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APPENDIX 5

RESULTS SUMMARY FOR THE EXHAUSTIVE DESCRIPTION AND FUNDAMENTAL STRUCTURE ANALYSIS
This appendix contains the results summary of the exhaustive description and fundamental structure analysis for the five themes identified during the In-depth Categorisation phase described in Chapter 5.
Five Major Themes – Outline of Fundamental Structure
	
	Theme
	Description

	1
	Types of Students
	Profile of the Student

What is the student’s base skill set and attitude towards the subject?

Students are most usefully classified by their level of interest in physics and their skill level in mathematics.
The exhaustive description revealed four categories:

1) high level mathematical skills and high level of interest in physics,

2) high level mathematical skills and a low level of interest in physics,

3) pass level mathematical skills and a high level of interest in physics,

4) pass level mathematical skills and a low level of interest in physics.



	2
	Entity
	Initial Viewpoint

What picture/idea is the starting point for that individual?

When students think about quantum systems they have a preferred (default) starting view of what a quantum entity is.

Exhaustive description revealed 7 categories:

1) a wave or particle depending on the situation

2) something “fuzzy”

3) a wavicle (ie. some other third entity, neither wave nor particle)

4) a wave packet

5) a probability wave

6) a wave function

7) a completely abstract theoretical construct




Table A5-1 : Outline of the results of the exhaustive description and the fundamental analysis process for each theme - 1 and 2 (Table 1 of 3)

Five Major Themes – Outline of Fundamental Structure
	
	Theme
	Description

	3
	Potential Diagrams
	Specific Understanding of an Operational Tool

What is the students understanding of these diagrams?

When students think about potential wells/barriers, there is a huge range of understandings of and attitudes about them.

The exhaustive description revealed five aspects of this question (each of which were further categorised):

1) drawing diagrams

2) associated terminology

3) application of the diagrams

4) classical understanding of the diagram

5) interpretation of an unfamiliar diagram



	4
	Contextualisation
	Teaching/Learning Process

How do students make sense of the subject?

There is an identifiable set of tools students use to make sense of the subject which they tend to embrace strongly.
The exhaustive description identified three aspects to this question – Analogies, Context and Application which were further categorised:

1)  Analogies

a)  Listing of analogies
b)  Attitudes to analogies

2)  Context

a)  Listing of key ideas/concepts
b)  Listing of key experiments

3)  Application of the tools to a specific example




Table A5-2 : Outline of the results of the exhaustive description and the fundamental analysis process for each theme - 3 and 4 (Table 2 of 3)

Five Major Themes – Outline of Fundamental Structure
	
	Theme
	Description

	5
	Difficulties
	Teaching/Learning Process

What are the difficulties students face when studying quantum mechanics?

There is a discrete, identifiable set of items which caused students difficulty in studying the subject. 

The fundamental analysis identified five aspects under which these items could be grouped:

1)  Analogy related
a)  Poor analogies hinder and confuse students
b)  The particle concept blocks learning
c)  Tutors have difficulty finding good analogies
2)  Context related
a)  Doesn't see where this fits in
b)  Lectures/texts are often insufficient to complete assignments
c)  The contextualising of information (Tutor)
d)  The tying together mathematics and concepts (Tutor)
3)  Mathematically related
a)  Weak maths skills hinder some students
b)  Some students cannot visualise the mathematics
4)  Delivery related
a)  The concepts are often not linked together
b)  The material is often taught with mathematics only and no concepts
5)  Content related
a)  Students have particular difficulty with the Heisenberg Uncertainty Principle



Table A5-3 : Outline of the results of the exhaustive description and the fundamental analysis process for theme - 5 (Table 3 of 3)
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