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Abstract

Alternative concepts about gravity held by physics students

at Palestinian universities

This study aimed to identify the alternative concepts about gravity held by physics
students at Palestinian universities. The importance of the study lies in investigating
the conception of university students since most of previous studies have
investigated these conceptions at school level. The study tried to answer three main
guestions. What are the alternative conceptions about gravity held by the second-
year students in the physics department in each university Birzeit, An-najah,
Jerusalem and Palestine Technical? What are the alternative conceptions about
gravity held by the fourth-year students in the physics department in each of these
universities? Is there any development in the concepts held by fourth year students
compared to students in the second year? The theoretical framework was based on
constructivism and the nature of alternative concepts and how they arise. To achieve
the objective of this study, a quantitative descriptive analytical method was selected.
The second year and fourth year students of physics department enrolled for the
second semester of the academic year 2015-2016 formed the sample of the study,
which contained 147 students (93 second year students and 54 fourth year students).
The study used a written test which consisted of thirty-three items.

The study revealed the existence of eleven alternative concept about gravity held by
university students. Additionally the study did not find statistically significant
differences between the percentages of concepts of the second year students and
students of the fourth year.

The study offered a number of recommendations addressed to the faculty at
universities in the attempt to introduce teaching methods that will modify students'
concepts, as well as recommendations for prospective researchers to investigate
methods of modifying concepts of pre-service physics teachers.



I Jadl

PP IAFE NIRRT



@i Lylalg Al A<ia 1 gY) Juaail

tdaadall 1:1
gkl e ol dahe (ol 125 Cun cdnpanll Alsyall DAL Ansnal) 53 21 sl cabisg
gn e llall agd Jslag Jlalld ¢ con) Y15 520 Ll e Anadl) Z3l] Jal) &)y adingd 3Kl
s ilaie st N Jgeagll Al glae slily alslay Clanl e ddsa (e sn Lo asis DA e
Aalal) il aa LT 53 gm0 Cpaasds Jalall (3 8 4D A 50 S ALY e Gty 4l guad
B M e Lulline ans can Guad) ilsin oS ol (631 pel ol JBall s e il
gy il ) day eLdYL aaily 3 (gl BB el ddle Glal ASDEIL Geaily 45y (B ypaad
G oLty Gulalinal) lexday ) o) Adjan gad a0y sk " urdaline 138" 435815 4ilasles
e Ale Ll Aa i€ oyl die (5sS0 AV aialaalls Al sl aclal DA (e ulalinall Lgaday Y
CalaaY) s S gl s S Sl lealadinlyy Aaa€ll clyall B Ges Jasdl) ALl
Gl 03 )l a5 . (Procedural Knowledge) a.)ja) 48 2a d jaall 038 rua cculad ill any
Om o=l 138 Jug Alpiall dadall Clpdill ae (ia dS o AS IS0 plaid) g) Qeags A
goailly Jadl) adetl) aat "Alny aalid Ssm o Aapnall Lualell JISEY ) alaidll leleny 1 \SGY)
oAbl aaladll o2 oDlial sy Yy (Hashweh, 1986) awalia jishis alaiall vie el
aalie Auhy Allall Aabal) W3¢ Ll e LIS Glaalally Gulad) Bl ) salaxis Ji (JULY)

Ailall g onge o Guidanlill cilaalal) 8 oLl ks



A5 Lgdlaaly ¢lginaaly cdslall Aia s il ad) caasin) 3 (bl HUaY) Juadll 13a ety
clallaadl Cayats clgilaanas Wasas ) 2Lyl dlall cilaaljidls clgie Zilay) Jylas a1l

gl WyyUalg duylal) Auals 1:2

O3S clgmale Ajaas ajaadt ) oas Algaind i ) alslally CaaYL e 2 b alaiall Gin
EaaYly Salglall juing atpea gl ) lUall e ¢alglally Glaa¥) oda Jsa 4n Aald (IS
(Piaget, 1932) 4l ldje Al .4 als (Schemata)iuad cilhlise by Pla o dsa (0
Los llall adaadly L o HISEY) o aaiess il llal) Ay 3 Aadaiall HISEY) (e desane Ll
Y (e aSus Ll Al 3l (Hashweh, 1986) ssiall Cije LS .dy Ly 4S)uy opidy

aaliadl Gandl ssen Lol gV aaliddl s cplala dspad) Ol Jlall dadas (ALl
s 8 i) Ay oa A0Y) aalially Y] o3a ol el dualed) culoylail) el ) ealal)
COSEA Jag lss e allad) 3 2gnsal) cLadlly ilaad) Jdas e al sy casdl 4lia b et
P2 (e Lt Ty B (AT (pe Buaa DI 3l abaiall 8 Zalal) 3ylaal) e Tolsicls agalss il

F

-(Cepni, 2007) 4xlxs



(Aae Laial |y 48 pall) 4liad) 308100 1:2:1

Ayeall 4y ald ine sl e abeid) (K0 e bud) 4o die iaay aledll of Lahae Sad) s,
Ofiall e S aae b dey il 285 Al 5ylaill lay il L ¢ b (S0 A8 prall 453l il
bl Abprad) e Bpadanll Balaall o Ol 8 A (a JBal Aal Byl gl B Gl
il e Fily Adyeall o3a skl o5 (ag cAlgias aslalaia) i) Gae Y as aleiall die 535354l
L sSutisnd g Sie aaly e L) Aililly (aly Lo Sie aaly L jeall Alll tlen olalasl Al
iy Gyrae i il o) (6 WS ¢ aill opasy aall anizmig DAl Bl gaill G 4l Jay S8
(e 858 (I3 UK aiyeal Bl el Adee (Bprinds una S dalail LSy o)\ lan DA (e
Sl dalee Gauag Al Ll e Sl ) DA pr )l
Ll Gy Al sl @bl G 28D Jiall DA e alatiall 2ao :(Assimilation) Jiall ~ 1
o D) Jaas clagin e Alu it e 2l G oly (53) i d) aladd) as
i 5353 gall B0 ) ity pa pedly L L ety ) By lal) S5l
ol 4l e il kil aes ) Ly aleial) ass :(AccOmmodation )i sall =2
caaal) 558 o3gd aDl) juuil) s (e Alslaadl Fadl) 4% el o e saal) A jed) as
G Aals (e Aallally aledl (o laa¥) Jelill DA (e 8 A peall L) of (58 Suignd Lol
) e QA Adainall Rl e Al Joall) Ay 8 A3l G LS (AT Lali (ga pgati] ALl

e linY) Gl 8 by 5 13 ST Y158 05 Adailly a1 vie ipeall skl 5 Galal) 5,50



(ool Aan)l e 3K 5 Al 5lailla .(De Angelo, Touchman &ClarK, 2009) alxidll ),
tofiliaiio iy & (Bodner,2001; Galsersfeld, 1996) aldjuday yag ofiald) lgie sl
O LS ¢ 313 IS Aty 438 jna i Jads alaie 2)illd 2l (K80 Wlaly Yy didyee i Al 2V
Aiadl) ity il Leallan s gAY e lalaly Al 28jedl) pdat sale] e dany 24l
Adall ) deasill Guls L Glamy Al 20 ae CASAN) (e 43S 58 253 Ajre e Ciagdl Ll
e S B Ajaal ABLd) )\SH Caalagi ) 4nds Buna il ) i) adasd dalkal
eV sk 43 yen Sy 2alE ana Adjee 5V el G & 3L 28 3y TG
Al G e 4Shie La e
Gila oAVl Vs Alamal) 2l pe celan¥) delil) PA (e asyee 3dl) i il
A ddadils 4.ls
Gaa sl agibin (pe Fani€all agihpd PR e 0S5 V) die Bauaall A jaal) o Al 3ylail) K5 13
I b il G dslll 5yl ex WS . ( Prawat & Folden, 1994) les 1550 Al qojlaally
AleaS il dulee by s Janall Allall Jon laffines Friad g 3laiy deals ISl duacall 2l
o 5l Al dbs DA G sy Ghld) dlaiall Apea ala sale) ) g Sainns A
Al o A8l a5 AV e oo laal) Jelill L) 28LaY L il Loty Al Aumdlsll sall (3l
aailly 13 (€8 A paally elail) Gingg o elan¥) delall o ould IS8 st Jaall 53 Jladl

Driver, ) «leuiSl Al saaal) Adjadlly Aald) aidyae o ol (e alaidl (K Leie Jadll 5



oo e Gy of oSa Y alaall o) calyy @i LS ((1989; Murphy & Alexander, 2006

.(Rolloff, 2010) i) 4 (s G AWy e laia¥) Bl
Byee oly o relie @b oy Wbl Q) Aijee o CRSH 8 bl IS8 aladl a0 Sl
o L adien Loaded A Gl aledll e LAY pe aleliy Adbad) Aadil) saclue s
A jral) QL) o sae iy adl) 4ny 8 aoall o sedall oliy o alaiall (Sad ABLY1 #5la 8 oyl

.(Garmston & Wellman, 2009; Rolloff, 2010) syl
gl AadaSy Al dsalal) asaliall dasd 1:2:2

sk DA (e 4yae i alaiall o) ok s Alad) salial) Gasda Jon it ) Ol sl
Dbl DA e b goase dsa o)l 03 bl s eclplaill 238 Gand] Cilaiaf auags il
Ajra (gl it aADIA (e gl e Ul (parn Raliia ) Adpaa clliey lia aleialld thalaia A yes
i) o Jeay aleidl o (g8 S Godll WL Adjeal) aiy Ao daaedll DA e 4gals o
Lol e lan Aad)o3a o V) Buas Bbyee L lgie sS Jlsdie Joli Lgty ke 40d jualic
.(Ozdemir & Clark, 2007) s Ziyra (5l Consliil day Lo Zial) 038 Jiad Caacmd clajualic o
anlid) e Yoy Alad) aaleall O3S JAY) e Glaod B0 @lin (O agd 2 3 0spaTs ) aas 85
ey A gy 1Ll colalal) U (g sl 2pmal) il 8 Lypeas bl any Yl s el
£S5 () Al 25 adimall 8 Aertioaal) da gl ARW) G celalad) (S Lape (90 EaaY) ey

.( Lee, Nurulazam, Zain, & Sulaiman,1992)a.alll ¢)¥1 (e dalisa o))



Lo pedl ailslang algn (ga allall ol ailglae ol andiy dibjen im Bl O ¢ Lab ola LS,
b2 cands chagaaall IV Luaded) il ae Glsm Y 8 IS Jass Laad b b oo
Al Alad) OIS o Japl) DA e Lesalie DUl Bl Lt 058 8 ) il salialls ISEY)
s s i) g il) @i (1998 ¢(gallall) Ll impiy Al Baaal) i yall aialles ol (Aikala
Bl aguid aay @lldg (Al a6l e DA A2l Faiad Ay Caal) ) Sl lall L Al gha 5532
O L35S Ul Lebany HISH dllia o Uy colimy dnbia Gl Ul Jaad caslell ales 8 250l
o2 ji5s . Wjudd Jolag laaald Al depdall jalglally daadlgl) dalaal) aibs 8 adsa 50 Lo Jsa (S
o AdSY) I IS i 8 gl e 8 AR i pedd Ul oLy Ayl 8 Aad) lSEY)
GV adle el calall yudil) o35 YIS o2 o ans (AT plal g cmamiall aladl el
ol g Bl <534 . (Bybee & Sund, 1982; Kabapinar, 2005) ¢ilai¥ls cylaill 4l ciliass
e onulall Al Gaasl) agillaadle o Aoyl sda S5 bl Aadle dplas i bl of

(Vosniadou, 2014) caall 22 & dualall A jeall aguinyat g caelon
aladl cmisconceptions Aialall auleall :lalasiul WS (IS5 anliall s3gd cilianal) cannes
o el Lay Y.alternative frameworks aladl LY, calternative conceptions aluyll
Lemaaal Ciag alaiial) vie AhlA Aaale Ad)ma dag adan ged CAhAD aaliall " juad aladniu) Gfalil)
o USS Gala ) alial) (e Ao gena o g Adbyra bl ) el sed Abad) HLY) e W

clhias Ll (1998 csallall) Lehas Camayy alaiall dic Zad) HhY) o O35 cAapmaall anlidll



e Ailaia (168 amlie el lehagy camliall o3¢l Anuliall doaall gl sptiall (g8 ALl aalial
.(Hashweh, 1986) (e Gl

oaibads et Lo i Sl 5eY) (10 Ao gana Lol dnalal) aaliall Chia sy sodal) o cligd 3880 24
o o aladl sl dabiaall Loaledl) Calpall aletl) J Ol 3 Lealed daeal (aS35 cAisea
Gaalall aaladll of ) Ll clearanis asehall a0 ) paibadl) djre DA e il alskll
-(Schunk, 2000) 33yae 55 25 s guna 55 8

GiVIY &) cutoultis @in Wlaw LS i adat 18 ) LoShiar 3 Adjall 520l o pnliall
dags -adde 2Ly Copailly aelon (ya allal agdl Lianye ) IS5 g8 "0 )\8 " (Tiberghein, 2005
JSS L Al e LiST Adpaall (4o Ay jan Ladad sl Aisna Rdjas Joa paalaad) of (Watts,1982) yulalg
alaall of ) lals (Vosniadou, 1990) acill 13 saliisgh caSh sy Ly (ald 3haie DA (1
"Presuppositions: 45l cilaall ' anl lgle caallal Taian STy 5T Adjae aSlp (e i gfia]
'Phenomenological Primitive : 1 alda s " oiopal J8 e lad-lale sl
.(Disessa,1988)

(yras o Hhill Gar aaliadl sy S alaial) s Jgall (S Aball aslea) Axnl e Enoall e
Wopansit s Lgagds LSy 4lslaes yalshall astaadle Ay lally 3 Aalall o)\Sa1 (h0 2350 (55 288
Al aslaal) oda esi 8 Ll o oDley) diligs ohaY15 A8UED Aanly Aeritiusdll A2l Canli LS
Gyby el QLS Gpabeall dady (53 adedl) 7 il ) 28yl (19980 gallall) aleid) xie

Blumenfeld, Marx, Patrick, ) alsidl sic dlad) aalaal) s ol aaf 7 lgialls (Gpadal) syl



Lop ¥ odadle dbad) aslad) (e of ) &8l sylall s, L (Krajeik, & Soloway, 1997
D8 e Abad) aaaliall el ARyl Calian Cua calaiall vie WAl ARyl (8 Calian Lo diee il
Wandersee, Mintez, & Novack, ) 4. alsially damall Loe i s duaddl) Jalsedl oy AY
A Aalall & Gy Abad) aledll GLaS) Ayl 8 oY) o DAY e a2l (1994
DISE @llia ol copelal o slally claals )l aubes o 3 gl @3 ) labpall (g faae oY) (Al
(Bar, Zinn, & Rubin, 1997; ) caall 4 agdsas Ui L asgie Jon Akl iS50 2ol

Galili, 2001

<Ly (Qualitative)iuwsS claslaas (Quantitative)is clages ) 4ibadll iloglaal) avin
Y 4l (Mazur, 1996) ,sike s «Jid IS A8l clylaily dasanal) 3805l aalaall Callal)
Aasnall Bypeall (155 L sehor Tualall Bl Cilasbaally 2l il slaal o abaial) et o 0
Ciloslaall agh (g0 Janys e IS Auall) o slaall Gladind (e alaiall (a0 28 caind b AllSaal)
i ey clemmn Lo Ajea iy Anee ALy 3yalal ) agd o LeS L uSall Jomny 35 ¢3S
Aee A8l Axy ) dalay (lWallé ((Greca & Moreira, 1997) Luiass 4 lde 5 CaSy clgie
N aleall Jain (e Al ey (K (e a2 g . (Besson, 2010) asbydl) alhll WA (e aeh
U5 paliall gagh Gy I CHLERY) 8 aelians o V) Jileall da 8 o S8 Lealadialy
s Lo ) 350500 aalaally Salslall Jsa BT gl 3K . (Mazur, 1996) L
a3 Ay graa 3L () (25 Abad) el 038 2S)i g maniall aggdall 4Sh) Ao Si5g A sean

.(Pfundt & Duit, 1991) ; Al szl 138



G Al At ae agalind ¢ canliall il agls Akl diadl) dd) of Cluh 3o Cueal WS
Coaall (o s agiladl 8 3aid)s 43l s lie Lleay oo ¢4iball agylats daa sl agilaalie (pe L sausS)
(Borun, Massey, & Lutter, 1993; il alsill Cullad aladinly Jaling Lehaas ol lajuss

Campanario, 2002; Murphy & Alexander, 2006; Wandersee, Mintzes, Novak, 1994)

et ) Lyt Lygraas alaiall die Abadl aalad) o328 cili o (Hashweh, 1986) 5siall aid,

toh dalse

& aagll Allas PlA ey sball & 4558 e alaial) 35K aalie o bl aalidl -]
Als DAl Axpdal dually oAl Ll LS ¢ S IS =5 099 gl i Adhia) analie
.Common-sense epistemology @)JMQ\ 4akaia

30 DL ()65 Oane Blaw (B Amania (168 ) K L] Gllae IS8 BlA Cl aalia L3l -2
AT Gl

e Aune Buniay il 3l agebe oo AST alaiall ladiud =3
Ao iliall il
Ak A cldi-a
okt Agay 5 Y A A iy opai dga ac s Al e Gaadl-

tdadn g aball Al Jale —4
ool ead) g Al eleay ) Abad) aalaalls aladl sl axe -

Al aalad) a3 e CadSIL ae b il alasiud axe -



10

) S Ll i ae—cy
F g dpeLaal) Al dale =5
Al el 8 sald) lagiaddl

A yeall Jlal b Aeddiusd) dalll—c

& 2sm alaiall die Lgaliy ) asladl Gec o I (Campanario, 2002) sl i L]
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2aally wsil) Caasehall (10 S5 m9a3e asghe sk () Al e daall

Duit ) cousagig cugy ofialll 28aY 4y &5 .(Duit, GropengieRer, & Kattmann, 2005)

bl aserall ) pen) zsaie asede dalkll ve sSu 3 asly 1T (& Treagust, 2003



11
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12

dupal) A€Ea 1:3
pelaine s a)ISE Allall @ S8 (i) Al aaladl o Tl LSS 5 ) dagal) cliial) (gaa)
& daer lUalls L (Worth,2000) agilaties ey (e lia oY 5l (el gl JB& sl o 3l
Gunstone & ) _usall Pla elly e AV sy lgaa ae @l e aiylls an)lSil oIl
& Al bkl 8 sl Ji b A aeulh aadhl) aseady ) SIS L (White, 1981
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asehall O s Al o34 lys cand) Jaly L cShals bl Ay ae Llall uhall i) Vg s ¢ gl
s DA e LS ) aanlie dludy Ualls Jo¥) Jeadlls ola LSy cillhall vie Jualia i)
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