IUGJEPS

Vol 29, No 4, 2021, pp 733 - 746 oSN 2410-3152 el R Sl SO Sralal) S

(2020-12-06) <l J o F b «(2020-07-23) S ) fa

Jrclowul Galy pauu :dglll Ealdl quul
—= N : @uilill Gl @l
@R R0 Grige 2 O KOS 2 53 pmed| pudlded| yglad
Al ) Lgd deolad| Abdd) aliedig
-Cujpas dnala-dpyill G41S-ailoillg zanliall 8yila| lulg doalall quwl . -
sebuts Gtlauld b Aymalad! oglul y3 JUS p glal SLs
:Juupall Cialill @uigyiSIl agpll
E-mail address: isahar84@gmail.com
https://doi.org/10.33976/IUGJEPS.29.4/2021/31
:gailall

dgithwlall leslyll @d aglell GlS @b deqlyllg @lglll dgeslall diwll &l amd hilail cang @l dwljall oim Ciéam
pmyal Injghli 530 cang ellisg dmlga Imiglaay @ill dlayll pamlaallg (@Sl LS4ilSia @6 8330l Galrallg pumlaall Gasyl
Z3gaillg dgalgajlll dunlillg dreiallll dpnlillg Guiyllll fage :om dpuydy Glllae doyl @b dgeslall amilys Cilgiu JUA
padiul deglll aymloall Jga dlagll aymlosll guagadini jLEAl agant JUA o Slanlll oim Ggéail dwlpall Gew @)l
alylaa pghi @i LaS .Oghuuls @6 dpuyd) cilealy gyl @b daylyllg @lglll diwll dulla g dlias Clige ga ALl gan @
Cymial .dgeslall amiwlyy JUA Imjghi aag daprell aumlasall oiml dilhll amé hlail cing @id Gaeill bamy dalhis ayil
LoS .dwl)all Inilaidl @il 8ay3all Galiallg agmloall Eaganll Allall Cillhwgia cuui @ixi Clilgll @aSIl Jylaill gili
@6 Inllef LS cdaglll dwlpall jglas @6 dliall Inlany @ill dLiall aymloall dygiall cuuill Cillhingis Cigla’ FilEill Ciymial
Ol cymals gl dimll &yl ga Cillyliall @aySI Jylaill Zilii Lol dgaiallll dpalall jgaa @b Inlislg syl Taie jgae
hlA Leiyy culall Inilaidl @ill doylll 8apaall Galiallg aumloall amamsé pns’ @é dySpulls ISl gglany dulhall lies
aglS il dpalill go oballl go p4is @ ojghiig amams dyalaw CuuSc d4SuullSq dreS S8l gy doglyll diwll Gl aliza

-hdd dpalyllg

Ayl Lol il Gyl 5ayaal penlaall yoia (@S LKL ChpSpullSl LSS ol BgalLo CilalS

Development of Students’ Abstractive and Alternative Concepts in Quantum Mechanics Through University
Education in Faculties of Science in Palestine

Abstract:

The purpose of this study was to explore first and fourth year science faculty students in Palestinian universities
understanding of the basic abstractive concepts in quantum mechanics. The research also seeks to trace the development
of these concepts over the students’ university education in the four main themes of the topic: uncertainty principle,
indeterminacy, wave—particle duality, and atomic model. To achieve the research goals, a diagnostic exam was designed
to capture with the alternative concepts students carry in the topic. It was used to collect data from a representative
sample in three Palestinian universities. Semi-structured interviews were also conducted on a small sample from the
body of the students, in order to get a clearer description of students' understanding. The study findings revealed a low
average rates for correct answers in the first and fourth year students indicating a fairly low understanding of the topic.
Moreover, there was a wide range of desperation in the average rates of alternative concepts held by the students in the
topic main themes.

Keywords: Classical mechanics, Quantum mechanics, Abstractive concepts development, Constructivism. Alternative
concepts.
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