lo elgy 3 gumiad Ay sl DU Al ULl (ge g 55 IS gen
bl Laaoal o Jlsie) oSy da daaas el e cpe i) aaY 4
LaSl) (s Sl GISE damall ansil) ()30 ) e A0V S5 AN
LS ciliae WISl 3l 5 ol sl 315 qliil) (5 pemic (385 2080 araaill doe 5ill

(Kroll & Neri, 2009, p.39) &

o) ) [QUAL + QUAN Jis] Zusls¥) 8 sldia Uil Sia ()

sl (8 Lagran alyg A5l g¥) Gt A QUL (e (e ill DS
i ¢Cd gl

(QUAL + quant )] = sl & 1 Y15 el i ()

[(QUAN + qual)] ST ol s¥15 (pal Sia

i

UAN == QUAL sl AlL=— QUAN
e QAL ST @)

[quant === QUAL] s [QUAN== qual]
(Onwuegbuzie & Johnson, Gswisss ommsish oudn Gl 18 Ay
el Gkl (e AlaS Laliddl Gl st (Say 4 2006, pp.51-52)
OSa o sy S gl Ayl sle Al gatia o) Aaslit sl el e 48 Hlay ot die 5ill 5
Tashakkori & Teddlie, 2003; L WS Glaeall &l jailliad yaas

:(Johnson & Onwuegbuzie, 2004)
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Ay (f) Al AN Jag );uu BlEiay) sl dawbud) dda) jial) dalidal) cilasaail) 4 =
Jalad adley ¥ (@) &S uﬁj‘whu&dmmdmw‘gd\‘gmﬁ\uhu\@a
Ll el i Y () ¢ Aa yall L) Julas ol AN o Ao ol ol dsasl) cililad)
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Fig (2) Conceptual Analysis of the Research Hypothesis
From: Y. EI-Emam (1987) Ph.D. King’s College, London
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TABLE (1) THE PROTOCOL CODING SCHEME (SUMMARY). YOUSEF EL-
EMAM (1987). KING’S COLLEGE, LONDON

category Process-Sequence Checklists

Codes

.1 Reread the problem

Prpration gR) Read the problem

S) Separate or
Summarize data

.2 Shows indications of a lack of understanding
.3 Request for a content

ata _
(RP) Reproductive
process

Representation &
Recall

(1G) Inference from given

1.1
1.2
1.3
2.1 Define terms, connections or relationships
2.2 Draw a figure/diagram

2.3 Makes a table/list

2.4 Uses notations (symbolic/mnemonic)

2.5 Recalls a mathematical concept

2.6 Indicates familiarity with type of the problem
2.7 Describes similarities between two situations
2.8 Uses the method of a similar/related problem
2.9 States operative proposition

2.10 Says doesn’t know how to solve the problem

(ST) Successive

Error
(SE) State Evaluation

Production (Strategies &
Manipulation)

(FS) Working Forward,
Search for information

Approximation Trial &

DS) Deduction by Synthesis
WB) Working Backwards

3

3

3

3

3

3
SDepth/Breadth Search) g
3

AL; Uses an Algorithm g
3

.1 Examine a simple/special case

.2 Indicates using a sub-goal

.3 Searches for a pattern/relationship
4 Indicates using a pattern in solution

.5 Conjectures a generalization/relationship
.6 Uses guess and test

.7 Inferences from generated data

.8 Evaluates position

.9 Examines opponent’s strategy

.10 Imitates opponent’s actions

A
A

CB) Uses Counting based 1 Uses s%mr_netry_
Process 2 Hypothesis-testing error
(RT) Random Trial & 3.13 Consequences not examined
Error 3.14 Performs incomplete/ill deduction
3.15 Executive error
o (AD) Analyze what 4.1 Reconsider original setting
2 o has been done 4.2 Evaluate a blocked position
8_'0% ~ 4.3 Retraces previous actions
$Qg 4.4 Recalls mor information
ey 4.5 Suggest different actions
c LB) Look Back 5.1 Reviews/explains solution
2 EX) Extends 5.2 Evaluates/assesses performance
8 Method or 5.3 Reflects on strategy )
= Solution 5.4 Checks mastering the solution )
o 5.6 Shows delayed recognition of relationship
Comments Modifiers and Other Codes

6.1 Expresses uncertainty about a
rocedure/solution o
2 Exaresses enjoyment, liking
for tas! . L
6.3 Ex&resses distaste, disliking
for tas )
6.4 Says s/he cannot explain
erformance
.5 Expresses concern about
sufficiency of solution

Underlined symbol: difficulty in employing a process
"; Bar over symbol: Abandons process
?7?) Getting stuck
Iy’ Confusion
/) Restart .

,) Inserts between successive processes
.) Work stopped with solution _
\\) Work stooped without solution
$) Bright idea
ﬁ) Structure error
*) Correction
) Not classified
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Fig. (4) The Development of Game-Playing Strategies: Hypothesis-Oriented
Model. Y. EI-Emam, (1987), King’s College, London

Stage 5. Distillation the essence of a general
method: approaching a General Principle.
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iable_ (Z&A Points-System for Scoring Pupils’ solutions of Problem Solving Test
(Scoring Rubric). From: Y. ElI-Emam (1987) Ph.D. King’s College, London

Understanding the problem
0 Completely misunderstand the problem: The pupil is unable to become acquainted
with explicit information provided in the task statement; e.g., .......
1 Incomlete Understanding: the pupil misiterpretes part of the problem; e.g., ....
2 Complete understanding of the problem: the absence of structure errors.
Producing a solution
1 No attempt or no progress has been made: a pupil has no clear strategy, or applies
irrelevant behaviours which cannot advance the solution
0 Some progress: (a) the pupil produces some information which could be used to
obtain the solution, but s/he does not perceive how to make use of it. (b) a pupil
indicates the use of correct strategy but is unable to carry it out; e.g., .....
1 Reasonable progress: the pupil Is very near to the complete soFution; executive
errors or state of confusion or distraction causes the incomplete solution.
2 Correct solution
Looking back
1 No attempt to look back
2 Make an attempt to look back
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