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The reading literacy skills of Australian adolescents, as measured in successive PISA 
waves, have declined since 2000. Literacy achievement is not low by international 
standards, but it is lower in Australia than it is in Anglophone countries with which we 
compare ourselves, e.g. Canada. Using PISA 2018 and PIRLS 2021 data, we investigated 
both individual and school-level factors that influence adolescent reading literacy 
achievement, finding that student-level factors accounted for 80% of variance with only 
20% related to schools. Of the school effects, we find a substantial proportion of that 
variance is related to student peer influences. Among the individual influences, low SES, 
male, and language background other than English (LBOTE) status are associated with 
lower levels of achievement. We find that SES operates at both the individual and the 
school-level to explain variation in achievement. School average SES has a much 
stronger influence than does individual SES. It is worth noting that differences in 
student-perceived (PISA) and self-reported (PIRLS) teacher practices were not identified 
as factors associated with reading achievement gaps. We explore policy implications of 
our findings, including school funding arrangements. While the main individual-level 
factors that influence achievement are not directly amenable to policy interventions, they 
do suggest categories of students for whom additional support would likely generate 
improvements and help close the reading achievement gap.  

 
Introduction  
 
Our interest in this investigation is driven by the observations that some categories of 
students reveal relatively low levels of literacy achievement and that their performance 
appears to have been resistant to interventions. The National School Reform Agreement 
(Council of Australian Governments, 2018) recognised categories of students who are 
priorities for additional, equity-focused interventions, including “Aboriginal and Torres 
Strait Islander students, students living in regional and remote locations, students with a 
disability, and students from educationally disadvantaged backgrounds” (p.8). In our 
investigations, we do not have information on Indigenous status, nor on disability status. 
We do have information on aspects of students’ home backgrounds, specifically their 
socioeconomic status (SES), their gender, and their cultural heritage and home language 
use. 
 
Our purpose is to identify and understand factors that predict low literacy achievement, to 
identify influences that may mediate the relationship between equity target groups and 
literacy achievement, and to identify possible interventions for future research to establish 
their potential contribution to closing achievement gaps. We consider both individual- and 
school-level factors. A consequence of our probe into school-level effects is the 
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identification of schools that appear to perform at, above, or below expectation – that is, 
schools that are more or less effective than average. Since we are interested in finding 
influences that can be remediated in sites that show lower than expected performance or 
that can be adopted from sites that reveal high performance, we report briefly on relative 
school effectiveness. 
 
The development of reading ability 
 
We take as our starting point the Simple View of Reading (SVR, Gough & Tunmer, 1986). 
According to the SVR, reading proficiency is the product of decoding and text 
comprehension. Scarborough (2001) elaborated on the SVR arguing that decoding 
involved word recognition that subsumed phonological awareness, decoding (i.e. 
recognising speech-sound correspondences), and sight word recognition. Scarborough 
regarded comprehension as involving vocabulary knowledge, knowledge of grammatical 
structures, and content knowledge. Those elements substantially coincide with the 
findings of the US National Reading Panel (National Institute of Child Health and Human 
Development, 2000) and recommendations of an equivalent Australian review (Rowe & 
National Inquiry into the Teaching of Literacy, 2005). These reviews referred also to the 
importance of oral language development and called for further research into this aspect. 
This very brief overview summarises the contemporary emergence of knowledge about 
the components of reading proficiency. 
 
We acknowledge that learning to read well, in addition to the components identified 
above, involves internal cognitive processes, e.g. self-regulation (Duke & Cartwright, 
2021). This is referred to as the active view of reading, for which robust evidence is 
emerging (Burns et al., 2023). Other dispositional factors are associated with reading 
proficiency, e.g. self-efficacy for reading, which has a reciprocal association with 
achievement (Malanchini et al., 2017). But how do these components develop within 
individuals? 
 
Numerous studies, beginning with Hart and Risley (1992), have shown a strong 
relationship between oral interactions between parents and children and later academic 
achievement (Gilkerson et al., 2018). In particular, Gilkerson et al. (2018) showed that 
parental talk is positively correlated with SES; that is, high-SES parents are more likely to 
engage in conversations with their children that expose them to more words and especially 
more discipline-specific words and more ‘conversational turns’. Gilkerson and Richards 
(2009) also identified higher levels of mother-child talk with daughters compared with 
sons. 
 
We refer to this background because we use point-in-time cross-sectional data (the 2018 
PISA survey) from which we identify groups whose reading proficiency is below expected 
levels and for whom we make inferences about possible features of their learning history 
that may explain their observed achievement. We also refer to this literature to indicate 
that strong evidence is available that can lead to effective interventions to improve the 
achievement of groups identified as having relatively low reading achievement. 
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What is known about influences on reading achievement 
 
In this section, we review factors that influence student reading achievement. We focus on 
individual factors, including gender (we use the identifiers provided by the PISA 
candidates - male/female), SES, and immigrant and culturally and linguistically diverse 
(CALD/LBOTE) status and briefly consider some school and classroom contextual 
influences. 
 
Gender and reading achievement 
 
A gender-based reading achievement gap (RAG) is evident with females’ reading 
achievement being higher than that of males. Reilly et al. (2018) undertook meta-analyses 
of National Assessment of Educational Progress (NAEP) data from 1988 to 2015 to 
investigate gender differences in reading achievement over time and by grade level. They 
reported that the effect size (Cohen’s d) for the gender difference in reading ability 
increased by grade level from 0.19 for Grade 4, 0.30 for Grade 8 and 0.32 for Grade 12. 
They found that these differences were stable over 27 years (14 NAEP samples). Reilly et 
al. used Cohen’s original designations of effect sizes and described these differences as 
being small to medium, but Aucejo et al. (2020) indicated that an effect size of .36 on 
NAEP assessments equates to one year of learning, so an effect size of .30 is more than 
three terms of learning. This is a substantial difference in learning for students being 
exposed to similar curricula. 
 
Aucejo et al. (2020) cited Cornwell et al. (2011) who showed that girls have a more 
positive attitude towards learning, and this may help to explain the RAG by gender. But 
greater scrutiny of the mediators of the relationship between gender and achievement is 
warranted, such as teacher-student interactions, on-task behaviour, exclusions, prior 
learning and self-efficacy (but see Malanchini et al., 2017 for discussion of the relationship 
between self-efficacy and achievement). 
 
Robinson and Lubienski (2011) found that the RAG was apparent in first grade and that, 
on average, the gap increased by year level to Year 8. However, at the 90th percentile, no 
gender-based gap was apparent, and it was greatest at the 10th percentile. This is an 
interesting departure from Reilly et al. (2018) who found girls to be over-represented 
above the 90th percentile. Differences in the RAG across the achievement spectrum 
suggest the need to explore the possibility that some predictors are more potent at 
different achievement levels and this, in turn, suggests the need to undertake a set of 
quantile regression models. 
 
Gilkerson and Richards (2009) found higher levels of mother-child talk with daughters. 
This might explain a lower initial level of reading achievement of males, and potentially 
the persistence of a reading achievement gap, but it seems an unlikely explanation for the 
increasing RAG over time. Interventions aimed at general and discipline-specific text 
structure, verbal reasoning and vocabulary development (Burns et al., 2023) may help to 
address lower male reading achievement. 
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Immigrant status and home language 
 
In most countries, students from immigrant backgrounds perform less well compared 
with those who were born in-country. There are, however, exceptions to this finding. 
Australia, along with Canada, New Zealand and Israel, is classified as a ‘settlement 
country’ (OECD, 2019a). These countries have a heritage of immigration of well-educated 
individuals. Australia attracts immigrants under a variety of schemes, including skilled 
migration, family reunion, and humanitarian programs, but a majority of recent migrants 
are well-qualified with 79% holding a bachelor degree or higher (ABS, 2020). While the 
sample surveyed by the Australian Bureau of Statistics (ABS) is not coincident with the 
parents of students participating in the PISA or PIRLS studies, the ABS data suggest that 
one reason for the high achievement of immigrant-background students in Australia may 
be the higher levels of parental education compared with the students of Australian-born 
parents. 
 
In most countries, including those that otherwise are socially equitable, e.g. Scandinavian 
countries, immigrant students tend to come from socially disadvantaged families (OECD, 
2019a). This is reflected in their lower achievement scores. In Australia, by contrast, the 
index of family socioeconomic status (ESCS) of immigrant-background students is higher 
than that of native students. 
 
Children whose home language is other than English experience challenges in their 
learning attributed to their lower proficiency in the ‘host’ language (e.g. Prevoo, 2014). 
These challenges arise for bilingual and heritage-language speakers, although cognitive 
advantages are recognised for bilingual students once they achieve a threshold level of 
proficiency in their second language (Meir & Armon-Lotem, 2017). Meir and Armon-
Lotem also reported an interaction between family SES and language development among 
heritage language speakers, noting that their lower L2 language proficiency arises from 
their low SES background, which Meir and Armon-Lotem attributed to maternal 
education. Maternal education may be a proxy for quality interactions in students’ first 
language and schools can play a role by encouraging L1 development as a foundation for 
their subsequent growth of proficiency in L2 (English) (Nielsen, 2021). 
 
Socioeconomic status 
 
The relationship between SES and student achievement has been well-known for a long 
time, and the influences of some of the correlates of SES on early achievement are 
known, e.g. parental education and time spent on syntactically complex, knowledge-rich 
child-centred speech (e.g. Price & Kalil, 2019). Children from low SES households have 
less access to educational resources, e.g. books at home, typically have parents who have 
lower levels of education, and who spend less time on and have lower quality verbal 
interchanges with their children (Kalil & Mayer, 2021). Language development of low SES 
and minority language children is slower than that of mainstream language speakers and of 
middle and higher-SES children and that places them at a learning disadvantage in schools 
(Hoff, 2013).  
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In Australia, Lamb and colleagues (Lamb et al., 2020) have shown that substantial gaps in 
reading and mathematics achievement exist for low SES, rural and remote, and 
Indigenous children and adolescents. In addition, they report on a reading achievement 
gap for males. They also noted that these gaps increase with age, although Larsen and 
Little (2023) have argued that learning trajectories do not diverge in the way that Lamb 
and his co-authors, and many others, have claimed. 
 
However, while the correlates of low SES status are known, the mechanisms by which 
SES leads to intergenerational transfer of disadvantage are less established. Lareau (2011) 
suggested a mechanism for this transfer. She summarised one aspect of her research on 
SES differences by writing “... middle-class parents tend to adopt a cultural logic of child 
rearing that stresses the concerted cultivation of children. Working-class and poor parents, 
by contrast, tend to undertake the accomplishment of natural growth” (2011, p.3). She 
used ‘concerted cultivation’ to describe parenting practices characteristic of middle-class 
families in which children’s activities are curated and contrasted this with the laissez faire 
‘natural growth’ practices of working-class families. She made the further point that 
concerted cultivation prepares children for institutional norms, e.g. of schooling, in which 
children participate in organised and structured activities and are thus better prepared for 
schools’ planned and structured learning activities. Shahaeian (2018), using data from the 
Longitudinal Study of Australian Children (LSAC), showed that shared reading has a sustained 
influence on achievement six years later and that its effect is moderated by SES. Low and 
middle-SES children experience less shared reading than do their high-SES peers and that 
low and middle-SES children derive greater benefit from shared reading than do high-SES 
children.  
 
School and classroom behavioural climate 
 
The disciplinary climate of classrooms influences student achievement (Bradshaw et al., 
2012). Australia is currently placed 69th of 76 countries on the OECD’s index of 
disciplinary climate (OECD, 2019b, p.68). This prompted the OECD to suggest there is a 
“current need in Australian schools to strengthen learning environments to become fully 
conducive to learning” (OECD, 2023a, p.23). The report notes that it is not egregious acts 
but rather minor, high frequency unproductive behaviours such as talking out of turn and 
inattentiveness that are barriers to teachers being able to deliver on students’ learning 
entitlements. 
 
Classroom climate has differential influences on specific categories of students. Julià 
(2016) reported that school behavioural climate operates differentially on males and 
females: as the climate gets worse, the gender gap increases, i.e. boys are impacted more 
than girls by a poor climate. This finding has also emerged from OECD analyses of PISA 
data. The OECD (2015, p.58) concluded that “boys appear to be particularly sensitive to 
environmental factors, while girls are comparatively less affected by a lack of discipline, 
disorganisation and chaos in the classroom.” In schools with fewer low SES families, the 
gender gap is reduced. This suggests a need to investigate the relationship between school-
level factors of behavioural climate and SES and the student-level variables gender and 
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SES. There is, however, an unanswered question about how school climate affects 
disadvantaged students relative to advantaged ones. 
 
Absenteeism is one consequence of poor classroom climate (Virtanen et al., 2023), 
although it has both school-related and home background predictors. It has a detrimental 
influence on achievement (Eklund et al., 2022), whether driven by student refusal or 
exclusions and expulsions. Irrespective of the quality of teaching, if students are not in 
attendance, they cannot benefit from instruction. Hancock and her colleagues (2013) 
showed that disadvantaged students were more likely to be absent and that the impact of 
low attendance on their achievement was greater than that of more advantaged peers. 
Subsequently, Hancock and colleagues indicated that interactions between SES, 
absenteeism and achievement were quite small, although the effect of absenteeism itself is 
substantial (Hancock et al., 2017). 
 
The effect of teacher practices and learning culture 
 
Arguably, reading is the most complex cognitive task anyone ever encounters. It is 
characterised by principles of eye movement and brain organisation that are not present 
nor dominant at birth (Dehaene, 2009). It is also replete with cultural artefacts that are 
often arbitrary in nature (e.g. the graphemes used to represent speech sounds). It is no 
wonder that learners encounter barriers, that growth rates are variable, and that 
achievement is inconsistent. This should be expected but not accepted. This is why the 
role of the teacher is critical. Reading is a learned skill, and as with learning any complex 
skill it can be an efficient and effective process, or it can be laboured and patchy. 
 
There is a constrained constellation of causes for poor reading achievement. The question 
is which possible factors are causing difficulties for any individual student, and 
subsequently which inputs will help the student to progress past them. This is the 
challenge of practice faced by teachers, not once, but every time they design a reading 
program and every day that they are teaching children to read. 
 
Recent policy initiatives relating to schools and education in Australia have focused on the 
knowledge and ability of teachers and initial teacher education (ITE) programs, creating 
the impression that therein lies the cause of the problem of declining student 
achievement. This issue was identified in the national report on the teaching of reading 
(Rowe & National Inquiry into the Teaching of Literacy, 2005) and gained considerable 
policy traction through the Teacher Education Ministerial Advisory Group (TEMAG) 
Review ‘Action now’ (TEMAG, 2015) and many of its recommendations are the subject 
of the mandates for AITSL implementation1 (AITSL, 2020).The claim that underpins 
these initiatives is that improving teachers and teacher education will lift student 
achievement, but it fails to address the complexities of schools and the communities they 
serve and the limits on the influences that teachers and schools can exert in these 
contexts. While we accept the premise that improving teacher performance, especially 
through the application of evidence-based practices, should contribute to enhanced 

 
1 Contact the first author for a list of these initiatives. 
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student performance, the evidence suggests that this focus alone is unlikely to yield the 
sought improvements in student achievement (Hunter et al., 2024). 
 
Aucejo et al. (2020) investigated the contribution that differences in the instructional 
effectiveness of teachers for boys and girls made to the gender gap in reading 
achievement. They argued that some teaching practices may promote more effective 
learning among boys than do other practices and refer to differences in an achievement 
gap between school districts in support of this proposition. Our analyses of both student 
reported perceptions of teaching (in PISA surveys) and of teachers’ self-reported practices 
(in PIRLS surveys) in multiple countries do not support the claims of Aucejo et al. 
 
Relative contributions of schools to student achievement 
 
Teachers do make a difference. If we were to compare a 15-year-old who had never been 
to school with one who had completed 10 years of schooling, there is little doubt that 
schooling would make a difference. However, that comparison is irrelevant to the 
Australian context. If teacher quality was highly variable, we should expect to see 
differences between schools attributable to teacher qualifications or experience or 
practices. We find little evidence for this in either PISA surveys in which students 
reported their perceptions of teacher practice, or in PIRLS data in which teachers 
themselves responded. We do not doubt that variability in teacher practices does exist, but 
when we consider student achievement at a point in time, that achievement is likely to be 
influenced by the contributions of many teachers over a student’s learning journey. 
 
The Australian Government Department of Education (2023, p.17) discussion paper, 
citing Hattie (2003), made the claim “School-specific factors account for about 40 to 50 
per cent of the variability in student achievement.” This statement is simply wrong in 
relation to Australia. For instance, the OECD report on PISA 2022 results noted that 
“…between-school variation in mathematics performance differs widely across 
countries/economies” (OECD, 2023b, p.64). It then goes on to state that in some 
countries, schools account for less than 10% of the variation in achievement while in 
others, schools account for more than 50% of that variation. Hattie’s (2003) paper did not 
make this claim, nor did it distinguish between countries at different developmental stages 
or different schooling structures. Analyses of PISA and PIRLS data show that in 
developed economies like Australia and England, the variation in student achievement 
attributable to schools is less than 20%, but is around 50% for less-developed countries 
(e.g. Türkiye) or those with highly stratified selection systems (e.g. Germany) (OECD, 
2019a, see p.86). 
 
The problem that arises from inaccurate claims about the impacts of teachers or schools is 
that we may be looking in the wrong places for solutions and we might unintentionally 
ignore the dominant contributions to modest and declining student achievement. 
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Summary 
 
Some equity target groups, namely low SES, Indigenous, and some immigrant-background 
(e.g. LBOTE plus low parental education) students experience lower achievement than 
relevant comparison groups, and for literacy males have lower achievement than females. 
Some of the reasons for their lower achievement have been explored, but few of these 
explanations lead to interventions designed to close the achievement gaps. Our data 
sources do not identify Indigenous students nor those with a disability so we are unable to 
investigate achievement gaps for them or any factors that might explain them or provide 
insights on likely interventions specific to those groups. This is not to say that these 
groups are not represented in the equity groups reported on in this paper, nor that the 
identified mediating factors would not be fruitful sites for policy interventions aimed at 
raising their achievement. 
 
Our focus is on quantifying the reading achievement gaps for equity target groups for 
which we do have data (males, LBOTE, and low SES students) and on finding those 
factors that may mediate the relationship between group membership and achievement. 
But we cannot ignore school effects, especially given the policy focus on teacher effects. 
Therefore, we do investigate school effects, but only to the extent necessary to contribute 
to our primary objectives. 
 
Data and methods 
 
We use data from the PISA 2018 wave for Australia, focusing on the 2018 survey because 
reading literacy was the main domain assessed and was the focus of many questions in the 
student questionnaire. Both the Student Questionnaire and School Questionnaire data 
files were used (OECD, 2020). We also analysed the PIRLS 2021 data, again for Australia 
(IEA, 2023). In this paper, we focus on the results of PISA analyses but occasionally refer 
to PIRLS results. Unless otherwise specified, analyses were conducted using Stata Version 
18 (StataCorp, n.d.). 
 
Although the PISA and PIRLS data sets have been screened, we ran basic checks, 
specifically to examine variable distributions and to check frequencies of categorical 
variables. We checked for missing data given the bias that may occur due to missing 
responses and because the deletion of missing cases can lead to loss of power despite the 
relatively large sample sizes. For both data sets, we used imputation by chained equations, 
generating 50 imputations for the PISA files and 20 for the PIRLS files. (We generated 20 
then 50 imputations for the PISA data and compared the efficiency of the imputations 
and the model parameters. We found no advantage for the 50 imputed sets over 20, so for 
PIRLS we generated 20 imputations. Because we had generated 50 imputed sets for the 
PISA data, we used them.) 
 
Because, in both data sets, student observations are clustered within schools following the 
two-stage sampling process (OECD, 2019a, see Annex A2), we used multilevel regression 
models. The issue of centring variables in multilevel models is challenging (see 
Paccagnella, 2006 for a review). Enders and Tofighi (2007) recommended the use of 
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group-mean centred variables as this provides unbiased estimates of the Level 1 and their 
aggregated Level 2 parameters. However, we also investigated cross-level interactions to 
answer questions like “Is a low SES student advantaged or disadvantaged by being among 
higher-SES peers?” Ryu (2015) demonstrated that grand-mean-centring yielded unbiased 
estimates of cross-level interaction terms whereas group-mean centring does lead to bias 
in these estimates. We are interested in both Level 2 parameters for aggregated Level 1 
variables (e.g. SES) and in cross-level interaction terms. We investigated cross-level 
interactions using grand-mean centring but found only one interaction of interest. Thus, 
because we were keen to identify peer influences, we opted for group-mean centring in 
the analyses reported below. 
 
We used both a model building and a model refinement approach. We began with simple 
models, checking groups of variables, e.g. demographic characteristics and student 
attitudes, for their relationships with achievement variables, eliminating those variables 
that revealed no relationship with the criterion variables. From these initial analyses, we 
generated a comprehensive model and explored interactions between student-level 
variables and cross-level interactions between school and student-level variables. Having 
built a robust comprehensive model, we undertook a refinement process in which groups 
of variables were added to the initial demographic group, which contained the variables 
representing the main foci of our study, to generate a succession of models and to find 
out which of them had the greatest impact in modifying the regression parameters of 
variables entered into prior models. This was done to identify mediators that may lead to 
interventions aimed at improving the achievement of the equity target groups that are the 
focus of the study. 
 
Results 
 
In this section, we present the results of our analyses of PISA data for the 2018 survey in 
Australia. We focused on student and school-related factors that influence student reading 
achievement, beginning with null models to explore the relative importance of between-
student and between-school effects. 
 
Null models and variance explained 
 
Because of the nested structure of the data – of students sampled within schools and of 
schools within school sectors (government, Catholic and independent) and jurisdictions 
(states and territories), multilevel models were developed. Both 2 and 3-level null models 
were run to estimate the variance attributable to individual students, schools, and sectors 
and jurisdictions. The results of these null models showed substantial variance at the 
school level (18.05%) in a two-level null model, but very modest variance for sector 
(3.26%) and jurisdiction (1.72%) in three-level models. For this reason, we pursued only 
two-level models in subsequent analyses.  
 
Most of the variance (about 80%) is attributable to student-level influences and less than 
20% can be credited to differences between schools. This stands in contrast to the claim 
that “School-specific factors account for about 40 to 50 per cent of the variability in 



110 Low literacy achievement for some: A persistent and pernicious problem in Australian education 

student achievement” (Australian Government Department of Education, 2023, p.17). 
That claim is wrong and its acceptance may lead to poor policy choices. 
 
Explanatory models 
 
Following the model development and refinement process described above, we generated 
a series of two-level regression models. Initially, following exploratory analyses, all 
variables that, individually, were significantly related to student achievement were 
included. Variables were dropped from the model when, in the presence of other 
predictors, they no longer significantly predicted the outcome. Summary results of the 
four models are shown in Table 1.  
 
The four models include: only demographic variables (Model 1); to which were added 
attitudes and dispositions (Model 2); peer influences (Model 3); and school characteristics 
(Model 4). The table shows only the ‘B coeff.’ (metric regression coefficient). For 
categorical variables, the reference category is shown in square brackets. The variable (or 
category) is regarded as having a significant influence on reading achievement if the p-
value is <.05. If a variable is shown to be significant, the magnitude of its effect is 
indicated by the size of the B-coefficient. Parameters of variables that are not significant at 
the .05 level in a model are shown in grey text. 
 
Our main focus in this project is on selected demographic characteristics, namely gender, 
immigrant status and home language background, and socioeconomic status (SES). SES is 
measured in the PISA data set by the composite variable Economic, Social and Cultural Scale 
(ESCS). ESCS has been criticised as a composite measure of SES (see Avvisati, 2020 for a 
summary of those criticisms) but he noted that many of those criticisms have been 
addressed in recent PISA waves and that it is an effective measure of “relative social 
status”. We did evaluate relationships between the components of ESCS (family 
educational capital, cultural capital, and wealth) and found consistent positive relationships 
between them and achievement. In the presence of other components wealth, however, 
does behave differently. We chose to use the single composite ESCS measure in the 
interests of simplicity and parsimony in an already complex set of models. 
 
The coefficients for some variables change considerably as other variables are entered into 
the model. For example, in a model with only demographic variables, the parameter for 
male is -33.8, i.e. the average male score is much lower than the average for females. 
However, as other variables (e.g. the use of summarising strategies) are entered, that 
parameter drops to -11.4, a very substantial change. We discuss such changes, as they shed 
light on factors that may mediate observed relationships between student characteristics 
and reading achievement. 
 
Student level influences 
 
In this section, we discuss the results of our regression models. We restrict discussion to 
those variables most salient to our research purpose. We note that some other individual  
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Table 1: Summary results of four multilevel regression models explaining variation in reading achievement 
 

Model  1 2 3 4 
Variable Category B Coeff. B Coeff. B Coeff. B Coeff. 
Student-
level 
variables 

Gender [Female]     
Male -33.840 -12.577 -9.490 -11.373 

Immigrant status [Australian born]     
Second generation 8.113 2.004 0.991 1.323 
First generation 4.631 3.389 3.594 2.831 

Home language [English only]     
Bilingual -47.883 -30.771 -29.848 -28.299 
Heritage -26.776 -15.119 -15.248 -15.754 

Immig. status x Language [Australian/English]     
2nd gen, Bilingual 34.016 22.298 21.272 21.572 
2nd gen Heritage 3.114 1.444 1.319 1.931 
1st gen, Bilingual 22.474 13.651 12.460 13.122 
1st gen, Heritage -36.433 -29.275 -26.985 -27.833 

ESCS  22.324 8.846 8.666 9.048 
Emotional support at home   4.178 4.222 4.118 
Understand/ remember   7.491 7.478 7.473 
Summarise   18.217 18.399 18.200 
Attitude learning activities   2.439 2.519 2.307 
Effort in PISA   8.323 8.317 8.409 
Competitiveness   3.609 3.388 3.450 
Fear of failure   5.597 5.874 5.842 
Eudemonia   -9.905 -9.952 -10.158 
Resilience   -4.000 -4.009 -3.918 
Enjoy reading   9.616 9.706 9.667 
Self-confidence reading   15.383 15.333 15.389 
Perception reading difficult   -6.117 -6.006 -5.973 
Difficulty of PISA test   -16.734 -16.712 -17.091 
Stud percep teacher support   -2.321 -2.314 -2.349 
Stud percep teacher interest   3.395 3.343 3.596 

School-
level 
variables 

Peer self conf. reading    25.532 25.618 
Peer PISA difficulty    -55.643 -40.609 
Peer fear of failure    39.039 33.025 
Peer eudemonia    7.763 1.949 
Stud percep direct instruction    -33.210 -23.360 
Stud percep discrimination    -37.071 -28.291 
Stud percep bullying    -18.520 -18.294 
Stud percep disciplinary clim.    12.908 7.595 
Stud percep adaptivity    13.557 8.981 
Sector [Government]     

Catholic    -4.431 
Independent    -6.024 

School av. ESCS     38.725 
School location [Metropolitan]     

Rural or remote    -0.681 
Regional    6.846 

School gender composition [Girls only]     
Boys only    16.999 
Coeducational    3.248 

Intercept 517.021 505.056 495.298 475.867 
Note: Level 1 variables that are aggregated to Level 2, e.g. ESCS, are group centred (Enders & Tofighi, 2007). 
Detailed results of all models are available from the first author. 
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level variables exert substantial positive influences on achievement, e.g. the use of 
summarising strategies and self-confidence in reading, while others have a negative effect, 
e.g. perceived difficulty in PISA’s reading tasks. 
 
Gender 
Male achievement is much lower than female achievement on literacy assessments. The 
mean reading achievement of girls was 518 while for boys it was 484, a gap of 34 points 
which equates to a difference of at least three terms of learning2. However, when other 
predictors are included in models to explain differences in reading literacy achievement, 
the difference is 11.4 scale points (Model 4) in favour of girls. In the final model 
summarised in Table 1, many other predictors are included, e.g. enjoyment of reading and 
reading self-confidence. These, especially self-confidence, are consequences of past 
performance, and boys tend to present with lower levels of reading enjoyment and lower 
levels of reading self-confidence. Thus, the overall achievement gap remains unchanged, 
but some of the headline difference (34 points) is explained in part by these additional 
variables. 
 
Three variables added in model 2 appear to explain the sharp drop in the regression 
coefficient for males, namely the use of metacognitive strategies such as summarising 
main ideas, self-confidence in reading, and reporting that they found the PISA reading 
passages difficult. The latter two effects would appear to support our inclusion of prior 
experience-based dispositional factors as important mediators of reading achievement 
(Malanchini et al., 2017). Girls reveal greater use of the summarising strategy (Cohen’s 
d=.31), found the PISA passages less difficult (d=.19), and report higher self-confidence 
in reading (d=.07). The finding that boys are less likely to use an effective strategy suggests 
an instructional intervention that could improve their reading achievement. 
 
Immigrant status and home language 
The relationship between immigrant status3 and home language is complex, as shown by 
the regression coefficients in Table 1. To clarify these relationships, the mean reading 
scores for these groups are shown in Table 2. An analysis of variance reveals main effects 
for both variables and for their interaction. Moreover, the differences between all groups 
are significant. It is worth noting that immigrant students who speak mainly English at 
home and in the community outperform native students. Bilingual students have lower 
scores than do English-only speakers but have substantially higher scores than do LBOTE 
students whose home and community language is a heritage one. Among bilingual and 
heritage language speakers, first-generation students have lower achievement than second-

 
2  It is difficult to estimate the length of learning equivalent to differences in achievement in 

Australia, but Avvisati and Givord (2021) have done this for 18 countries. Gains per grade level 
range from less than 10 to more than 30 score points, with greater gains observed in more 
developed countries. If these findings are applied to Australia, they suggest that a difference of 
30 score points equates to about four terms of learning. This is substantial. 

3  The terms used in PISA data and reports are: Native for students and parents born in Australia; 
Second generation for students born in Australia, but with at least one parent born overseas; and 
First generation for students who were born overseas. 
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generation ones. The relationships summarised in Table 2 do not reveal the complexity of 
influences. First, some immigrants come from English-speaking countries and some from 
LBOTE settings. Second, these groups reveal different patterns of SES (see Table 3). 
First- and second-generation speakers of English have substantially higher mean SES than 
native English speakers and higher mean SES than those who are either bilingual or 
predominantly heritage language speakers. 
 
Table 2: Mean reading achievement (and std. err.) by immigrant status and home language 

 
Immigrant status by  
home language English only Bilingual Heritage 

Native 507.904 
1.150 

451.451 
4.399 

472.068 
3.683 

Second generation 531.634 
4.016 

508.354 
3.769 

470.219 
16.395 

First generation 523.708 
4.243 

487.171 
3.413 

452.600 
10.698 

 
Table 3: Mean ESCS (and std. err.) by immigrant status and home language 

 
Immigrant status by  
home language English only Bilingual Heritage 

Native 0.328 
(0.010) 

0.121 
(0.036) 

0.251 
(0.032) 

Second generation 0.464 
(0.032) 

0.171 
(0.032) 

0.229 
(0.155) 

First generation 0.545 
(0.033) 

0.207 
(0.031) 

0.227 
(0.110) 

 
The better performance of English-speaking immigrant-background students is possibly 
attributable to Australia’s focus on skilled immigration. In 2022-23, 44% of permanent 
immigrants settled under the skilled migration category (Australian Bureau of Statistics, 
2024). However, the current PISA data do not support a more detailed analysis, e.g. into 
the countries of origin and their dominant languages, migration category, and duration of 
residency of immigrant students and their families. 
 
Nonetheless, the interaction between immigrant status and home language in explaining 
reading comprehension achievement does suggest a need for a greater focus on the needs 
of first-generation bilingual and heritage language speaking immigrant learners, many of 
whom may be learning English as a second or subsequent language. For these students, 
adaptations to curriculum (i.e. first language development programs) and pedagogy (i.e. 
translanguaging) may need to be considered. Further, policies that seek to address 
disadvantage need to recognise the diversity of students in Australia’s schools and their 
distinct support needs, as is evident in the Better and Fairer consultation paper (Australian 
Government Department of Education, 2023). 
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Socioeconomic status 
Much attention has been paid to the educational disadvantage of low SES students 
(Berkowitz et al., 2017; Kalil & Mayer, 2021). From a policy perspective, low SES is an 
apparently intractable challenge as it is not amenable to direct interventions. In this study 
we recognise SES as operating at two levels: a student-level effect (SES of individual 
students relative to peers) and school-level SES (the mean SES of peers at the school). 
Recognising these individual and peer effects is important in considering policy 
interventions to redress low SES disadvantage. If SES is seen entirely as a student-level 
influence, it is quite difficult to address, but as a school-level factor, it may be amenable to 
mediation by providing additional resources to schools that target the specific barriers 
faced by their disadvantaged learners. This is meant to happen under the Gonski funding 
formula (Gonski et al., 2018) even though that model has not been fully implemented 
(Greenwell & Bonnor, 2022). We note that the Better and Fairer Agreement (Australian 
Government Department of Education, 2024, p.17) does emphasise the general, but not 
targeted, needs of students in “low socio-educational advantage (SEA) schools”. 
 
Student-level SES 
The influence of individual within-school ESCS, net of other factors, on reading 
achievement is +9.05. That is, a student whose ESCS score is one standard deviation 
above the average of their school (i.e. at about the 84th percentile compared with a 
student at the 50th percentile) is predicted to score 9.05 scale points higher than the 
average-ESCS student in that school. Conversely, a low SES student (at the 16th ESCS 
percentile) has a predicted score 9.05 points lower than the average-ESCS student. 
 
With only demographic influences (see Model 1 in Table 1), the effect of individual ESCS 
is 22.3 score points, but this drops to 9.05 score points in the most comprehensive model 
(Model 4). This quite substantial change in the regression parameter is explained by the 
mediating effect of metacognitive strategies, reading self-confidence, and the perception 
that the PISA reading passages were difficult. Reading self-confidence, enjoyment of 
reading, and the perception of difficulty of PISA reading passages are likely a consequence 
of past reading success and therefore of personal capital, prior instruction and 
achievement. Low SES students tend to make less use of effective metacognitive strategies 
such as summarising which has a strong influence on achievement, and this may be a 
productive avenue for instructional interventions. Many other interventions are available, 
some of which are discussed below. 
 
School-level SES 
The influence of SES is much stronger at the school level than at the student level. 
School-average SES has a regression coefficient of +38.7 (see school-level effects in Table 
1). This is noteworthy both for its magnitude and for the fact that it affects all students in 
a school. School-average SES has a smaller range than it does at the individual level, so the 
effect of this quite large parameter is moderated by the more limited range of school-
average SES. In some studies, an interaction between individual and school-level SES has 
been reported – specifically that low SES students benefit more than higher SES students 
by being in a high-SES school (e.g. Owens, 2010). We find no such interaction because we 
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use a group-centred measure of SES at the student level in order to fully separate 
individual and peer effects (Enders & Tofighi, 2007). 
 
The magnitudes of the individual and school-level influences of SES can be compared 
with the those reported by Mostafa (2010, Table 2, p.580). The pattern discerned for 
Australia is much more like the one observed for Germany with its highly stratified 
schooling system (8.2 at the student-level and 47.9 at the school-level) and quite unlike the 
much more equitable Finnish system (25.0 at the student-level and 6.3 at the school-level). 
Australia has a socially stratified schooling system, and our analysis shows policy 
responses that address this level of stratification are required, for instance through the full 
implementation of previously accepted needs-based funding arrangements (Gonski et al., 
2018). 
 
Reasons suggested for the low literacy achievement of low SES students include the 
quality and quantity of verbal interactions carers can provide, through to limited exposure 
to written texts and the knowledge and language experiences they offer (Hart & Risley, 
1995; Lareau, 2011). A lack of knowledge of language structures, verbal reasoning, 
vocabulary, and background knowledge inhibits comprehension (Scarborough, 2001). To 
redress these limited experiences, low-SES schools might consider incorporating rich 
language experiences in all learning areas (Duke & Cartwright, 2021). It also suggests 
systems might need to focus on early interventions that address barriers to these students’ 
attendance at early childhood education and care services, and what services need to 
provide early literacy programs tailored to those students’ needs. In particular, Burns et al. 
(2023) reported strong to very strong effects for interventions that target language 
comprehension, word recognition, and self-regulation. 
 
Dispositions, attitudes and strategy use 
In the student-level component of the regression model, numerous dispositions (e.g. fear 
of failure), attitudes (e.g. enjoyment of reading), and strategy use (e.g. the use of 
summarising) variables are found to have significant influences on reading achievement. 
We only comment on some of those variables in this article. 
 
Dispositions such as fear of failure have quite small effects (B coefficients of about 5 or 
less). Two strategy use variables, the use of metacognitive strategies like summarising and 
the use of understanding and remembering, have quite strong influences (+18.2 and +7.5 
respectively). These values suggest that there is scope to place greater emphasis on them 
through systematic, explicit instruction and modelling. 
 
The allocation of effort is included as it may indicate whether students did indeed make a 
concerted effort to achieve in an assessment that is not high stakes for them (see Madaus, 
1988, p.30 for a definition). Those who reported making an effort performed better than 
those who indicated they did not. 
 
Three variables that have substantial regression coefficients are self-confidence in reading, 
finding the PISA reading passages difficult, and enjoyment of reading, which together 
appear to reflect prior reading capability (their parameters are +18.2, -17.1, and +9.7 
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respectively). While we cannot retrospectively change prior achievement, these values do 
suggest the importance of early intervention to enhance both achievement and attitude 
towards reading. 
 
Most other variables have rather small parameters, but surprisingly, eudemonia (a sense of 
purpose in life) has a B coefficient of -10.2. 
 
School level influences 
 
At the school level, we find two sets of influences: those that are characteristics of the 
school, e.g. its location, and those that are an aggregate effect of student-level attributes, 
e.g. the mean level of self-confidence in reading for that school. It is customary to 
separate school effects into several categories; those that reflect school policies and 
practices (Type B), and those that capture the school’s context including student 
characteristics such as average SES (Type A) (Raudenbush & Willms, 1995). Policies and 
practices are further separated into those that are controlled by the school and those that 
are imposed by a school system (Darmawan & Keeves, 2006). In our analyses, we find 
that none of the variables that explain differences between schools is under the control of 
the school. All the Level 2 variables are either peer effects, e.g. aggregates self-confidence 
in reading, or are fixed features of the school, e.g. its location. It is possible that some peer 
effects, e.g. students’ perceptions of the disciplinary climate, are consequences of school 
policies and practices, in this instance its disciplinary approach. Students’ perceptions of 
teacher support and teacher interest have very small effects.  
 
Similarly, in our analyses of PIRLS data, in which there are groups of items that deal with 
teacher practices, we find that these factors do not contribute significantly to an 
explanation of differences between schools. These findings are not consistent with the 
‘need for teacher improvement’ narrative that has underpinned much recent education 
policy development (e.g. Australian Institute for Teaching and School Leadership, 2020; 
TEMAG, 2015). We do not argue that teacher quality (however that is defined) is 
unimportant. Rather, our results suggest that student achievement is a consequence of 
exposure to the practices of many teachers and that those effects are aggregated over time. 
We know of no Australian data that would enable the effects of individual teachers to be 
modelled. Some attempts to do this have been made, e.g. Leigh (2010), but that study used 
NAPLAN data and the change in achievement for any student over the two intervening 
years is likely to arise from exposure to three or more teachers. Unsurprisingly, Leigh’s 
models had very low explanatory power (R2 =.004 for literacy and .006 for numeracy). 
 
School effectiveness 
 
We were interested in detecting schools that were more effective than most. Their 
apparent effectiveness may arise from factors that are not included in our models, 
including their pedagogical practices. We were and are seeking exemplars of highly 
effective practices. To do this, we used the final regression model to predict the literacy 
achievement of individual students, given their characteristics, then computed the residual 
– the difference between actual and predicted scores. We averaged residuals by school. In 
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some schools (about 10% of the sample), on average students achieved substantially 
higher scores than predicted. In one case, students appear to be about two years ahead of 
their predicted achievement scores. Those schools appear to ‘add value’ to student 
outcomes relative to other schools. In other schools, the reverse was found (also about 
10% of schools). In most cases (80%) student achievement was consistent with model 
predictions. These proportions of apparently highly effective, average, and less effective 
schools are consistent across sectors. 
 
In PISA data sets, schools are anonymous, so we were unable to identify those schools 
that appeared to exhibit exemplary practices. While we are unable to take this aspect of 
our investigation further, the finding that some schools do appear to add considerable 
value suggests there is an opportunity to use other data sources, perhaps NAPLAN, to 
identify highly effective schools and to investigate why their students are so successful and 
whether the drivers of this success could be generalisable. 
 
Discussion 
 
We undertook the analyses reported above to identify student and school-level factors 
that influence reading achievement. We were interested in the achievement of individuals 
from identified equity target groups for which we had information (LBOTE and low SES) 
and in the achievement of males in reading. Our interest lies in generating insights that 
have relevance to policies at school and system levels as well as classroom praxis. 
 
We expected to find differences based on gender, SES, and immigrant status and home 
language. But we hoped to find mediating relationships that contribute to an explanation 
for observed differences in achievement. Moreover, we expected to find both individual 
and school-level factors that mediated the relationship between equity group membership 
and achievement. 
 
Gender 
 
While the headline difference in reading achievement between females and males is a very 
substantial 33.8 points, much of this difference is explained by other mediating variables. 
Among the mediators are enjoyment of and self-confidence in reading. We suggest that 
these are largely proxies for prior achievement (e.g. the ability to crack the written code 
and read fluently). Strategy use, especially summarising, is another factor that explains part 
of the lower reading achievement of males. While lower prior achievement cannot be 
undone, phonics-based interventions and the use of effective strategies can be taught 
systematically, modelled and encouraged by teachers. Some of the literature on low male 
achievement invokes notions of masculinity (McDonald, 2023) and this draws attention 
away from basic issues such as explicit, systematic teaching of those variables that the 
published science of reading literature has repeatedly found to positively affect reading 
achievement. 
 
A disruptive classroom climate appears to have a greater detrimental influence on males’ 
rather than females’ achievement (Julià, 2016). Australian classrooms have greater 
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incidences of disruptive behaviours than do schools in most OECD countries, e.g. poor 
attention, so this is a promising site for interventions to lift boys’ reading achievement. 
Disruptive classroom climates are associated with poor attendance (Virtanen et al., 2023), 
so addressing classroom behaviour, as recommended by a Senate Standing Committee on 
Education and Employment (Parliament of Australia, 2023) and proposed in the National 
Agreement on Schooling (Australian Government. Department of Education, 2024), 
should lead to improved achievement directly and through reduced truancy. Nurturing the 
development of a learning culture that subsumes a focus on the development of pro-
social, learning behaviours is one potential intervention that has yet to be fully 
investigated. 
 
Immigrant status and home language 
 
Immigrant status and home language interact to reveal differences in reading achievement. 
First-generation students whose main language is English perform quite well. However, 
the predominant use of a home and community language other than English is a major 
impediment to high reading achievement. This finding suggests that the identification of 
students’ home languages and the provision of additional resources for these students are 
likely to yield improvements for them. We also reveal a further interaction between 
immigrant status, home language and SES. Our brief discussion of first language 
development and translanguaging (above), along with the effects of SES, suggests an 
avenue for further research (see, e.g. Meir & Armon-Lotem, 2017; Nielsen, 2021). 
 
Low SES 
 
Low SES has long been recognised as a source of disadvantage, and it has been a largely 
intractable problem. Lareau’s (2011) observations of parenting practices suggest that 
engaging parents as co-contributors to their children’s learning may be beneficial. The 
greatest influence of SES occurs at the school level. It is not a school characteristic: rather, 
it is a feature of the cohorts of students who enrol at each school. 
 
Schools do need to foster a culture of reading. The widely accepted Simple View of Reading 
(Gough & Tunmer, 1986) affords a compelling perspective on how a ‘concerted 
cultivation’ approach likely affects reading achievement differentially for children whose 
parents do or do not have a bachelor’s level education. In the Simple View, reading has 
two overarching components, cracking the written code and language comprehension. 
There is clear and compelling evidence that students from all backgrounds struggle with 
the knowledge and skills to crack the written code. That is, this is not a barrier that is 
specific to any cohort or a uniquely experienced causative factor. This barrier can inhibit 
both the development of the ability to read and ongoing engagement with print-based 
texts. 
 
However, a more pernicious challenge is arguably language comprehension (e.g., 
vocabulary, world, and cultural knowledge). This is because time-limited and targeted 
interventions can effectively and efficiently close the gap on cracking the code through 
targeted phonics instruction. But this is not necessarily the case with language 
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comprehension. Early and ongoing difficulties with learning to crack the code, and 
comparatively lower exposure to complex, knowledge-rich verbal interchanges and texts at 
home drives an ever-widening knowledge and skills gap. The later work of Hart and Risley 
(1995, the oft cited 30-million-word gap) is an example of the importance and differential 
impact of home-based verbal interchanges on learning to read. This does present a 
challenge to schools that enrol large proportions of low SES students. They can diagnose 
and remediate low phonics knowledge, but it is much more difficult to provide exposure 
to knowledge-rich oral language and written texts. This is where the noted potential for 
early and ongoing engagement with high quality early childhood education and care 
programs could be considered an especially significant policy intervention. 
 
Evidence of the impact of a knowledge and skills gap is compelling (McDonald, 2023). It 
undermines students’ ability to make meaning from age-appropriate texts, reduces their 
motivation for reading, and feeds a vicious cycle of higher rates of off-task behaviours, 
exclusions, and consequently diminished opportunities to close the knowledge and skills 
gap that is preventing their independent reading of age-appropriate texts (close to a five 
year gap between reading age and chronological age at year 9) (Hunter et al., 2024). 
 
However, the accumulation of disadvantage evidenced by the strong effect of school-
average ESCS in our models suggests that funding needs to be directed to those schools 
with the highest concentrations of socioeconomic disadvantage. While this does occur to 
some extent, it is clear that the current funding arrangements do not reflect the school 
resourcing standard (SRS) proposed by Gonski et al. (2018) and therefore do not 
adequately address the level of disadvantage observed in many schools. Greenwell and 
Bonnor (2022) argued that the compromises that arose in the development of the Gonski 
reforms (Gonski et al., 2018; Gonski et al., 2011) ensured that the current funding 
arrangements are not fit for purpose and that further revisions to funding arrangements 
are required. In addition, the proposed National Schools Agreement (Australian 
Government. Department of Education, 2024) seems unlikely to address funding 
disparities. It commits to “continue to provide at least 80 per cent of the SRS for all non-
government schools” while “all public schools [will be] on a path to 100 per cent of the 
SRS” (p.18). The current analysis has clear policy implications and supports the case for 
increased, targeted funding for disadvantaged schools. 
 
School effectiveness 
 
Although very few school-related variables are available that can explain differences in 
student achievement, and none of these are related to teacher practices, we find 
differences in relative value-added student achievement between schools. Some of the 
school-level influences are aggregated student factors, e.g. self-concept of reading 
comprehension ability for which the effect is +22 scale points, indicate that peers exert a 
strong influence over other students’ achievement. High school-average SES has a strong 
positive influence on student achievement. This, too, is a characteristic of the student 
body and not of the school itself. Other cumulative student factors have a negative 
influence on average achievement, e.g. bullying which has an effect of -16 scale points. 
Some effects may be attributable to school policies and practices. For example, the effect 
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of a favourable disciplinary climate compared to an average one is +12 scale points while 
the use of direct instruction (as perceived by students) has a negative influence (-26 scale 
points). This latter effect may be a case of reverse causation; that is, it may be that 
students with the greatest learning needs get more direct instruction from their teachers 
than do students who are more successful, and this may lead to a further, multiplier effect 
whereby students who perceive themselves to be labelled as ‘struggling’ or ‘poor readers’, 
develop unproductive dispositions towards reading and reading instruction. 
 
Interpretation of these effects and suggesting actions based on them is problematic. It is 
not clear whether the disciplinary climate is a consequence of a school’s policies or a 
feature of the student cohort who bring into school with them their own behavioural 
norms. Perhaps it is a consequence of both. Therefore, it is not clear whether disciplinary 
climate, and other variables with similarly ambiguous origins, should be retained in the 
model or excluded from it. Such decisions make a difference to the relative performance 
of schools and therefore to their classification as either under-performing, meeting 
expectation, or exceeding it. This classification of schools should therefore be treated as 
indicative, and schools offered an opportunity to reflect on the findings of analyses such 
as those presented above and to identify specific challenges and practices that are not 
anticipated in the data on which the analyses are based. We suggest that there is very 
considerable scope to develop further analyses of relative school effectiveness and to 
engage with schools to identify challenges of practice and to implement and evaluate 
possible solutions. 
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