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Abstract

How do First and Fourth Year Palestinian University Students in
Science Faculties Describe Their Understanding of Some Abstractive

Concepts and Principles in Quantum Mechanics?

The purpose of this study was to explore first and fourth year science faculty
students in Palestinian universities understanding of the basic abstractive
concepts and principles in guantum mechanics, and the potential alternative
concepts they hold about the topic. The research also seeks to trace and
describe the development of these concepts over the students’ university
education from first year level up till their fourth year in study in the four main
themes of the topic: uncertainty principle, indeterminacy, wave—particle

duality, and atomic model.

The research was configured around the following research question: How do
first and fourth year university students in science faculties describe their
understanding of some abstractive concepts and principles in quantum
mechanics? To achieve the research goals, a diagnostic quantitative exam was
designed to capture with the alternative concepts students might carry in the

topic. It was used to collect data from a representative sample in three



Palestinian universities: Birzeit, Al Najah and Al-Quds. Semi-structured
interviews were also developed and conducted on a small sample from the
body of the students who answered the exam, in order to get a clearer
description and analysis of students' various range of understanding, and the
potential reasons behind these alternative concepts in the body of the students.
The research instruments validity and reliability was confirmed by a group of
specialized arbitrators. They were also tested on a pilot before the final
application of them on the body of the whole sample. Internal consistency of
the sample answers was measured. It gave a 0.6 Cronbach Alpha coefficient

value.

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; the highest
rate was in uncertainty principle while the lowest was in indeterminacy. The
results indicated that first and fourth year students rate of alternative concept

were almost similar around wave particle duality and atomic model.

The results of qualitative analysis of the interviews demonstrated that most

first year students hold classic ideas in describing their understanding of the



abstractive concepts and principles, while most of fourth year students mixed

up between quantum and classical ideas.

The result of this study were in line with the results of other regional and
international studies that had been reviewed for the sake of the study, which
confirmed that students at all academic levels suffer from lack of a mature
understanding of the topics of quantum mechanics and carry some alternative
concepts. Based on these results, the study ended up with some

recommendations for practice and for future studies.
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Lghall sl Dghal) Al Aogiall Al Dgiall Ll Adlall aae Al sae Adhll e Al e )
Codl) Al Al A ol Al Al Al dela] ) lglal A elad Gl Jealad ) 5l
Selpal e lplal e lplal e lelsl e e dadl e dadl (e ) e
(&) dad () dd (S () e ) ) (<) (7

%62 %32 %0 %34 29 1 0 16 12

%2 %2 %72 %19 1 1 34 9 13

%32 %9 %32 %55 1 4 15 26 14

%32 %19 %9 %68 1 9 32 15

%43 %11 %13 %32 20 5 15 16

%15 %28 %49 %6 7 13 23 3 17
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(10) Galall

G zisalll ) saas daldl) LaaY) chid o A damalad) ) Al clils) Ciag

Lol Loedll Dgiall Loaal) Ll pdll Dgial)l Lol Adhal) o Adhall s Adhll ae Akl ae )
ool ddlall ol bl cpdl) dddall ) Akl ) ) ) ) 824l
N RTINS T RS Y X S T ST N SR R
(&) dod () dadl () b ()l (&) el () el () b ()

%18 %39 %29 %10 69 153 114 39 18

%2 %18 %46 %31 8 70 180 122 19

%15 %12 %45 %25 58 48 176 100 20

%14 %36 %13 %35 53 142 50 136 21
(11) Gala

G g igalll saar Aaldll LAY b Lo dal daalad) Ad) Lk cills) Cinag

Lol pedll Ll pedll gl pdl) gl peal) Akl e Adhal) sae Ahll e Akl ae )
codl) Ul Al Al A A A A dela] ) Jelad Gl delal ) el cudll Jlgadl
o lplal e lglal e el e lglal ) e ) e ) e ) e

(& dad (G da (P dnd () I (<) (<) (<) ()
%11 %62 %11 %11 5 29 5 5 18
%0 %6 %62 %30 0 29 14 19
%15 %0 %64 %19 7 0 30 9 20
%4 %57 %6 %32 2 27 3 15 21




