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Abstract

In order to improve the education system so that students are not only reaching the

minimum standards of literacy and numeracy but are also given the opportunity to

excel, accurate measures of school performance are vital. These measures need to

focus on student progress so that schools and teachers can focus on improving all

students - particularly those most in need.

A current trend in primary and secondary education in Australia is national testing,

with the introduction of the National Assessment Program - Literacy and Numeracy

(NAPLAN). This, along with similar tests like the Basic Skills Tests, measures

student performance and progress over sequential years. The issue now is how to

interpret these results for individuals, schools and educational authorities.

The education system can be modelled with a hierarchical model due to the nesting

of variables at the education system, school, classroom and student levels. Inter-

twined with the hierarchical nature of the model is also the longitudinal aspect of

the data as students sit biennial NAPLAN assessments. We mainly investigate hier-

archical modelling techniques, such as linear multilevel mixed e�ects and a Bayesian

approach, to �t a statistical model which incorporates student and school predictor

variables. In addition to hierarchical modelling methods, we also consider longitu-

dinal techniques.

The objective of this thesis is to investigate and determine what conclusions about

student progress and school performance can be reliably drawn from regular stan-

dardised system-wide assessment, such as NAPLAN. Various models are investigated

and the end result is a model which comprehensively and accurately models the re-

sults of students, from which we can predict students' scores and assess the e�ect of

schools in that way.

xvii





Declaration

I, Jessica Tan, certify that this work contains no material which has been accepted

for the award of any other degree or diploma in any university or other tertiary insti-

tution and to the best of my knowledge and belief, contains no material previously

published or written by another person, except where due reference has been made

in the text. In addition, I certify that no part of this work will, in the future, be

used in a submission for any other degree or diploma in any university or other ter-

tiary institution without the prior approval of the University of Adelaide and where

applicable, any partner institution responsible for the joint-award of this degree.

I give consent to this copy of my thesis, when deposited in the University Library,

being made available for loan and photocopying, subject to the provisions of the

Copyright Act 1968.

I also give permission for the digital version of my thesis to be made available

on the web, via the University's digital research repository, the Library catalogue

and also through web search engines, unless permission has been granted by the

University to restrict access for a period of time.

Signature: ....................... Date: .......................

xix





Acknowledgements

Firstly, I would like to thank my supervisors, Professor Nigel Bean and Dr Jono Tuke,

for their invaluable supervision and support during these two years of my Masters -

at the end of this journey, you are more like friends than supervisors. Both of you

have given generously of your time and mathematical expertise and your thoughts

are insightful and explanations clear, re�ecting the depth and breadth of your knowl-

edge. I accredit you and thank you for teaching me research skills and adding tools

to my virtual toolbox. I consider it a privilege that you both agreed to supervise me.

To my family, you get a big thank you. Thank you, Mum and Dad, for allow-

ing me to spend two years completing this Masters and for your continual support

and encouragement throughout my entire education. Thank you to my brother Dar-

ren for helping me take a break from work on occasion, and to my sisters, Sarah

and Hannah.

Thanks is also due to Dr Murray Thompson, a great friend and mentor from my

school days, who provided a wealth of information about the education theory as-

pect of my project. I would also like to acknowledge Professor John Keeves for his

help and Dr Darmawan for providing the data set.

My �home away from home� has been the School of Mathematical Sciences at the

University of Adelaide and I would like to express my appreciation for the wonderful

sense of community among the o�ce sta�, lecturers and students. A great part of

my enjoyment of university has been because of all my friends and fellow postgrads

- there are too many to name individually - but I would like to particularly thank

Pricey, Michael, Hayden, Sophie, Kale, Ben, Mingmei, Kate M, Kate R, Kyle, Lydia

xxi



A and Max for all the fun and laughs we have had.

�Mathematics is the queen of the sciences.�

(Carl Friedrich Gauss)

�The essence of mathematics is not to make simple things complicated,

but to make complicated things simple.�

(Stan Gudder)

�What lies behind us, and what lies before us are tiny matters,

compared to what lies within us.�

(Ralph Emerson)


	TITLE: Mathematical Modelling and Statistical Analysis of School-Based Student Performance Data
	Contents
	List of Tables
	List of Figures
	Abstract
	Declaration
	Acknowledgements




