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and directly influence educational policymaking.
Furthermore, Australian national educational priori-
ties are linked to educational system accountability
via the results of standardised tests. Given the influ-
ence and importance of assessment data, this paper
aimed to collate publicly available data from four
assessment programmes undertaken by Australian
students, and document long-term trends in average
achievement across all available assessments. Results
are reported from three international assessments,
the Progress in International Reading Literacy Study,
the Trends in International Mathematics and Science
Study and the Programme for International Student
Assessment (PISA), along with the only Australian as-
sessment, the National Assessment Program: Literacy
and Numeracy. Of these four, only PISA demonstrated
systematic declines in average scores over time. For
the remaining three programmes, results in the pri-
mary school years showed initial improvements that
were subsequently maintained over remaining itera-
tions of the tests. In secondary school, students' aver-
age results neither declined nor increased appreciably
over time. The consensus of the four largest assessment
programmes undertaken by Australian students since
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1995 thus fails to support the prevailing narrative of a
broadscale decline in academic skills attainment.
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1 | INTRODUCTION

Standardised assessments of academic abilities are now part of the fabric of contemporary
K-12 schooling, both in Australia and internationally (Verger, Parcerisa, & Fontdevila, 2019).
Over the last 40years, multiple assessment programmes have been developed and adminis-
tered to Australian schoolchildren. These assessments generally focus on students' attainment
of the basic skills that are considered foundational to academic success. Tests assess students'
literacy, including reading comprehension, spelling and writing; numeracy, including math-
ematical content knowledge and applications; and knowledge and applications of science.
Results of these tests are subsequently interpreted as evidence of the educational attainment
of the population of students at various points of their schooling careers. Test performance
is also used as evidence of the capacity of schools and teachers to impart these basic skills to
their students (McGaw et al., 2020; Thompson, 2013), to identify areas of concern (e.g., groups
of students who underachieve relative to others), and to inform policies for educational reform
(Lingard, 2011; Lingard et al., 2014). It is therefore paramount that data generated by these
assessments are accurately and holistically interpreted.

While Australian students participate in multiple assessments, results of each are gener-
ally interpreted independently of others. To date, a comparison of results on all testing pro-
grammes across the span of time that Australian students have participated has not been
documented in detail. Given the influence of standardised test results for evaluating school
system performance and for informing policy, it is vital data from all the assessments under-
taken by Australian students are accessible and reported accurately. The purpose of this paper,
therefore, was to compile publicly available data on Australian students' average achievement
in the four largest and longest-running national and international standardised assessment
programmes. The paper documents trends in average results for each year Australian students
participated in each assessment, providing a comparative overview of achievement on these
assessments from 1995 to 2022.

1.1 | Standardised assessment programmes in Australia

Data from standardised assessments are increasingly influential in Australian educational
policymaking, school improvement programmes and teaching practice (McGaw et al., 2020).
The rise of standardised assessments in Australia, and elsewhere, and their influence on edu-
cational policy has been extensively discussed (Ball, 2015; Gillis et al., 2016; Lingard, 2011;
Lingard & Sellar, 2013; Lingard et al., 2014; Savage et al., 2013). Results of standardised tests
are embedded within what Savage et al. describe as “market-based models of governance”,
which emphasise principals of transparency and accountability (c.f. Verger et al., 2019, p. 162).
From this perspective, numerical scores on standardised tests provide schools, policymakers
and the public with (seemingly) precise and irrefutable information about students' attain-
ment and progress and, by extension, the health of the education system as a whole. Using
assessment data, educational outcomes can be easily and quickly compared and evaluated
within and between nations, and policy recommendations be made (Cumming et al., 2019;
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Gillis et al., 2016; McGaw et al., 2020). It is difficult to argue against the rationality of num-
bers. That said, standardised tests are a limited representation of school achievement (Wu &
Hornsby, 2014) given that they assess a narrow range of educational domains. Irrespective,
their influence on Australian educational policy is now far-reaching, outweighing any other
kind of evidence on students' school progress.

For Australian governments, standardised assessments are the operational means to an-
swer questions about whether students are attaining the requisite skills to effectively par-
ticipate in the future workforce, and whether they are developing into active and informed
citizens (Department of Education, Skills and Employment [DESE], 2019). For example, the
Measurement Framework for Schooling in Australia (Australian Curriculum, Assessment and
Reporting Authority [ACARA], 2020) links the national educational priorities outlined in the
Alice Springs (Mparntwe) Education Declaration (DESE, 2019) to system accountability and
policy development via the results of standardised tests. In the language of economic ratio-
nalism, student achievement is a Key Performance Measure (KPM), providing “evidence of
the outcomes of schooling” (p. 8). If students are not attaining the minimum proficiency stan-
dards set jointly by testing authorities and ACARA, then arguably, targeted improvements
to schooling can be made. In this view, large-scale, generalisable information about student
achievement is essential for effective education policymaking.

Given the central importance of results of standardised tests in evaluating Australian
students, teachers, schools and education systems, it is notable that there have been few at-
tempts to compile time series information about student achievement in all existing and on-
going assessment programmes. The National Assessment Program: Literacy and Numeracy
(NAPLAN) Review (McGaw et al., 2020) is one exception. This review reported patterns
of achievement in national and international assessment programmes up to 2019, finding
varied evidence indicating improvement, decline or minimal change, depending on the as-
sessment programme, age or school year of students tested, and state or territory. While the
information reported in the 2020 review is useful, comparing achievement on standardised
tests was only one of several aims in the report. An updated and expanded examination
of standardised assessment data in the Australian context is warranted for several rea-
sons. First, data from the 2021 round of the Progress in International Reading Literacy
Study (PIRLS) became available in mid-2023, allowing reporting on three waves of PIRLS
rather than two. Similarly, the 2019 round of the Trends in International Mathematics and
Science Study (TIMSS) were not available for the 2020 NAPLAN review and are reported
in this paper. Data from the latest round of testing in the Programme for International
Student Assessment (PISA) were released in 2023 and are also included. Finally, with the
shift to an online, adaptive assessment now complete, the time series for NAPLAN data
was re-set in 2023 (ACARA, 2023). This means that data from the 2008 to 2022 NAPLAN
assessments can be reported in their entirety, with results from 2023 onwards representing
a new, slightly different assessment. Full time series data for the school years included in
the assessment programme (Years 3, 5, 7 and 9) in the new iteration of NAPLAN will not
be available until 2029.

The aim of the current paper, therefore, was to compile information generated by the four
national and international educational assessments identified in the Measurement Framework
for Schooling in Australia (ACARA, 2020) since these assessments are intended to be used to
evaluate the progress of Australia's schools and students. I update and extend the chapter in
the NAPLAN Review (McGaw et al., 2020) by visually presenting a more comprehensive break-
down of each of the assessment programmes. My intention is to provide easily accessible infor-
mation on the patterns of average student achievement on these assessments for all available
test years. Comprehensive information about national progress on all major assessments is
crucial if governments intend to rely on these data to inform policy development and evaluate
schools and teachers.
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1.2 | Standardised assessments undertaken by Australian students

In this section, I provide brief information on each of the four assessments reported in this
paper. I describe the focus and content of each test, the sampling method, and how scale scores
and achievement bands are generated. Additional and extensive information on each testing
programme can be found on the Website for each, in official reports of results, and in techni-
cal documentation. For each assessment programme, I cite the official report from the most
recent round of assessments included in this paper, though additional historical reports are
publicly available.

It is worth noting that the term “basic skills” is taken to mean those fundamental, func-
tional academic skills and capabilities that students are expected obtain as they prog-
ress through their schooling career (c.f. Organisation for Economic Co-operation and
Development [OECD], 2015). Basic skills include, for example, comprehending written pas-
sages in different genres, performing basic mathematical operations and completing sim-
ple, functional writing tasks. Some standardised tests focus on assessing basic skills (e.g.,
NAPLAN), while others may put more emphasis on higher order application and interpre-
tation skills (e.g., PISA).

The Progress in International Reading Literacy Study (PIRLS) assesses the reading skills
of students in Year 4 (Hillman et al., 2023). The PIRLS uses a two-stage stratified cluster
sampling method to select full classes of students nested within randomly selected Australian
schools. Design weights are incorporated if necessary so that while the sample of students
undertaking the PIRLS tests is small relative to the full population of Year 4 students, the sam-
ple is representative of this population. Australian students have participated in three PIRLS
rounds: 2011, 2016 and 2021. The number of schools, students and the average age of students
undertaking PIRLS in each participation year is in Table 1.

The PIRLS tests assess students' understanding of the “purposes for reading” and the “pro-
cesses of comprehension” (Hillman et al., 2023, p. 2). Tests comprise one literary text and one
information text, and questions are in multiple-choice or short-answer format. Item response
theory methods are used to transform students' raw scores to the PIRLS historical scale (de-
veloped in 2001). The PIRLS scale has a mean of 500 and a standard deviation of 100 points.
Average scores are reported for the whole sample and for subgroups, and student achieve-
ment is also reported as meeting one of four proficiency bands: Low, Intermediate, High and
Advanced. To meet Australia's National Proficiency Standard, students should meet or exceed
the Intermediate PIRLS benchmark. Additional information about PIRLS assessments can be
found on the Australian PIRLS Website, and all data used in this study are publicly available
(https://[www.acer.org/au/pirls/reports-and-data).

The Trends in International Mathematics and Science Study (TIMSS) assesses maths and
science achievement in Year 4 and Year 8. Students are sampled using the same methodology
applied in PIRLS tests (described above), and Australian students have participated in six
rounds of TIMSS in total, beginning in 1995, missing the 1999 round and then the five rounds

TABLE 1 Total number of Australian schools and students, and average age of students participating in the
PIRLS assessments in Year 4 in each year.

2011 2016 2021

Year 4
Schools 280 286 281
Students 6126 6341 5487
Average age 10 10 10
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TABLE 2 Total number of Australian schools and students, and average age of students participating in the
TIMSS assessments in Year 4 and Year 8 at each year.

1995 2003 2007 2011 2015 2019

Year 4
Schools 191 204 229 280 287 287
Students 6507 4675 4108 6146 6057 5890
Average age 9.5% 9.9 9.9 10 10 10.1

Year 8
Schools 158 210 228 275 285 284
Students 6196 5355 4069 7556 10,338 9060
Average age 13.5% 13.9 13.9 14 14 14.1

*Mean age is approximated from the information on the 1995 samples reported in Gonzales and Foy (1997).

every four years from 2003 to 2019. The number of schools and students participating in each
round, and the average age of participating students is in Table 2.

The test documentation for TIMSS indicates that the tests are “designed, broadly, to align
with the mathematics and science curricula used in the participating education systems and
countries” (Thomson et al., 2020). For mathematics, Year 4 students are assessed on three
content domains including number, measurement and geometry; in Year 8, number and ge-
ometry content domains are retained, with algebra and data, and probability added to make
four domains. For science, Year 4 students are assessed on three content domains: life science,
physical science and earth science; Year 8 students are also assessed on earth science, along
with biology, chemistry and physics. The TIMSS tests are designed to assess subject matter
knowledge (the content dimension) and students' ability to use knowledge, application and rea-
soning in their response to questions (the cognitive dimension). Test question format is either
multiple-choice or short-answer. While TIMSS has begun the process of shifting to an online
test format, Australian students in 2019 (and all previous years) completed paper-based tests
(Thomson et al., 2020).

For each test, item response theory is used to generate a scale with a mean of 500 and a stan-
dard deviation of 100 points (Thomson et al., 2020). Each new test is mapped to the historic
TIMSS scale so that mean changes over time can be interpreted. However, each test should be
interpreted with reference only to other iterations of the same test. That is, comparisons can-
not be made between Year 4 and Year 8 same-domain tests nor between different domain tests
at the same year. Student scores on tests are subsequently mapped to one of four proficiency
bands: Low, Intermediate, High and Advanced. Students who meet or exceed the Intermediate
benchmark are also meeting Australia's National Proficiency Standard. All official reports and
data used in this study are available on the TIMSS Website (https:/www.acer.org/au/timss).

The Programme for International Student Assessment (PISA) is perhaps the best
known of the international assessments undertaken by Australian students. Every three
years since 2000, representative samples of 15-year-old Australian students have been as-
sessed, with the 2022 PISA round, making the eighth cohort to participate in the three-
yearly cycle. Interruptions caused by the COVID-19 pandemic meant the round scheduled
for 2021 was pushed back to 2022, with initial results released in late 2023 (Australian
Government, 2023a). A stratified random sampling approach is used to select a represen-
tative sample of schools, and a random sample of students within those schools then sits
the tests (Thomson et al., 2019). As for PIRLS and TIMSS, while the absolute number of
students sitting the PISA tests is small compared with the population, the sampling meth-
odology is robust and the samples can be considered representative of the population of
15-year-old students in Australia. Students are sampled based on their age rather than their
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school year, so students in Year 9, Year 10 or Year 11 are included in the samples (Ainley
et al., 2020). The numbers of schools and students and the birthdate range for participant
selection in each round of PISA are reported in Table 3.

The PISA tests focus on the application of knowledge and skills in three subdomain tests:
Reading Literacy, Mathematical Literacy and Scientific Literacy. Unlike TIMSS, PIRLS and
NAPLAN (see below), PISA tests are not specifically mapped to the content of the Australian
curriculum (McGaw et al., 2020). Instead, PISA aims to:

...measure the cumulative outcomes of education by assessing how well 15-year-olds
... are prepared to use the knowledge and skills in particular areas to meet real-life
opportunities and challenges.

(Thomson et al., 2019, p. xiii)

The application of knowledge and skills is therefore central to the purpose of PISA tests and
guides their construction: The term “literacy” for each domain denotes this purpose. That is, un-
like the other standardised assessments examined in this paper, PISA does not assess basic skills
alone, rather the intention is to assess how well students can apply knowledge from the specific
tested domains to solve problems.

The format of the tests is generally a stimulus text followed by two or more multiple-choice
or short-answer questions (Thomson et al., 2019). Mathematical and Scientific Literacy tests
contain stimulus items focussing on problems or scenarios requiring knowledge or under-
standing of concepts relevant to those domains. Reading Literacy tests contain a variety of
texts for different purposes (e.g., descriptions, narrations, expositions, arguments and instruc-
tions) and assess skills including fluency, locating information, understanding and evaluation.

Item response theory is used to generate scales for each test domain separately. Each scale
has a mean of 500 and standard deviation of 100, and scores are subsequently mapped to pro-
ficiency bands. Each domain is mapped to its historical scale using a common-item equating
procedure so that cohort changes can be observed (Thomson et al., 2019). The proficiency
bands were developed, and the scales refined, on the first occasion that an assessment domain
was the focus area of PISA, that is, Reading Literacy in 2000, Mathematical Literacy in 2003
and Scientific Literacy in 2006. For this reason, proportions of students falling into each profi-
ciency band in each domain are only available from these years forward, while mean scores are
available for every year (i.e., 2000-2022). For each domain, the National Proficient Standard
for Australian students is set at Level 3 or above. Official reports and all data used in this study
are publicly available (https://www.acer.org/au/pisa).

The NAPLAN commenced in Australia in 2008. This programme aims to assess the lit-
eracy and numeracy attainment and progress of all students from middle primary to middle
secondary school. Students sit NAPLAN tests in Reading Comprehension, Writing, Spelling,
Grammar and Punctuation, and Numeracy in four biennial school years, Years 3, 5, 7 and
9. This national programme replaced previous state-based standardised assessments, such
as the Basic Skills Test (NSW), which began in 1989, and the Western Australian Literacy
and Numeracy Assessment, which began in 1998. Unlike the international test programmes,
which select representative samples of students to participate in the assessments, NAPLAN
is a population census of student achievement, and the only standardised assessment that all
students undertake at multiple time points. Approximately one million Australian students
sit NAPLAN tests each year with similar proportions across the four assessed year levels (i.e.,
~250,000 students in each of Year 3, 5, 7 and 9; ACARA, 2021). The age of students when they
sit the tests depends on (a) school entry policies for the state influencing the age at which stu-
dents entered school, (b) whether students completed a prep or kindergarten year or entered
in Year 1 and (c) whether students repeated or skipped a year (though these cases are rare in
Australia, approximately 1-2 per cent of students repeat a year; Anderson & Anderson, 2020;
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Larsen et al., 2021). Up to 2022, NAPLAN tests were undertaken on the same dates each year,
so students were exactly two years older at each NAPLAN test subsequent to Year 3 (average
age 8 years 7months approx., ACARA, 2021).

The tests are scaled using Rasch item response theory, producing a ratio interval-scale
(ACARA, 2022). For each assessment, students' results are reported on 1-1000 point scale. Up
to the 2022 round of assessments, scale scores were mapped to one of 10 achievement bands.
Students' scores in lower school years spanned lower achievement bands and those in higher
school years spanned higher bands; for example, Year 3 results spanned Band 1 to Band 6,
increasing to a span of Band 5 to Band 10 in Year 9. An equating process allowed each year's
assessment to be mapped to the historical achievement scale set in 2008 so that cohort changes
could be represented (ACARA, 2021). In addition, achievement across the four years' assess-
ments was horizontally equated so that within-cohort growth could be mapped from Year 3
to Year 9.

The design of NAPLAN means that population achievement can be examined in two ways:
(a) between-cohort achievement trends for each year level assessed (i.e., average achievement
differences for all cohorts completing Year 3 tests and Year 5 tests), and (b) longitudinal within-
cohort trends over the four assessments (i.e., Year 3, 5, 7 and 9). One advantage of NAPLAN
tests, compared with the international testing programmes outlined above, is their capacity
to track students' achievement over time. This is not possible with cross-sectional assessments
occurring at only one school year or age, as is the case for all other assessments reported in
this paper.

The NAPLAN content is aligned with the Australian curriculum for English (Reading,
Writing, Spelling, Grammar and Punctuation tests) and Mathematics (Numeracy test). For all
tests except Writing, students respond to prompts or questions in either a multiple-choice or
short-answer format. The Writing tests asks students to respond to a prompt in either a persua-
sive or narrative genre. Prior to 2011, the genre varied year to year, making comparisons over
time difficult. Since 2011, every Writing test, except for 2016, has been a persuasive prompt.
Students' scripts are marked against the same criteria each year, and the 2016 narrative task re-
sults were later mapped to the persuasive criteria, allowing cross-time comparisons from 2011
to 2022 (McGaw et al., 2020). Additional detail on test items, duration and response formats
for instance, can be found in technical reports (ACARA, 2022) and all data used in this study
are publicly available (https://www.acara.edu.au/reporting/national-report-on-schooling-in-
australia/naplan-national-report). Past test papers for the Years 2012 to 2016 are also available
online.

2 | METHODS

The publicly reported mean scores and proportions of students falling into achievement bands
or levels for each assessment programme were collated manually in MS Excel, and all fig-
ures were generated using the Excel built-in tools. Data from each assessment programme
are presented visually such that trends in average achievement over time can be observed for
each subdomain of each assessment programme. I acknowledge that plotting average scores
for groups of students is a fairly one-dimensional approach to evaluating students' academic
achievement, since variability is not considered. Nonetheless, average scores are the primary
means of communicating information to the public, and to governments, about students'
achievement on all the included tests. Additional figures also show the proportions of students
falling in each achievement band for every available round of each assessment. This strategy
provides some insights into the spread of achievement across the distribution, though I rely
on the cut-off scores set by testing authorities that categorise students into achievement bands
(i.e., continuous variables are categorised using rules specified for each assessment), and I do
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not use inferential statistics to test whether changes in proportions of students in each band
are significantly different from zero. Notwithstanding these limitations, the intention here is to
provide broad information about population trends and within-test plots can achieve this aim.

While statistical significance of between-group achievement differences is often docu-
mented in national reporting of standardised assessments (McGaw et al., 2020), interpreting
statistical significance in this way can be problematic. All of these programmes assess large
groups of students (i.e., not fewer than 4000 and up to 260,000 in any assessment), so differ-
ences between-cohort groups taking the tests in different years can be statistically significant
without being practically meaningful. Furthermore, one aim of interpreting statistical signifi-
cance is to generalise to a theoretical population. When assessments are designed to assess the
entire population of students, as with NAPLAN, statistical significance is arguably meaning-
less (though comparisons of cohorts may be defensible) (Cowger, 1984).

Alternatively, effect sizes may be selected as the means for interpreting cohort achievement
differences within each assessment programme. While effect sizes are less affected by sample
size, for cross-sectional assessments, they can only be interpreted for the same test in the same
age group. In this paper, I do not make direct comparisons of changes in mean scores or effect
sizes between different assessments for two reasons. First, the amount of progress made on
standardised assessments over a given time span is greater for younger students than for older
(Hill et al., 2008; Kraft, 2020); thus, an effect size difference of 0.2SD for students aged 15 has
a different interpretation to the same effect size for students aged 7. Comparisons of effect
size differences for students of different ages are extremely problematic (e.g., see Australian
Education Research Organisation [AERO], 2023 for an example of poor comparisons of effect
size differences). Second, even if assessments are vertically equated (as for NAPLAN), the
types of abilities tested in similarly named assessments may be qualitatively different in differ-
ent age groups (Paris, 2005). That is, just because a test is a ‘reading’ test, the nature of the test
will be different for children in Year 3 compared with adolescents in Year 9. This restriction
is echoed in Wiliam's (2019) exhortation to meta-analysis of education research to ensure the
reported effect sizes are comparing the same things.

For NAPLAN, I focus mainly on cohort differences within-school years (e.g., comparing
Year 3 achievement in 2012 with Year 3 achievement in 2017). However, I do also examine pro-
portions of students falling in achievement bands over the four assessed years. For this latter
analysis, I rely on the test-equating procedure outlined in the NAPLAN Technical papers
(ACARA, 2022), which allows a comparison of scale scores (and hence bands) across year-
levels. Nonetheless, I acknowledge that the underlying assumption of vertically scaled tests
(such as NAPLAN), that the tests measure the same theoretical domain at each assessment
point (Briggs & Weeks, 2009), is a fairly strong assumption to make for an assessment pro-
gramme spanning students aged §-14.

3 | RESULTS
31 | PIRLS

Figure 1 shows mean scores for the Australian sample in the Year 4 PIRLS Reading assessments
for 2011, 2016 and 2021. To allow an understanding of the possible variability in PIRLS Reading
scores, the y-axis is centred at the mean (500), allowing a span of one standard deviation on
the historic PIRLS scale (i.e., 100 scale scores=1SD). The average scale score for Australian
students increased from 527 in 2011 to 544 in 2016, and 540 in 2021. The improvement from
2011 to the latter two years is approximately +0.155D. The difference between 2016 and 2021
is negligible (Hillman et al., 2023). Figure 2 shows the percentage of Australian students
meeting each of the five international PIRLS benchmarks, from “Below low” to “Advanced.”
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FIGURE 1 Time series showing mean scores in the Year 4 PIRLS Reading assessments for the representative
sample of participating Australian students 2011-2021.
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FIGURE 2 Proportions of Australian students meeting each of five benchmarks in Year 4 PIRLS Reading
assessments. N.B. The Intermediate benchmark is the Australian minimum standard.

The percentage of students meeting the Advanced and High benchmarks increased from 42
per cent in 2011 to 52/48 per cent in 2016 and 2021, respectively. Conversely, the percentage
of students not meeting the Australian minimum standard (Low or Below low benchmarks)
reduced from 24 per cent in 2011 to 19/20 per cent in 2016 and 2021. These results suggest a
positive trend overall in that reading achievement of Australian Year 4 students improved from
2011 to 2016 and remained similar to 2021, as measured by both the mean performance and the
proportions of students attaining the minimum benchmark.
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3.2 | TIMSS

Figure 3 shows mean scores in the Year 4 TIMSS Mathematics (top panel) and Science tests
(bottom panel) for the six years Australian students have participated in these assessments
(1995-2019). For both the Year 4 and Year 8 (Figure 5) TIMSS assessments, the y-axis is centred
at the historic mean of 500 on the TIMSS scales, with one standard deviation above and below
the mean indicating the range of variation in scores (1SD=100). In the Year 4 Mathematics
tests, the average achievement of Australian students increased between 1995 and 2007, by 21
scale scores (approximately 0.2SD). Thereafter, the Australian average Year 4 TIMSS maths
achievement has remained relatively stable. For the TIMSS Science assessments (Figure 2,
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FIGURE 3 Time series showing mean scores in the Year 4 TIMSS Maths assessments (top panel) and Year
4 TIMSS Science assessments (bottom panel) for the representative sample of participating Australian students,
1995-2019.
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bottom panel), Australian students performed similarly from 1995 to 2015 with averages ~20
scale scores above the historic mean of 500 (approximately 0.2SD). The highest average was
from the most recent round of assessments in 2019 (533 on the TIMSS science scale).

Figure 4 shows the proportions of Year 4 students at each assessment year meeting each of
the five international benchmarks set by the TIMSS test developers. The Intermediate bench-
mark is the national minimum standard in Australia. Students falling into the Low and Below
low benchmarks are considered to not be meeting expectations for Maths or Science in Year
4. For the Maths tests, between 1995 and 2007, the proportion of students working at the
Advanced level increased and thereafter remained stable to 2019. Conversely, the proportion of
students not meeting the minimum standard (those in the Low and Below low levels) reduced
from almost 40 per cent in 1995 to ~30 per cent from 2011 onwards. There is no strong pattern
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FIGURE 4 Proportions of Australian students meeting each of five achievement benchmarks in Year 4 TIMSS
Maths (top panel) and Science (bottom panel). N.B. The Intermediate benchmark is the Australian minimum
standard.

1PUOD PUe SLLLG L 3} 385 *[GZ02/20/2T ] U0 ArRIqITBUIIUO ABIM [10UN0D LRSI [RIIPAIN PUY UIESH [RUOIRN AQ THE ¥ e/Z00T 0T/10p/w00" A3 1mARe.qfou1UO//SY Woi} pAPeOjuMOQ ‘T 'SZ0Z ‘SSOrBEST

fopmA.

pue

8UBO 17 SUOLILLIOD aAeaI) 3|qedt|dde ay) Aq peusenob afe sapite WO ‘8sn Jo Sani Joj Akigiauljuo A3\ uo



ﬂWl LEY

LARSEN

Yr 8 TIMSS Maths Assessment Scale Score
H . S H w wv wv wv w (o2}
N B (=2} o] (=] N Y [*2] o] o
o o o o o o o o o o

N
Q
o

600

580

560

540

520

500

480

460

Yr 8 TIMSS Science Assessment Scale Score

440

420

400

1995 2003 2007 2011 2015 2019

—e—Australian sample mean

1995 2003 2007 2011 2015 2019

—e—Australian sample mean

FIGURE 5 Time series showing mean scores in the Year 8 TIMSS Maths assessments (top panel) and Year
8 TIMSS Science assessments (bottom panel) for the representative sample of participating Australian students,

1995-2019.

for the proportions of students at the top and bottom of the achievement distributions for Year
4 Science. Less than 30 per cent of students are categorised as Low or Below low proficiency
in Science at all assessments, and the proportion of students meeting the Advanced level fluc-
tuates around 10 per cent.

Average scores for the Australian samples of students undertaking Year 8§ TIMSS
Mathematics (top panel) and Science assessments (bottom panel) are shown in Figure 5. As
with the Year 4 TIMSS tests, Australian Year 8 students did not participate in TIMSS tests
in 1998. For Year 8§ Mathematics, Figure 5 shows Australian students' average achievement
ranging around the midpoint of the scale: 500 scale scores. Students had the highest average
achievement in the most recent assessment in 2019, 517 on the TIMSS scale. This represents
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approximately 0.25D improvement from the lowest average in 2007 (496 scale scores). Average
achievement in Year 8 TIMSS Science tests shows a similar pattern to that of the Year 4 Science
tests with the Australian average remaining approximately 0.25D above the scale midpoint at
each test year. The highest mean for Year 8 Science was also in the most recent round of as-
sessments, 2019, a score of 528 on the TIMSS science scale (0.25SD above the historic mean).
Figure 6 shows the proportions of students meeting each of the five proficiency benchmarks
for TIMSS Year 8 Maths (top panel) and Science tests (bottom panel) over all six participation
years. The percentage of students meeting the Advanced benchmark has slightly increased
from 1995 (7 per cent of students) to 2019 (11 per cent of students), while those in the Below low
category have remained stable at around 10 per cent. The proportion of students meeting the
Australian minimum standard (Intermediate) declined and then improved between 1995 and
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FIGURE 6 Proportions of Australian students meeting each of five achievement benchmarks in Year 8§ TIMSS
Maths (top panel) and Science (bottom panel). N.B. The Intermediate benchmark is the Australian minimum
standard.
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2019 such that the same proportion of students did not meet the minimum in both the 1995 and
2019 round of assessments (32 per cent). It is worth noting that the year with the lowest average
score (2007) was also the year in which the highest proportion of students did not meet the
minimum standard (41 per cent).

Proportions of students falling in each proficiency band fluctuated from year to year for
the Year 8 Science tests. Around 30 per cent of students did not meet the minimum standard
in each assessed year, though the 2019 round showed some improvement with this proportion
declining to 26 per cent. Similarly, those attaining the Advanced benchmark ranged around
10 per cent, with the highest proportion in this band also in the 2019 assessment round (13 per
cent). The 2019 overall mean was also the highest of all the assessment years.

3.3 | PISA

In this section, I present data from PISA Reading, Mathematics and Science Literacy tests for
all years that Australian students have participated (2000-2022). Mean scores for each round
are plotted separately for each domain. Benchmarks for each of the assessed domains were
developed in the 2000 round (for Reading), the 2003 round (for Mathematics) and the 2006
round (for Science). The OECD used these years because the respective domain was the focus
of the assessment programme in the related year, and students answered a more comprehen-
sive battery of questions for the given domain. These detailed assessments were then used as
benchmarks, with future assessments mapped to the benchmarks in the scale equating process
in each subsequent year.

There are six proficiency levels for Reading Literacy and seven proficiency levels for
Mathematics and Science. The levels for the latter two domains were initially developed with
seven categories ranging from “Below Level 1” to “Level 6.” For the Reading Literacy domain,
six levels were initially set with “Level 57 as the highest. From 2009, PISA included two addi-
tional categories at each extreme of the distribution for Reading Literacy, including “Level 6”
at the top end, and splitting “Below Level 1” into two categories. However, the cut-off scores
on the PISA scale, against which all years' assessments are mapped, were not altered, allowing
us to maintain consistency and report the original six levels at each year. In Figure 8, “Level
5” includes the small proportion of students achieving at the later-added Level 6, and “Below
Level 1”7 comprises both of the lowest categories (renamed “Level 1a” and “Level 1b” in 2009).

Figure 7 shows mean scores in the PISA Reading Literacy assessments for the representative
Australian sample of students who participated in the tests from 2000 to 2022. The y-axis is
scaled such that the historical PISA scale mean (500 points) is the centre point, and a span of
one standard deviation above and below the mean is represented (i.e., 15D =100 points). The
average scores of Australian students have steadily declined since 2000 from an initial score of
528 to an average of 498 in 2022. This decline can be understood as approximately 0.3SD on
the PISA Reading Literacy scale.

Proportions of Australian students meeting each of six proficiency levels in Reading
Literacy is shown in Figure 8. The most notable difference between the initial two assessment
years and the subsequent assessment years is the steady increase in the proportion of students
categorised as Low or Below Low. In 2000 and 2003, 12 per cent and 9 per cent of students (re-
spectively) achieved in these bottom two levels; this percentage increase to 21 per cent in 2022.
Essentially, this is a doubling of the proportion of students “unable to demonstrate the capac-
ity to use their reading literacy skills to solve a wide range of practical problems” (De Bortoli
et al., 2023, p. 163). The proportion of students in the highest proficiency level declined from a
high of 18 per cent in 2000 to fluctuate around 10—13 per cent of students attaining Level 5 and
above in all subsequent years.
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FIGURE 7 Time series showing PISA Reading Literacy test mean scores for the representative sample of
participating Australian students 2000-2022.
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FIGURE 8 Proportions of Australian students meeting each of six proficiency levels in PISA Reading Literacy
assessments 2000-2022. N.B. The Level 3 benchmark is the Australian National Proficient Standard.

The mean scores for the PISA Mathematical Literacy test for the representative sample of
participating Australian students in all years is shown in Figure 9. The decline in mean scores
in Mathematical Literacy is clearly evident in this time series. Australian students had the
highest within-country average in 2000 (533 points). This average score steadily declined to
a mean of 487 in the latest assessment round in 2022. This change equates to approximately
0.45SD on the PISA Mathematical Literacy scale.
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FIGURE 9 Time series showing PISA Mathematical Literacy test mean scores for the representative sample of
participating Australian students 2000-2022.

Mathematical Literacy

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2003 2006 2009 2012 2015 2018 2022

M Below Level 1 Mlevell Mlevel2 Mlevel3 Mlevel4 MLlevel5 M Llevel6

FIGURE 10 Proportions of Australian students meeting each of seven proficiency levels in PISA
Mathematical Literacy assessments 2003-2018. N.B. The Level 3 benchmark is the Australian National Proficient
Standard.

Figure 10 shows the percentages of students falling into each of seven proficiency levels from
2003 to 2022. Again, similar to the distributions of students in the Reading tests, Figure 10
shows the steady increase in the percentage of students not meeting the Australian national
proficient standard (Level 3). In particular, the percentage of students falling into the two low-
est proficiency levels increased from 14 per cent in 2003 to 26 per cent in 2022. This trend was
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FIGURE 11 Time series showing PISA Scientific Literacy test mean scores for the representative sample of
participating Australian students 2000-2022.

accompanied by a decline in the proportion of students in the highest two proficiency bands.
In 2003, 20 per cent of Australian students achieved in these highest two bands; in 2022, this
had declined to 13 per cent of students, with only 4 per cent achieving in the highest band.

Figure 11 shows the mean scores for Australian students on the PISA Scientific Literacy tests
from 2000 to 2022. Similar to both the Reading and Mathematics tests, mean scores declined
between 2000 and 2022, though this trend is particularly notable between 2009 and 2018. The
change from a mean of 528 points (2000) to 503 points (2018) is approximately equivalent to a
change of 0.2558D. The difference between 2018 and 2022 (an increase of 4 points to 507) was
not statistically significant. Also similar to the other two domains, Figure 12 shows an increase
in the number of students in the bottom two proficiency levels for Scientific Literacy, increas-
ing from 13 per cent of students in 2000 to 19 per cent of students falling into the bottom two
categories in 2022. This trend is also accompanied by a steady decline of students attaining the
top two proficiency standards, falling from 15 per cent in 2000 to 10 per cent in 2018, though
13 per cent of students achieved in the top two categories in the 2022 tests.

3.4 | NAPLAN

In this section, I present data for each of the five domains of NAPLAN: the Literacy
domain, which includes Reading, Spelling, Grammar and Writing, and the single Numeracy
assessment. In the interests of parsimony, I present mean scores for all calendar years for all
four assessed school years in one figure. Since the standard deviations differ for each year,
the y-axis is scaled to cover the full possible range of scale scores (i.e., 0-1000). The National
Report on Schooling Data Portal (ACARA, n.d.) indicates that the writing test used prior
to 2011 (narrative writing) was not on the same reporting scale as the writing tests from 2011
onwards (persuasive writing). Therefore, writing test results prior to 2011 are not able to be
compared with tests subsequent to 2011. Writing tests are reported from 2011 onwards. In
both 2021 and 2022, the Year 9 participation rate across all NAPLAN domains was less than
90 per cent. ACARA (n.d.) indicates this low participation rate means that estimates do not
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FIGURE 12 Proportions of Australian students meeting each of seven proficiency levels in PISA Scientific
Literacy assessments 2006-2022. N.B. The Level 3 benchmark is the Australian National Proficient Standard.

“meet the technical data standards to ensure unbiased results for the calendar year.” Finally,
scale score changes are transformed into standard deviations (SD) using the SD of the first
reported assessment. The SDs differ by year, with generally smaller SDs in the higher years.
However, SDs do not change appreciably from cohort to cohort. Unlike the national reporting
(ACARA, n.d.), I do not interpret statistical significance of the differences between cohorts
given the whole population is sampled for each assessment.

The mean scale scores for the population of Australian students undertaking NAPLAN
Reading tests overall years are shown in Figure 13. As for all NAPLAN domains, the mean
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FIGURE 13 Time series showing NAPLAN mean Reading test scores for Years 3, 5, 7 and 9 at all calendar
years assessed. Note: NAPLAN tests were not undertaken in 2020.

D U SWLB L 3L 895 *[5202/£0/2T] U0 ARIq118UIIUO 4311 ‘10UN0D) Yo BIIPSIN PUY UIESH [RUO RN Ad TE t51/200T 0T/10pi00™AB] 1 Asecj1puijuo//sdiy o1y popeojumoq ‘T ‘G20z ‘SS9v6E8T

fopmA.

8UBO 17 SUOLILLIOD aAeaI) 3|qedt|dde ay) Aq peusenob afe sapite WO ‘8sn Jo Sani Joj Akigiauljuo A3\ uo



LARSEN

Wi LEYM

scores increase by school year, with Year 3 represented by the bottom line, increasing
through Year 5 and 7 represented by the middle lines and Year 9 mean Reading scores rep-
resented by the top line. The Year 3 mean increased steadily from 2008 (400) to 2021/2022
(438). This change can be interpreted as approximately a 0.45SD improvement in reading
across the Australian population of Year 3 students from 2008 to 2022. The Year 5 mean
also increased from 2008 (484) to 2022 (510), an increase of approximately 0.34SD over
14 years. By contrast, the Year 7 and Year 9 mean Reading scores remained relatively sta-
ble—a trend that was appropriately labelled “flat” by ACARA (n.d.). Year 7 scores ranged
from 536 to 546, while Year 9 ranged from 575 to 585. A 10 scale-score difference is equal to
approximately 0.155D in Year 7 and Year 9 NAPLAN, though neither year showed notable
patterns of improvement or decline.

Mean scores for NAPLAN Spelling (Figure 14) show similar patterns to those for Reading,
though with smaller increases in means for Years 3 and 5. Year 3 Spelling increased from 400
in 2008 to 418 in 2022 (+0.23SD), while Year 5 increased from 484 to 505 (+0.29SD). Year 7 and
Year 9 Spelling remained similar in all years' tests. In the Grammar and Punctuation domain
(Figure 15), Year 3 was the only year to show increases in mean scores from 2008 (403) to 2022
(433), an improvement of approximately 0.34SD. The remaining year levels demonstrated no-
tably stable patterns over the 14years of tests, with some years returning slightly higher, and
other years returning slightly lower average scores.

NAPLAN Numeracy test mean scores for all school years and calendar years are shown in
Figure 16. Results in Numeracy for all years have been largely stable since 2008. The most nota-
ble exception is the increase in mean scores for Year 5 from 475 in 2008 to a high of 495 in 2021,
an improvement of 0.29SD. In the remaining year levels, mean scores improved or declined
slightly from year to year with no striking overall pattern (i.e., a “flat” trend; ACARA, n.d.).

NAPLAN Writing test means from 2011 to 2022 are in Figure 17. Year 3 Writing means re-
mained stable from 2011 to 2022 with slight increases and declines in each year. The remaining
three year levels show a trend that ACARA (n.d.) labels as “u-shaped.” That is, writing scores
declined slightly from 2011 and then improved, to arrive at a similar mean by 2022.
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FIGURE 14 Time series showing NAPLAN mean spelling test scores for Years 3, 5, 7 and 9 at all calendar
years assessed. Note: NAPLAN tests were not undertaken in 2020.
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FIGURE 15 Time series showing NAPLAN mean grammar and punctuation test scores for Years 3, 5, 7 and 9
at all calendar years assessed. Note: NAPLAN tests were not undertaken in 2020.
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FIGURE 16 Time series showing NAPLAN mean numeracy test scores for Years 3, 5, 7 and 9 at all calendar
years assessed. Note: NAPLAN tests were not undertaken in 2020.

Figures 18-22 present the proportions of students with scores in each band of the
NAPLAN scale for each cohort in each school year. The range of achievement across the
10 possible NAPLAN bands is reported slightly differently for each year level, though the
achievement bands are comparable across Years 3-9. For example, Year 3 achievement is
reported in six bands: Band 1, which represents those students not meeting the national
minimum standard on each NAPLAN test domain, to “at or above” Band 6, which includes

UOIPUOD PUe S | 3U1 385 *[G20¢/20/2T ] U0 ARIqITBUIUO AB1IM ‘1UN0D URERSaY [BIIPSIN PUY L3ESH [eUOTEN AQ TYE 15 [e/200T OT/10p/wiod Ao |m Akeiqieul|uo//sdiy wo.y papeojumod ‘T 'SZ0Z ‘GS9v6E8T

o

85UB07 SUOWLLIOD aA[ea.D 9|qedt|dde ayy Aq peusenob afe sajoie O ‘8sn Jo seinJ 1oy Ariqi78uluo A8|IM uo



LARSEN 323
WILEY
1000
900
800
o
s 700
a
2 600
A e+ e SR "
@ 500 D e D G S S — =0
2 ° o o o o o ., o ——=o
= —— o
Z 400 [ —— e o S— e S
3
Q.
< 300
200
100
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

—o—Year3 -eYear5 -eYear7 -e—Year9

FIGURE 17 Time series showing NAPLAN mean writing test scores for Years 3, 5, 7 and 9 at all calendar
years assessed. Note: NAPLAN tests were not undertaken in 2020.
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FIGURE 18 Proportions of Australian students meeting each of six achievement bands in NAPLAN Reading
tests 2008-2022. Note: * indicates proportion of students below the national minimum standard band in that year.
** indicates students at or above this band in each year. Bands are colour coded so that the same band has the same
colour over the year tests (e.g., Band 6 is green in each quadrant).

students achieving higher than Band 6 in Year 3. In Year 5, the lowest reported group is per-
forming “at or below” Band 3 (i.e., below the national minimum standard for Year 5), while
the highest achieving group is at or above Band 8. Students achieving below the national
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FIGURE 19 Proportions of Australian students meeting each of six achievement bands in NAPLAN Spelling
tests 2008-2022. Note: * indicates proportion of students below the national minimum standard band in that year.
** indicates students at or above this band in each year. Bands are colour coded so that the same band has the same
colour over the year tests (e.g., Band 5 is light blue in each quadrant).
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FIGURE 20 Proportions of Australian students meeting each of six achievement bands in NAPLAN
Grammar and Punctuation tests 2008-2022. Note: * indicates proportion of students below the national minimum
standard band in that year. ** indicates students at or above this band in each year. Bands are colour coded so that
the same band has the same colour over the year tests (e.g., Band 5 is light blue in each quadrant).
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FIGURE 21 Proportions of Australian students meeting each of six achievement bands in NAPLAN
Numeracy tests 2008-2022. Note: * indicates proportion of students below the national minimum standard band
in that year. ** indicates students at or above this band in each year. Bands are colour coded so that the same band
has the same colour in each years' tests (e.g., Band 6 is green in each quadrant).
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FIGURE 22 Proportions of Australian students meeting each of six achievement bands in NAPLAN Writing
tests 2011-2022. * indicates proportion of students below the national minimum standard band in that year. **
indicates students at or above this band in each year. Bands are colour coded so that the same band has the same
colour in each years' tests (e.g., Band 6 is green in each quadrant).
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minimum standard are grouped in Band 4 in Year 7 and Band 5 in Year 9, while the top-
most band is only reported in Year 9 (i.e., Band 10). Figures 18-22 use colours to represent
the crossover of each band of achievement as the years progress. That is, Bands 5 and 6
are reported in each year group, and these are coloured light blue and green, respectively.
Similarly, Bands 7 and 8 appear in Year 5 and are reported through to Year 9, though in
Year 5, they represent the upper end of the achievement distribution, while in Year 9, they
represent the middle of the distribution.

For the Reading, Spelling and Grammar tests notable are the increasing proportions of
students in Year 3 achieving in Bands 5 and 6 (i.e., the highest achievement bands) from 2008
to 2022. Year 5 Reading and Spelling display a similar pattern, with the percentage of students
achieving at Band 7 or 8 increasing by about 10 per cent from 2008 to 2022. Reading also shows
small declines in the proportions of students at or below the minimum standard in Years 3
and 5, as does Year 5 Spelling. The proportions of students in the top and bottom bands in the
remaining tests for Year 3 and 5, and in all literacy domains for Year 7 and 9, remained fairly
stable from 2008 to 2022, with some variation year to year.

The proportion of students in each year level cohort attaining each band in Numeracy and
Writing tests also remained relatively stable over the included test years. Notable is the larger
proportion of Year 9 students not meeting the minimum standard for Writing across all years
2011 to 2022, compared with Years 3-7. Indeed, the writing domain shows increasing propor-
tions of students not meeting the minimum standard as year-levels progress: less than 5 per
cent in, Year 3, increasing to ~5 per cent in Year 5, ~10 per cent in Year 7 and consistently over
10 per cent in Year 9.

It is notable also that declining proportions of students attain the highest bands in all
NAPLAN domains as the school years advance. For example, 20-30 per cent of students attain
Band 6 in Year 3 Reading, declining to 10—15 per cent at Band 8 in Year 5, around 10 per cent
at Band 9 in Year 7 and only 5 per cent attaining Band 10 in Year 9. A similar pattern is evident
in all five NAPLAN domains to a greater or lesser extent. Numeracy is an exception, in that
just over 10 per cent of students attain the top band in Year 3, 5 and 7 with a smaller proportion
attaining the top band in Year 9 (just under 10 per cent).

4 | DISCUSSION

The aim of this paper was to collate information about Australian students' achievement on
the four major national and international standardised assessments across all participation
years. Standardised assessment data are of central importance in contemporary education
policymaking in Australia; however, results from multiple tests are usually reported in isola-
tion, often selectively. Given the dominance of assessment data in school system account-
ability processes, it is vitally important that data from all current large-scale assessments are
easily accessible and interpretable to a broad audience of stakeholders. Collating together and
reporting high-level statistics for all educational assessments to date was the main goal of this
work.

I selected the four programmes identified in the Measurement Framework for Schooling in
Australia (ACARA, 2020) since these are intended to be used to evaluate the performance of
both students and the education system in Australia. Assessments included the three interna-
tional programmes, PIRLS, TIMSS and PISA, and one national programme, NAPLAN. The
international programmes sample representative groups of Australian students and provide
cross-sectional information about each participating cohort that is generalised to the popula-
tion. NAPLAN is designed to assess the full population of students at four school years (i.e.,
it is a population census assessment). And provides both cross-sectional and longitudinal in-
formation about students' achievement and progress. Evaluating and comparing information
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generated by these four assessments using data from all waves provides a more balanced view
of Australian students' academic achievement and progress over the last 25 years than consid-
ering each in isolation.

Presenting and interpreting year-on-year change in mean scores (or lack thereof), as I have
done in this paper, provides only limited information about students' achievement and indeed,
no information about variability across the distribution of student achievement. Nonetheless,
means are an unbiased measure of central tendency in normally distributed data such as that
generated in standardised assessment programmes, and they are the most widely reported sta-
tistic. Importantly, information about students' average achievement contributes to public per-
ceptions of the quality of Australian teachers (Mockler, 2022) and influences education policy
development (ACARA, 2020). Mean scores are therefore central to a public understanding of
Australian students' achievement and progress in school.

Furthermore, changes in mean scores underpin claims about the success (or otherwise) of
Australian schools and teachers, and justify calls for policy change (Australian Government,
2023b). A key finding from this paper is the observed differences across different assessments
in longitudinal trends of average cohort achievement. For example, both PIRLS (Year 4 stu-
dents) and Year 3 NAPLAN show immediate improvements in average achievement from the
initial rounds, which are subsequently sustained over time. Some Year S NAPLAN domains
also demonstrate this pattern (e.g., Reading, Spelling and Numeracy), as does the Year 4
TIMSS Mathematics domain. By contrast, Year 5 NAPLAN Numeracy and Writing, and all
Year 7 and 9 NAPLAN domains show largely stable patterns of average achievement from
2008 to 2022. Variation is evident from year to year, with higher averages in some years than
others, though no systematic process of long-term increase or decline in literacy or numeracy
is evident in Years 7 and 9 NAPLAN results. Year 8 TIMSS Maths and Science mean scores
also increase or decrease marginally from one round to the next, leading to a largely stable
trajectory of cohort averages from 1995 to 2019.

In contrast, PISA Reading, Mathematical and Scientific Literacy tests demonstrate a pat-
tern of steady decline in Australian students' average scores (Figures 7, 9 and 11)—though it
is important to note that changes in each test domain from 2015 to 2022 (the three latest PISA
rounds) have been small and not statistically significant (De Bortoli et al., 2023). The most pro-
nounced decline was for Mathematical Literacy where the average score declined by an overall
~0.45SD from 2000 to 2022. Reading and Scientific Literacy average scores both declined by
~0.255D from 2000 to 2022. These results align with the evaluation of the same assessments
by McGaw et al. (2020) and AERO (2023), though I report several additional waves of data
for each programme in this study. The results also mirror those of Georgiou (2023) who ex-
amined standardised assessments of science in the high school years, including PISA, Year 8
TIMSS, the National Assessment Program for Science Literacy (NAP-SL) and the Validation
of Assessment for Learning and Individual Development (VALID) Science assessment un-
dertaken by all public school students in NSW. Georgiou found no evidence of a generalised
decline in science achievement across the four assessments, with PISA alone demonstrating
consistent declines in population averages.

Examining changes in the proportions of students falling into achievement bands provides
an additional (though still limited) piece of information that can inform an understanding of
change in mean scores in different assessments. For example, PIRLS Reading tests (Year 4)
showed an increase in mean scores from 2011 to 2016, and an increase in students reaching the
top band, along with a decrease in the proportion of students in the bottom achievement band.
This same pattern is evident in TIMSS Year 4 Mathematics, and NAPLAN Year 3 Reading data.
For example, over 14years, the average improvement in Year 3 students' reading as assessed by
NAPLAN was equivalent to 0.45SD. This was accompanied by increasing proportions of stu-
dents in the top band (from 18 per cent in 2008 to 32 per cent in 2022) and decreasing proportions
of students falling into the bottom band (from 6 per cent in 2008 to 3 per cent in 2022).
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Conversely, all PISA domains demonstrated the reverse pattern: increasing proportions of
students falling in the bottom two proficiency levels, and decreasing proportions of students
attaining scores in the top level of achievement. For example, in 2000, 18 per cent of Australian
students achieved the top level in PISA Reading Literacy tests. This declined to 12 per cent by
2022, accompanied by an increase in students falling in the lowest proficiency level (from 3 per
cent in 2000 to 8 per cent in 2022). It is a mathematical fact that if increasing proportions of
students score in the bottom tail of a distribution and, simultaneously, declining proportions
of students score in the upper tail, the average will decline. We see this effect clearly in the
PISA data.

What could be the causes of these differential patterns? There is no easy or straightfor-
ward answer to this question. One possible theoretical explanation is suggested by the work of
Ruiz-Primo et al. (2002) explaining why educational interventions might demonstrate differ-
ent effects depending on the assessments used to evaluate them (c.f. Slavin & Madden, 2011).
Figure 23 provides a visual illustration of the continuum of assessment proximity described
by Ruiz-Primo et al. (adapted from their figure on p. 372). The authors argued that the more
distant an assessment is from the content of what is learned in the classroom (or the interven-
tion), the smaller the effects that should be observed. Standardised assessments are considered
either distal or remote since they do not assess classroom content in the same depth as more
proximal assessments, and they are not as sensitive to changes in instruction. Indeed, some
educational interventions might not show any effects if assessments are too remote from class-
room instruction.

Considering where each of the assessments included in this paper fall on the continuum in
Figure 23 can help make sense of the contradictory achievement trends. For example, PISA
could be classified as a remote assessment because it is not linked to the Australian curriculum
and assesses the application of knowledge that may not have been taught to Australian stu-
dents. While the documentation for PIRLS and TIMSS indicates these assessments are linked
to the Australian curriculum, they are still distal to classroom learning. NAPLAN could be de-
scribed as a distal assessment in the secondary school years; however, it may fall into the proxi-
mal assessment category in the primary school years given the documented focus in schools on
supporting students to do well in NAPLAN assessments in Years 3 and 5 (Thompson, 2013).

Examining the content and purpose of these different assessments, and evaluating their
proximity to the curriculum through the continuum presented in Figure 23, therefore affords
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FIGURE 23 Achievement indicators: Instructional sensitivity (adapted from Ruiz-Primo et al., 2002).
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some insights into why divergent achievement patterns have arisen. For example, the docu-
mentation describing the PISA tests clearly articulates that they are designed to test applied
knowledge in each of the included domains—hence the descriptive term “literacy” for each
test (Thomson et al., 2019). PISA assessments may be increasingly remote from classroom in-
struction over time if instruction is more focussed on the basic skills assessed in the remaining
three tests, rather than the applied knowledge tested by PISA. By contrast, PIRLS, TIMSS and
NAPLAN assess more procedural and technical knowledge in reading, spelling or mathemati-
cal operations (i.e., basic skills); these are also more closely aligned with Australian curriculum
(ACARA, 2021; Hillman et al., 2023; Thomson et al., 2020), and therefore presumably teachers'
classroom practices. Notably, the declines in performance are only observed in the PISA as-
sessments of applied knowledge.

The declining averages in PISA alongside an improving trend in primary school basic skill
test results (PIRLS, TIMSS and NAPLAN) has coincided with an increased emphasis on lit-
eracy and numeracy in Australian schools, particularly via intensified focus on NAPLAN
results (Hardy, 2015). It is possible that curriculum and instructional change efforts at the
population level are influencing achievement on these different testing programmes in op-
posite directions. That is, if increasing amounts of instructional time in schools is devoted to
the types of procedural basic skills assessed by NAPLAN, TIMSS and PIRLS, at the expense
of time devoted to application, interpretation or academic domain knowledge, then the pat-
terns observed in this study are understandable. That is, PISA becomes more remote from
classroom instruction while NAPLAN, TIMSS and PIRLS become more proximal (Figure 23).
Furthermore, the broad stability of average scores in the TIMSS and NAPLAN assessments
undertaken in the secondary school years (Years 7-9), alongside the decline in PISA, suggest
that if improvement of the population average on both basic skills and applied skills is the goal,
instruction cannot focus solely on basic skills.

The requirement for generalised “literacy” and “numeracy” instruction in secondary school
has gained traction over the last decade, potentially exacerbated by international comparisons
arising from PISA (Lingard et al., 2014). Teacher accreditation mandates now require teachers
to embed “literacy” and “numeracy” instruction across the curriculum (Australian Institute
for Teaching and School Leadership [AITSL], n.d.) in both primary and secondary schools.
Interpreting achievement trends with an acknowledgement of the purpose of assessments such
as NAPLAN and PISA and their proximity to classroom instruction, provides an explana-
tion for why these kinds of reforms may not have had the impact intended in the secondary
school years. Rather than an increasingly restricted focus on “literacy” and “numeracy” as de-
contextualised skills taught in isolation, it is possible that subject area knowledge is as—if not
more—important for improving students' test achievement (Kim & Burkhauser, 2022).

Notwithstanding these observations, justifying causal explanations about average score
changes in standardised assessments is extremely difficult. Changes are likely caused by a
confluence of factors that are challenging to identify at scale, and individual achievement on
these tests is not always an accurate measure of students' true ability (i.e., there is too much
error at the individual level; Wu, 2010). Strong causal interpretations about students' attain-
ment on standardised assessments can only be made if there are no alternative explanations for
observed data patterns (Shadish et al., 2002). It is clear from the volume of often contradictory
commentary and interpretation that appears with the release of data from each new round of
assessments, that there are multiple causal interpretations of change in assessment scores, both
positive and negative.

Despite the limitations of extrapolating from standardised assessment scores to class-
room or teacher practices, and the likelihood that change in classroom practice may not show
strong effects in standardised assessments (Ruiz-Primo et al., 2002; Slavin & Madden, 2011),
there is a strong contemporary trend toward doing so both in government policy documents
and educational think-tank advice (AERO, 2023; Hunter & Parkinson, 2023). As indicated
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above, the causative factors at work that contribute to students' level of achievement on
these assessments are arguably too complex for direct recommendations to be made about
the specific teaching practices that may contribute to improved achievement on these types
of standardised tests. Furthermore, average results in these assessments are distal or re-
mote from continuous teaching and assessment practices undertaken in schools (Cumming
et al., 2019; Ruiz-Primo et al., 2002): results on standardised assessments are different to
in-school achievement or progress, and the two types of data may not always closely match
for any individual student (Lee et al., 2019). The assessments that are most closely aligned
to classroom instruction, and therefore most amenable to changes in classroom practice,
are not standardised tests.

Finally, it is possible that the improvement in average basic skill attainment in the
primary school years observed in PIRLS, TIMSS and NAPLAN is due simply to test fa-
miliarity (Thompson, 2013). That is, students are now explicitly exposed to standardised
assessments from at least Year 3, whereas prior to the advent of NAPLAN (in 2008), this
practice was likely not as prevalent across the population. Nonetheless, the Australian fed-
eral government is now looking toward initial teacher education (ITE) as a potential tar-
get for improvements, with the unfounded theoretical belief that changes to ITE should
have flow-on effects to improved student achievement on standardised tests (Australian
Government, 2021).

5 | CONCLUSION

There is no strong evidence that the achievement of Australian students has suffered a
precipitous decline over the past 25years, notwithstanding proclamations of media com-
mentators (Kelly, 2021), educational think-tanks (Hunter & Parkinson, 2023), or education
ministers (Loughland & Thompson, 2016). Nonetheless, while these analyses show some im-
provements in average basic skills scores over the last 25 years, achievement “gaps” have re-
mained remarkably persistent even in the context of increasing school accountability made
possible by the advent of standardised school assessment programmes (Adams et al., 2020;
Cumming et al., 2020). The work of education policymakers should be informed by an ac-
curate, long-term view of the progress of Australian students' achievement—acknowledg-
ing both the positives and the areas for potential improvement. Alongside within-school
factors, systemic problems, such as inequitable funding models (Chesters, 2018; Connors &
McMorrow, 2015) or socioeconomic stratification between schools (Chesters & Daly, 2017,
Sciffer et al., 2022), also need to be considered. Without such a view, policy may be doomed
to repeat initiatives that have not led to improvements, since an improvement can only be
defined with complete and accurate data and a consistent theoretical framework. I hope
the insights presented in this paper can therefore contribute to future educational system
evaluation and policymaking.
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