Changing the Landscape of Who
Wins at School

Modelling Gains in the Learning of Literacy
& Numeracy in SA Primary Schools
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Changing the landscape: Who Wins at School

nearly 180 years since settlement of South Australia

George Fyfe Angas: is reported to have said

“l consider it a duty even before a tent is set
up in the new province to provide for

education”

And he put down a sum of money on the table
to commence a fund for that purpose and
invited his fellow directors to do the same ...

There was a commitment to

*Education
'RellgIOl_JS freedom_ | George Fyfe Angas 1836
*Protection of aboriginal people South Australia Company

“Australia in her varied forms expand

And opens to the sky her hundred
: lands”
A
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How far have we come?




Overview

Background: * Lack of engagement in Maths & Science nationally

* Rural & remote schools struggle to keep up (Lyons et al 2006)
* Concern over situation in country South Australia

Context: * -SA project
* Expanding on the national survey — banks of data

Focus: * Literacy & Numeracy learning
* Primary education - the foundation for future success
Plowden National Survey in UK in 1967 (G.F,Peaker)
Equality of Educational Opportunity report in US (J. S. Coleman)
* Systemic as well as analytic approach - new computing soft ware
Maximum likelthood & least squares procedures

Questions:  *Who are the successful learners of literacy & numeracy?
* What factors influence literacy & numeracy achievement?
* Does living in a rural & remote community matter?

* Do interventions make a difference?




Overview

Data  * Basic Skills results (LANs) from 2000 = 2006
* School information in collaboration with DECS

\Who: * Students (N= 163,655) ; Rural & regional students (N =10281)

Grade 3 in 2000 - 2002;
Grade 5 in 2002 — 2005;
Grade 7 in 2004 - 2006

* Schools metropolitan (N=166); Schools rural & remote (N=95)

Issues: * Multiple variables interacting = direct & indirect effects
* Multiple levels = students nested in schools, schools in regions
* Change over time -> measuring learning in absolute/relative terms
* Reciprocal relationships = literacy & numeracy

Design: * Three stages

Single level multivariate path model - Book One
Multilevel path model - Book Two
Multilevel model embedded into multivariate path model - Book Three




Overview

Present. * Range of Models of student learning in Literacy & Numeracy

Consider: * Factors operating  -Between Schools (Macro level)
- Between Students (Meso level)
- Within students (Micro level)

Posit: *School factors - Large town, small town, remote, very remote
- Distance from GPO
- Proportion of non-aboriginal students

* Student factors - Sex, school card holder, aboriginality, disability
- Language other than English (LOTE)

* Intra student factors - Grade

Introduce * trajectory scores -Initial standard at year 3 (intercept)
- Gain in performance ( slope)

-—> Implications for future research
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Overview
ldentify Factors

Influencing Educational Outcomes

N

Rural & Remote Metropolitan
Book 1 Book 2
PLS Path HLM
Models of Learning at
Student and School level
A 3 Mm
Literacy . - Numeracy

Testing of models with achievement data




Changing the landscape: Who Wins at School
Issue and Systemic Approach

Path Analysis
- Book One
Causal modelling

« Multiple variables acting directly &
indirectly - multi-variate analysis

* Multiple variables operating at Hierarchical linear Modelling
different levels interacting over time -~ Book Two

> multi-level analysis Intercept — starting score
Slope — gain score

MPIlus version 7
- Book Three
Literacy and numeracy

« Examining reciprocal relationships

MPIlus version 7

* Modelling change over time with > Book Three

multiple variables operating at Interventions
.mUItIp.Ie Ievelfc' na single .anaIySIS separate out the intercept
including testing interventions (starting level) from the slope

rate of gain) for a given level




What is meant by Rural and Remote?
MCEETYA Schools Geographic Location Classification

Category | o Sub-category Criteria Examples
1, | State Capital City Sydney, Melbourne,
. ’ Reglons (except DarWIn) o BriSbane, Adelaide, Pel’th,
Metropolitan All cities Canberra Queanbeyan,
op. > 100,000 Cairns, Gold Coast-Tweed,
Area 12 | Major Urban Districts oep Geelong, Hobart,
o ,14 | Provincial City Ballarat, Bathurst-Orange,
Provincial (Darwin) Pop. between Burnie-Devonport,
City - 25.000 — 99.999 | Bundaberg, Darwin,
2.1.2 | Provincial City Launceston, Portland,
. 221 | Inner Provincial Areas | POP: Armidale. Busselton
Provincial < 25,000 & CD . :
ARIA PI Mt.Gambier, Gympie,
Area 222 | Outer Provincial Areas oS Dimboola, Huonville
score <5.92
Port Hedland, Cowell
3.1 : ,
Remate Area Remote Areas CD ARIA Plus | Lightning Ridge,
M k I
32 | Very Remote Areas score > 5.92 ataranka, Cloncurry,

Cape Barren Island

ARIA — accessibility & remoteness index of Australia ranges 0-7




Map of Geographic Locations in South Australia
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Book One: Single Level Path analysis — Multivariate procedure
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Changing the landscape: Who Wins at School

Book One: Single level Path analysis - summary

0.30(0.15) e {._45(0.103'\ /' 0.91(0.02) 0.90(0.04)
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Straight lines — All Schools (n=261)
Dotted Lines — Rural & Regional Schools (N= 95)
Standard errors- recorded in parentheses

Path diagram of main effects on Literacy & Numeracy Performance at the
School level showing the effects of the Country Areas Program CAP
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Multilevel Path modelling using HLM
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Changing the landscape: Who Wins at School
Multilevel Path Diagram using HLM — Literacy
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Profiles of Achievement— Numeracy & Literacy
Intercepts — plotted indicative of the ‘starting’ score
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Achievement Affects— Numeracy

Slopes indicate rate of gain in learning

63

. A

\
N
)

\\‘

Numeracy Scores

LN wun wun
u ~J =
k
3

\

W\
>u

R

I
(Un]

47

I I
Year 3 (2001) Year 4 (2002) Year5 (2003)

—4— Experimental: Boys -——ll— Experimental: Girls

= 4= Control: Boys =l = Control: Girls Control
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Book Three: Multilevel path modelling: A multivariate
and multilevel strategy
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Book Three: Reciprocal relationships in a complex model

Disabil

| Reading | | Spelling | | Writing |

SYLSTLNE0
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Yy
%

Path Model of the Reciprocal Relationships between Literacy and Numeracy
13:4:8, With metric coefficients for year 3, year 5 and year 7
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Changing the landscape: Who Wins at School

Reciprocal Relationships

Table 1
Metric Coefficients for Reciprocal Relationships of Numeracy on Literacy and Literacy on
Numeracy a Complex Path Model Regression Analyses for Year 3, Year 5, and Year 7

Regression or Path Coefficients

Metric coefficients recorded

Year 3 Year 5 Year 7
Effects of Numeracy on Literacy 0.35 0.38 0.29
Effects of Literacy on Numeracy 0.83 0.84 0.88
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Book Three: Multi-level Model embedded within Multi-variate Path Model
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Multi-level Model embedded within Multi-variate Path Model

Between Students within Schools Path Model for South Australian Non-

Metropolitan Schools
Table 2

Student within School effects on Literacy and Numeracy Intercepts and Slopes

Significant Metric Coefficients recorded Literacy Numeracy
Intercept Slope Intercept Slope
Aboriginal (ATSI1) -2.08 - -3.25 -
Disability (DISABIL1) -6.36 - -9.69 2.12
Language Background (LBOTE1) - - - -
School Card (SCARD1) - - -1.81 -
Gender 1.88 0.27 -1.01 -0.66
Literacy Intercept - - - 0.22
Numeracy Intercept - 0.13 - -

* Significant negative effects of aboriginality on both the literacy & numeracy intercepts

but no significant effects on literacy & numeracy slopes
* Literacy intercept has positive effect on Numeracy slope
* Numeracy intercept has a positive but smaller effect on literacy slope

* influence of possessing a disability on the

Indicates that it is possible to
measure the influence of a intervention program over a period of 4 years
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Between School Path Model with CAP for South Australian
Non-Metropolitan Primary Schools
Table 3

Between School Effects with and without Country Areas Program (CAP) included in the
analysis of Model 2 for direct and mediating relationships on Literacy and Numeracy.

Mediating Literacy Numeracy

Metric Coefficients recorded Variable

ATSI2 STR2 Intercept | Slope | Intercept | Slope
Model 2b (with CAP included)
Country Areas Program (CAP) -0.04 -3.28 ns ns 1.52 ns
ATSI2 0 ns -16.73 ns ns ns
Student Teacher Ratio (STR2) 0 0 0 0 -0.13 ns
Literacy Intercept 0 0 0 0 0 0.40
Numeracy Intercept 0 0 0 0.18 0 ns
Model 2a (without CAP included)
ATSI2 0 ns -16.00 ns ns ns
Student Teacher Ratio (STR2) 0 0 0 0 -0.13 ns
Literacy Intercept 0 0 0 0 0 0.41
Numeracy Intercept 0 0 0 0.23 0 0

(ns) indicates a non-significant effect, (°) indicates no relationships hypothesised.
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Book Three: Multi-level model embedded within a path model
Testing an Intervention Country Areas Program (CAP)
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Book Three: Multi-level model embedded within a path model
Testing an Intervention Country Areas Program (CAP)
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Findings to guide intervention: What have we learned

Who are the successful learners of - Students who are

literacy & numeracy? = not aboriginal,
- from an English speaking background
- without a disability
—> non-school card holders

* What factors influence literacy & * Schools having
: o) —> a high proportion of students who are aboriginal
numeracy achievement® -> a high proportion of students with a disability
—> inconsistent for Non-English speaking background
—> inconsistent for School Card holders

« Does living in a rural & remote Complex relationship

community matter? - distance from Adelaide is a useful measure of
remoteness and is found to have an effect on student
performance
- rurality as a measure has inconsistent effects

* Do interventions make a * Yes ( by modelling intercept and gain scores)
difference? > CAP has a direct effect on numeracy intercept

- CAP has an indirect effect on literacy intercept
operating through students who are aboriginal




Processes of Research — it is now possible

to handle multi-level relationships in a one step analysis

* to examine variables separately at different levels within the same analyses

* to examine causal effects without using a rigorous experimental
design.

e examine reciprocal relationships

e examine an intervention in a field situation

* separate out starting scores (intercept) from gain scores (Slope)
allowing achievement to be measured in new ways




Where to from here?

The Learning of Numeracy and Literacy The Processes rf’r:ﬂgu[n Learning Lit e y and

Change Over Time in Learning Numeracy

i i i . : Numeracy in 8 ustralian Primary Schools
in South Australian Primary Schoals and Literacy in Rural and Remote Schoals
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Book One Book Two Book Three




Where to from here?

“No man 1s an island, entire of itself; every man 1s a
piece of the continent, a part of the main”

John Donne 1631




Where to from here?

Any Questions?

Carol.aldous@flinders.edu.au lgusti.darmawan@adelaide.edu.au
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