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Preface 

 
This discussion paper is intended to promote debate on the factors behind the alarming 
decline in Australia’s PISA results over the past 10-15 years, the continuing large proportion 
of 15 year-old disadvantaged students who do not achieve the expected international 
standards in reading, mathematics and science and the continuing large achievement gaps 
of two to three years of learning between disadvantaged and advantaged students. 
 
One of the most disappointing aspects of the responses to Australia’s PISA results published 
in early December is the lack of constructive analysis of the factors behind the declining 
results and low achievement by many disadvantaged students. This paper reviews the 
results and discusses the potential influence of a range of factors. Save Our Schools hopes 
that further public debate will encourage the national education ministers’ council to 
establish an independent public inquiry into Australia’s school results.  
 
Comment is invited on the paper. Comments should be sent to SOS at 
saveourschools690@gmail.com or through the SOS website contact facility at 
http://www.saveourschools.com.au   
 
 

mailto:saveourschools690@gmail.com
http://www.saveourschools.com.au/
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Summary 

The main features of the PISA 2015 results for Australia are: 

 Continuing declines in mean scores in reading, mathematics and science across all states, 
ability levels, school sectors and demographic groups, but particularly provincial students; 

 High proportions of low SES, Indigenous, provincial and remote area students are not 
achieving the international reading, mathematics and science standards; 

 Significant increases in the proportion of students below the international standards in all 
states except Victoria, school sectors and amongst most demographic groups, particularly in 
mathematics; 

 Continuing declines in the proportion of students at the most advanced reading, 
mathematics and science levels across all states and school sectors, and in mathematics and 
science amongst most demographic groups; 

 Continuing large achievement gaps in reading, mathematics and science between high SES 
students and low SES, Indigenous and remote area students of three to four years of 
learning and the persistent large achievement gap between high and low SES schools of over 
three years of learning; 

 Continuing very large achievement gaps between the highest and lowest performing 
students of ten or more years of learning. 

1. Mean scores 

Average reading, mathematics and science scores for 15 year-old students in Australia have declined 
significantly over several years. The decline in reading is equivalent to nearly one year of learning 
while the decline in mathematics is equivalent to a year of learning, and the decline in science is 
equivalent to about half a year. The declines were amongst the largest in the OECD. 
 
There were significant declines in results for all subjects and across all states except Victoria. There 
were large declines of over a year of learning in reading in NSW, Western Australia, South Australia, 
Tasmania and the ACT and in mathematics in Western Australia, South Australia and the ACT. New 
South Wales, Western Australia, South Australia, Tasmania and the ACT all had declines in science of 
over half a year of learning. 
 
The timing of the declines differed between subjects. Over half of the decline in reading occurred 
between 2000 and 2006 with the rest between 2009 and 2015. Mathematics has continually 
declined since 2003, while the decline in science has occurred since 2009. 
 
There were significant declines across all ability levels, with slightly larger declines amongst the 
lowest performing students. The extent and timing of decline differed between the highest and 
lowest performing students. All the decline in reading amongst the highest performing students (90th 
& 95th percentiles) occurred between 2000 and 2006 and scores have changed little since then. In 
contrast, about 75 per cent of the decline amongst the lowest performing students (5th & 10th 
percentiles) occurred in 2015 when scores declined by 23 and 21 points respectively. There was only 
a small decline in mean scores for low performing students between 2000 and 2012. 
 
The decline in mathematics amongst high performing students was concentrated in two tests – 2006 
and 2015 – with over half the overall decline occurring in 2015. The decline amongst low performing 
students has continued since 2006. The declines amongst students at the 5th & 10th percentiles were 
36 and 35 points since 2006, which was much larger than the decline for students at the 90th &* 95th 
percentiles of 20 and 19 points.  
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Low performing students had slightly larger declines in science than high performing students. The 
declines for both groups have occurred since 2009. 
 
Mean scores have declined in all subjects in public, Catholic and Independent schools since 2009, 
when results were first published by school sector. The declines were similar across all subjects in 
public and Catholic schools, but slightly smaller in Independent schools. There were some 
differences between sectors in the timing of the declines in reading and science, but not in 
mathematics. 
 
Most demographic groups experienced large declines in results. Provincial students had the largest 
declines in reading, mathematics and science, with declines in reading and mathematics of over a 
year of learning and a decline in science of about one year of learning. Encouragingly, the decline in 
reading and mathematics for Indigenous students was about half the Australian average and the 
decline in science was much lower than the Australian average, although they remain well behind in 
all fields. The decline in reading and science amongst remote area students was also very low 
compared to the Australian average. The declines for first generation immigrant students were less 
than the average for Australia. High and low SES students had similar declines in mathematics and 
science, while high SES students had a larger decline in reading. 
 
The timing of the decline in reading varied between demographic groups. The large part of the 
decline for high SES and Indigenous students occurred between 2000 and 2006 and results have 
been relatively stable since then. After a decline between 2000 and 2006, low SES results were 
stable until a further fall in 2015. Reading results for provincial and remote area students declined 
significantly from 2000 or 2003, although results for remote area students increased in 2015. 
 
The pattern of decline in mathematics and science was broadly similar for high SES, low SES, and 
provincial students. Mathematics results for remote area students declined significantly to 2012, but 
increased in 2015 and there was little change in science results. Indigenous results in mathematics 
and science have declined since 2009, although there was a small increase in mathematics in 2015. 

2. Students below minimum standards 

In 2015, nearly one-fifth of Australian 15 year-olds did not achieve the international minimum 
standard in reading and science and over one-fifth did not achieve the mathematics standard. There 
was a sharp increase in the proportion below the reading and science standards in 2015 from 14 to 
18 per cent while the proportion below the mathematics standard increased from 13 per cent in 
2006 to 22 per cent in 2015. 
 
NSW, South Australia, Tasmania and the ACT had the largest increases in students below the reading 
standard with increases of eight to nine percentage points while NSW and Tasmania had similar 
increases below the science standard. Western Australia, South Australia and Tasmania had large 
increases in students below the mathematics standard of 10 to 14 percentage points. Victoria had 
the smallest increases of any jurisdiction, with an increase of two percentage points in reading and 
mathematics and no change in science.    
 
Very large proportions of disadvantaged students were below the international minimum standards 
in 2015. About one-third of low SES students were below the reading, mathematics and science 
standards, and slightly fewer remote area and LBOTE students were below the standards. Almost 
half of all Indigenous students were below the mathematics standard while 40 per cent or more 
were below the reading and science standards. One-quarter or more of provincial students and one-
fifth to one-quarter of students in the 2nd lowest SES quartile were below the standards. In contrast, 
only seven to nine per cent of high SES students were below the standards. 
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The percentage of students below the minimum standards increased for all groups from 2006 to 
2015. Low SES, provincial and LBOTE students had the largest increases across all subjects with 
increases of six to 13 percentage points. High SES students had the smallest increases with increases 
of two to four percentage points.  

3. Students at advanced levels 

There has been a declining proportion of students at the most advanced levels since the PISA 
assessments began. The fall in the proportion at the highest reading levels occurred between 2000 
and 2006. There were sharp falls in the proportion at the highest mathematics levels in 2006 and in 
2015 and a similar fall in science in 2015. 
 
The ACT, NSW and Western Australia had the highest proportions at the most advanced levels. 
There were large declines in the proportion of students at the most advanced reading, mathematics 
and science levels in Western Australia and the ACT and a large decline in the proportion at the most 
advanced mathematics level in South Australia. 
 
Very small proportions of low SES, Indigenous and remote area students were at the most advanced 
levels in reading, mathematics and science. There was little change in the reading proportion since 
2006, but significant declines in mathematics amongst higher SES, provincial, foreign born and 
Language Background Other Than English (LBOTE) students. Provincial and foreign born students had 
the largest declines in the proportion at the most advanced science levels. 

4. Achievement gaps 

The achievement gap between high and low SES students is equivalent to about three years of 
learning and the gap between high SES and Indigenous is about four years of learning. The high 
SES/remote area student gap is about three years of learning; the high SES/LBOTE gap is about two 
years; the high SES/foreign-born immigrant gap is about 18 months and the high SES/first generation 
immigrant gap is a bit over a year. The gap in mean science scores between high and low SES schools 
is over three years of learning.  
 
The achievement gaps have largely decreased since the PISA assessments began, with significant 
reductions in the gaps between high SES and Indigenous students in reading and mathematics and a 
large reduction in the reading gap between high SES and remote area students. However, the 
reductions are a result of the declines in scores for high SES students rather than improvements in 
scores for disadvantaged students. The gaps between high (95th percentile) and low (5th percentile) 
performing students have increased significantly since 2006.  

5. Factors influencing declining results 

It is difficult to make strong conclusions about the factors and causes behind the decline in results. 
The widespread incidence of the decline across states, school sectors, ability groups and various 
demographic groups together with the variation in the extent and timing of declines suggests that 
several factors have contributed to the declines and that they impacted differentially. However, 
there appears to be no clear-cut explanation for the decline.  
 
Some quarters have been quick to blame teachers. However, there is no robust evidence that the 
quality of teaching has declined over the past 15 years. Australian teachers remain highly qualified 
by international standards and utilise effective teaching practices for the most part, although there is 
room for improvement.  
 
Admission standards to pre-service teacher training have fallen and the proportion of entrants 
achieving an ATAR score of 60 or below has increased significantly. It may be that the quality of 
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undergraduate teaching courses has declined along with entry standards as there has been 
widespread concern about the variable quality of pre-service training over many years.  
 
Despite many reports on teacher training over the past 15 years, there is no clear evidence that the 
quality of teacher training courses has declined so significantly as to be a key factor contributing to 
declining student performance. However, it is difficult to assess the quality of teacher training in 
Australia because reliable and representative data about current practices and outcomes in teacher 
education is not available. 
 
Student disruption in Australian classrooms is high by OECD standards across advantaged, 
disadvantaged, rural, town and city schools and it appears to have worsened over recent years. It 
could be a factor in the declining results. An OECD statistical analysis attributes it a moderately 
significant impact on student results. However, student behaviour is a complex issue and the extent 
of poor behaviour may also be a manifestation of low levels of achievement. 
 
The most likely teaching-related factor affecting student performance is the high proportion of 
teachers who, because of shortages of qualified staff, are teaching out-of-field across all states, 
school sectors, socio-economic status groups and school locations. The shortage of mathematics and 
science teachers is very high by international standards, with about one-quarter to one-third of 
schools having difficulty in recruiting suitably qualified teachers. As a result, a large proportion of 
teachers are teaching outside their field of expertise. In 2013, 26 per cent of teachers in Years 7-10 
in 2013 were teaching subjects in which they had not specialised and 37 per cent of early career 
teachers in Years 7-10 were teaching out-of-field. This should be a major concern, irrespective of the 
trend over recent years. It suggests considerable scope to improve student performance. 
 
There was an increase in the shortage of science teachers over the past decade and this may have 
contributed to the decline in science results, but the shortage of mathematics and English teachers 
has decreased a little over the period. It is therefore difficult to attribute the decline in reading and 
mathematics to increasing shortages of qualified teachers. 
 
Student absenteeism is a significant factor in low student achievement.  A very high percentage of 
Australian students appear to skip school and arrive late for school. In 2015, 29 per cent of 
Australian students skipped a day of school in the two weeks prior to the PISA assessments 
compared to two per cent in Japan and Korea, three per cent in Taiwan, 14 per cent in Singapore, 18 
per cent in Canada, and the average of 20 per cent across OECD countries. The percentage skipping 
school in Australia was the 7th highest out of 35 OECD countries. 
 
Student absenteeism is likely to be a key factor in Australia’s poor performance, but there is 
insufficient data available to assess its effect on student performance over time. It is an issue that 
should be investigated more closely because there are many reasons why students skip school.  
 
Another factor may be teenage student attitudes to tests whose results have no consequences for 
their school and later careers. There is anecdotal evidence that students are increasingly adopting a 
blasé attitude to standardised tests, but there is no systematic survey evidence over time. 

6. Factors influencing low performance and high inequity  

While it is difficult to determine the factors that have contributed to the decline in Australia’s PISA 
results, a stronger association is apparent between several educational factors and the continuing 
low achievement amongst disadvantaged students and the persistent large achievement gaps 
between disadvantaged and advantaged students and schools. 
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Statistical analysis of Australia’s performance by the OECD shows that student and school socio-
economic background have by far the biggest effects on school results and the effect is much larger 
than the average for the OECD. Increasing poverty in Australia is likely to be contributing to 
continuing poor performance by low SES, Indigenous and remote area students.  
 
The PISA 2015 data shows that the extent and quality of educational resources devoted to 
disadvantaged students and schools is considerably less than those available to advantaged students 
and schools. This is certainly the case with teaching resources. For example, low SES and rural 
schools have fewer teachers with a university degree and a major in science than high SES schools. 
Teacher shortages are much larger in low SES, rural and town schools than in high SES schools. The 
gaps are the largest in the OECD.  
 
Effective teaching strategies also seem to be used less in low SES schools than in high SES schools 
and students in disadvantaged schools have less access to a rigorous mathematics and science 
curriculum. Low SES schools also have greater shortages in educational materials than high SES 
schools. 
 
Student absenteeism is very high amongst low SES and other disadvantaged students. In 2015, 34 
per cent of students in low SES schools skipped a day of school at least once in the two weeks prior 
to the PISA test. This was the 6th highest rate in the OECD. Also, around 30 per cent of students in 
rural and town schools skipped a day. High percentages of these students also arrive late for school. 
Some 47 per cent of students in low SES schools arrived late for school in the two weeks preceding 
the tests and around 40 per cent of students in rural and town schools arrived late. Undoubtedly, 
absenteeism is a factor in the lower average achievement of these students.  
 
Increasing funding for disadvantaged schools is critical to overcoming the shortages of qualified 
teachers, less use of effective teaching strategies, reduced access to key areas of curriculum, 
shortages of educational materials and high rates of student absenteeism. Many academic studies 
show that increased funding for disadvantaged students and schools improves school results. 
Successive PISA reports, including the latest, have concluded that student performance is higher in 
education systems that devote more resources to disadvantaged schools than advantaged schools.  

7. Conclusions  

Australia’s PISA results have fallen significantly over the past 15 years, but it remains one of the high 
performing countries in reading and science. However, its mathematics results have slipped to about 
the average for the OECD.  
 
While the PISA results for 15 year-old students have declined significantly, Year 12 results in terms of 
retention rates, completion rates, proportion of students achieving an ATAR score of 50 or more 
have all improved significantly over the past 10-15 years. As a result, more 20-34 year-olds have 
achieved an upper secondary education than ever before. 
 
The sharp contrast between the trend in results for students two year levels apart presents a 
conundrum. The PISA results may partly reflect the difference in student attitudes to the PISA tests, 
which have no personal stakes attached to them, and the Year 12 assessments. The latter have a 
major influence on the future paths that students take after leaving school. The contrast in results 
only two year levels apart does caution against using the PISA results as the sole benchmark to 
assess the student performance. 
 
Apart from possible differences in students’ attitudes to the PISA tests, shortages of teachers in 
mathematics and science, the large proportion of teachers teaching out-of-field, student 
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absenteeism, and the variable quality of undergraduate teacher education are possibly the main 
factors contributing to declining results. However, further investigation is needed.  
 
Government and other claims that funding increases haven’t delivered better student performance 
ignore the fact that the increase in total government funding per student, adjusted for inflation, over 
the past 15 years was very small and that the very large part of it was misdirected to the more 
advantaged private school sector rather than to public schools which enrol the vast majority of 
disadvantaged students. The latest PISA results for disadvantaged students re-affirm the need for 
the full Gonski funding plan to be implemented. 
 
The long-term decline in Australia’s PISA results, the high proportion of disadvantaged students not 
achieving international minimum standards and the continuing large achievement gaps between 
advantaged and disadvantaged students also demands serious review. A full independent public 
inquiry into Australia’s school outcomes and the high inequity in outcomes should be established by 
the national Education Ministers’ Council. 
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A Review of Australia’s PISA 2015 Results 

1. Mean scores 

Australia achieved higher results than the average for the OECD in PISA 2015, but well below that of 
the highest scoring country, Singapore [Chart 1]. Victoria, Western Australia and the ACT achieved 
the highest scores in Australia in reading and mathematics while Western Australia and the ACT 
achieved the highest science scores (bolded scores in Chart 1). 
 
Average reading, mathematics and science scores have declined significantly over several years 
[Chart 2]. The decline in reading is equivalent to nearly one year of learning and the decline in 
mathematics is equivalent to a year of learning. The decline in science is equivalent to about half a 
year. 
 
The decline in reading occurred in two stages – a decline of 15 points (about half a year of learning) 
from 2000 to 2006 and a further decline of 12 points from 2009 to 2015. There was a continual 
decline in mathematics since 2003, including a large decline of 20 points since 2009. The decline in 
science was also since 2009. 
 

 
Source: Thomson et.al. 2016, Figures 4.1, 4.2 & 4.3. 
 

Australia is one of many OECD countries that had a statistically significant decrease in mean scores 
since assessments began. Many countries had small decreases that were not statistically significant. 
The declines in Australia were amongst the largest in the OECD [Chart 3]. Australia was one of only 
five OECD countries that had a statistically significant decrease in reading and Australia’s decline was 
the equal largest with Iceland.  Australia was one of eleven OECD countries with a decline in 
mathematics and Australia’s was the 2nd largest behind Finland. Australia was one of ten OECD 
countries with a decrease in science and it had the equal 6th highest. 
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Source: Thomson et.al. 2016, Figures 2.2, 2.6 & 2.10. 

 

 
Source: OECD 2016a, Tables I.2.4a, I.4.4a & I.5.4a. 
Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 

 
A few OECD countries had statistically significant increases in mean scores. Six countries had an 
increase in reading, four countries in mathematics, but only one in science. 
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Despite the declines in mean scores, Australia remains a high performing country in reading and 
science. Only nine countries out of 70 countries/regions reporting results in PISA 2015 had a mean 
score in reading that was statistically higher than Australia’s and only seven had a statistically higher 
score in science. However, Australia’s mathematics score was only statistically similar to the OECD 
average and 19 countries had a statistically higher score. 
 
NSW, Western Australia, South Australia, Tasmania and the ACT all had large declines in reading, 
mathematics and science while there was a large decline in mathematics in Queensland [Chart 4]. 
Victoria had small declines in reading and mathematics and no change in science. 
 

 
Source: Thomson et.al. 2016, Figures 5.1, 5.3 & 5.5. 

Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 

 

Average results declined by similar amounts across all ability levels [Chart 5]. Low performing 
students (5th & 10th percentiles) recorded slightly larger declines in reading than high performing 
students (90th & 95th percentiles). While high performing students had slightly larger declines in 
mathematics since 2003, the decline amongst low performing students was much larger since 2006 
with a decline of about 35 points (over one year of learning) compared to about 20 points for high 
performing students [Chart 7].  
 
The pattern of the decline in reading was different for high and low performing students. The decline 
amongst high performing students largely occurred between 2000 and 2006 [Chart 6]. There were 
slight upturns in 2009 and only small declines since then. In contrast, the large part of the decline 
amongst low performing students occurred in the 2015 test. 
 
The pattern of decline in mathematics was also different for high and low performing students. The 
large part of the decline in mathematics amongst high performing students occurred in 2015 test 
with a decline of about half a year of learning compared to PISA 2012 [Chart 7]. There was a 
significant decline from 2003 to 2006 but average scores for these students were stable from 2006 
to 2012. In contrast, mathematics scores for low performing students show a steady decline since 
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2006. The pattern of decline in average science scores was similar for high and low performing 
students. Scores declined since 2009, but the large part of the decline was in the 2015 test [Chart 8]. 
 

 
Source:  
Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 

 

 
Source: OECD 2004, Table 6.2; OECD 2008, Table 6.1c; OECD 2010a, Table I.2.3; OECD 2013a, Table I.4.3a; 
OECD 2016a, Table I.4.3 
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Source: OECD 2004, Table 2.5c; OECD 2008, Table 6.2c; OECD 2010a, Table I.3.3; OECD 2013a, Table I.2.3a; 
OECD 2016a, Table I.5.3. 

 
 

 
Source: OECD 2008, Table 2.1c; OECD 2010a, Table I.3.6; OECD 2013a, Table I.5.3a; OECD 2016a, Table I.2.3. 
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All school sectors had declining results since 2009 when results were first published by sector [Chart 
9]. The declines were similar for the public and Catholic sectors and slightly smaller for the 
Independent school sector. There were some differences between the sectors in the timing of the 
declines. The large part of the decline in reading in public and Independent schools occurred in 2015 
while there was a larger decline in Catholic schools in 2012 than in 2015. The large part of the 
decline in science in public schools occurred in 2015 while the declines in Catholic and Independent 
schools were similar in 2012 and 2015. There were similar declines in mathematics in 2012 and 2015 
in all sectors. 
 

 
Source: Thomson et.al. 2016, Figure 7.1. 

 
High SES students had much higher average results than any other demographic group 
[Chart 10]. Foreign-born, first generation immigrant and LBOTE students had significantly 
higher results than low SES, Indigenous and remote area students. The results of Indigenous 
students were the lowest of all groups.  
 
Most demographic groups experienced large declines in results [Chart 11]. Provincial 
students had the largest declines in reading, mathematics and science, with declines in 
reading and mathematics of over a year of learning and a decline in science of about one 
year of learning. The decline in reading and mathematics for Indigenous students was about 
half the Australian average and the decline in science was very much less than the 
Australian average. The decline in reading and science amongst remote area students was 
also very low compared to the Australian average. First generation immigrant students also 
had declines significantly below the average. While the decline in mathematics for students 
in the lowest SES quartile was significantly smaller than for the other SES quartiles, there 
was a large decline of 28 points from 2006 to 2015, which is similar to the overall declines 
for the other SES quartiles. The decline in reading for students in the highest SES quartile 
was larger than for the other SES quartiles. 
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Source: Thomson et.al. 2016, Figures 9.1, 10.1, 11.1, 12.1 & 13.1. 
 

 

 
Source: Thomson et.al. 2016, Figures 9.2, 10.2, 11.2, 12.21 & 13.2. 
Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 
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Source: Thomson et.al. 2016, Figures 9.2, 10.2, 11.2, 12.21 & 13.2. 

 
 

 
Source: Thomson et.al. 2016, Figures 9.2, 10.2, 11.2, 12.21 & 13.2. 
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[Chart 12]. About half the decline for low SES students occurred between 2000 and 2006 and almost 
all the remaining decline occurred in 2015. Reading results for provincial students have been in 
continual decline since 2000. There was a large decline for remote area students between 2003 and 
2012 and an upturn in 2015. The decline in Indigenous reading occurred between 2000 and 2006, 
and there was little change since then. 
 
The pattern of decline in mathematics results is broadly similar for high SES, low SES, provincial and 
remote area students. Results have declined significantly for all these groups since 2003 or 2006 
[Chart 13]. While there were large declines for remote area students in 2006 and 2012, results 
increased in 2015. Indigenous results were stable between 2003 and 2009, but declined significantly 
in 2012 and recovered a little in 2015.   
 
Science results for low SES and provincial students have declined since 2006 and for high SES and 
Indigenous students since 2009 [Chart 14]. There was little change for remote area students.  
 

 
Source: Thomson et.al. 2016, Figures 9.2, 10.2, 11.2, 12.21 & 13.2 

2. Students below minimum standards 

In 2015, nearly one-fifth of Australian 15 year-olds did not achieve the international minimum 
standard in reading and science and over one-fifth did not achieve the mathematics standard [Chart 
15]. There was a sharp increase in the proportion below the reading and science standards in 2015 
from 14 to 18 per cent. The proportion below the mathematics standard increased from 13 per cent 
in 2006 to 22 per cent in 2015.  
 
The proportion of students below the minimum standards in Australia was only slightly below the 
average for the OECD [Chart 16]. The proportion below the reading and science standards was 
nearly double those of Singapore while the proportion below the mathematics standard was nearly 
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students below the standards in 2015 while Tasmania and the Northern Territory had the highest 
with one-quarter to a third of students below the standards.  

 

 
Source: Thomson et.al. 2016, Figures 2.4, 2.8 & 2.12. 

 
 

 
Source: Thomson et.al. 2016, Figures 4.1, 4.2 & 4.3. 
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NSW, South Australia, Tasmania and the ACT had the largest increases in students below the reading 
standard, with increases of eight or nine percentage points between 2000 and 2015 [Chart 17]. 
There were large increases of ten to fourteen percentage points in the proportion of students in 
Western Australia, South Australia and Tasmania below the mathematics standard between 2003 
and 2015. NSW and Tasmania had the largest increase in the proportion below the science standard. 
Victoria had the smallest increases of any jurisdiction, with an increase of two percentage points in 
reading and mathematics and no change in science.   
 

 
Source: Thomson et.al. 2016, Figures 5.2, 5.4 & 5.6. 
Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 
 

A much higher proportion of public school students perform at low levels in reading, mathematics 
and science than in Catholic and Independent schools. About one-quarter or more of public school 
students are below the minimum standards compared to 13-17 per cent in Catholic schools and 
seven to ten per cent in Independent schools [Chart 18]. There were significant increases of five to 
seven percentage points below minimum standards in public and Catholic schools between 2009 and 
2015 and a small increase in Independent schools [Chart 19]. 
 
Very large proportions of disadvantaged students were below the international minimum standards 
in 2015 [Chart 20]. About one-third of low SES students were below the reading, mathematics and 
science standards, and a little fewer remote area and LBOTE students were below the standards. 
Almost half of all Indigenous students were below the mathematics standard while 40 per cent of 
were below the reading standard and 42 per cent were below the science standard. One-quarter or 
more of provincial students and one-fifth to one-quarter of students in the 2nd lowest SES quartile 
were below the standards. In contrast, only seven to nine per cent of high SES students were below 
the standards. 
 
The percentage of students below the minimum standards increased for all groups from 2006 to 
2015 [Chart 21]. The largest increases in students below the reading standard were for low SES, 
provincial and foreign-born students with increases of seven percentage points compared to the 
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average increase of five percentage points and two percentage points for high SES students. There 
were large increases below the mathematics standard of ten percentage points or more for lowest 
and 2nd SES quartiles, Indigenous and LBOTE students. The largest increases below the science 
standard were for the lowest SES quartile and LBOTE students. 
 

 
Source: Thomson et.al. 2016, Figure 6.1. 
 

 
Source: Thomson et.al. 2011, Figures 3.5, 5.8 & 6.12; Thomson et.al. 2016, Figure 6.1.  
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Source: Thomson et.al. 2016, Figures 9.1, 10.1, 11.1, 12.1, 13.1.  

 
 

 
Source: Thomson et.al. 2016, Figures 9.1, 10.1, 11.1, 12.1, 13.1; Thomson et.al. 2008, Figures 3.9, 3.11, 3.13, 
3.15 & 3.17. 
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3. Students at advanced levels 

In 2015, eleven per cent of students were at the most advanced levels in reading, mathematics and 
science [Chart 22]. There has been a declining proportion of students at the most advanced levels 
since the PISA assessments began. The fall in the proportion at the highest reading levels occurred 
between 2000 and 2006. There were sharp falls in the proportion at the highest mathematics levels 
in 2006 and in 2015 and a similar fall in science in 2015. 
 
The proportion of Australian students at the most advanced levels in reading and science was slightly 
higher than the average for the OECD and similar to the OECD average in mathematics [Chart 23]. 
The proportion at the most advanced levels in Singapore were two to three times higher than in 
Australia. The ACT, NSW and Western Australia had the highest proportions at the most advanced 
levels.  
 
There were large declines in the proportion of students at the most advanced reading, mathematics 
and science levels in Western Australia and the ACT and a large decline in the proportion at the most 
advanced mathematics level in South Australia [Chart 24]. The proportion at the most advanced 
reading levels fell by ten percentage points in Western Australia and by eleven points in the ACT 
between 2000 and 2015. The proportion at the most advanced mathematics levels fell by sixteen 
percentage points in Western Australia and by thirteen points in South Australia and the ACT 
between 2003 and 2015. The largest decrease in the proportion at the most advanced science levels 
was seven percentage points in Western Australia and the ACT. 
 
Much higher proportions of Independent school students achieve at the most advanced levels in 
reading, mathematics and science than in public schools. The percentage of students at the most 
advanced levels in public schools in 2015 was half that in Independent schools [Chart 25]. The 
percentage in Catholic schools was higher than in public schools, but significantly lower than in 
Independent schools.  
 

 
Source: Thomson et.al. 2016, Figures 2.4, 2.8 & 2.12 
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Source: Thomson et.al. 2016, Figures 4.1, 4.2 & 4.3. 

 
 

 
Source: Thomson et.al. 2016, Figures 5.2, 5.4 & 5.6. 

Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 

 

 

12
10 10

11
10

7

14

8

11

8

18

13

11

9

12
10

8

14

11

11
11

35

12
10 10

12
10

9

14
12

11

8

24

0

5

10

15

20

25

30

35

40

NSW VIC Qld WA SA TAS ACT NT AUST OECD Singapore

Chart 23: Percentage of High Performing Students (PISA Level 5 & 
Above), Australia, 2015

Reading Mathematics Science

-6

-4

-6

-10

-9

-8

-11

-2

-6

-7

-4

-9

-16

-13

-6

-13

-3

-9

-5

-1

-3

-7

-5

-2

-7

-1

-4

-18

-16

-14

-12

-10

-8

-6

-4

-2

0

NSW VIC Qld WA SA TAS ACT NT AUST

Chart 24: Change in Percentage of High Performing Students (PISA 
Level 5 & Above), Australia, 2000-2015

Reading Mathematics Science



25 

 

 
Source: Thomson et.al. 2016, Figure 6.1. 

 
 
 

 
Source: Thomson et.al. 2011, Figures 3.5, 5.8 & 6.12; Thomson et.al. 2016, Figure 6.1.  
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The percentage of students at the most advanced levels fell in all school sectors between 2009 and 
2015 [Chart 26]. The largest decreases occurred in Independent schools while the decreases in 
public and Catholic schools were the same. The decreases in reading and science in Independent 
schools were double that in public and Catholic schools, while the decrease in mathematics was 
similar in all sectors. 
 
Very small proportions of low SES, Indigenous and remote area students were at the most advanced 
levels in reading, mathematics and science [Chart 27]. Only three per cent of Indigenous students 
were at the most advanced levels, four to five per cent of low SES students and five to seven per 
cent of remote area students. In contrast, one-fifth or more of high SES students were at the most 
advanced levels.  
 
There was little change since 2006 in the proportion of students from different demographic groups 
at the most advanced reading levels [Chart 28]. There was a large decline of nine percentage points 
in the proportion of foreign-born and LBOTE students at the most advanced mathematics levels. The 
proportion of students in the three highest SES quartiles at the most advanced levels declined by six 
percentage points.  
 
Provincial and foreign-born students had the largest declines in the proportion at the most advanced 
science levels, with declines of six and five percentage points respectively. 
 

 
Source: Thomson et.al. 2016, Figures 9.1, 10.1, 11.1, 12.1, 13.1. 
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Source: Thomson et.al. 2016, Figures 9.1, 10.1, 11.1, 12.1, 13.1; Thomson et.al. 2008, Figures 3.9, 3.11, 3.13, 
3.15 & 3.17. 

4. Achievement gaps 

The gaps between high and low SES 15 year-old students in Australia for reading, mathematics and 
science are similar to the average for the OECD. Low SES students are about three years behind their 
high SES peers. For example, the achievement gap in Australia for science was 92 points compared 
to the OECD average of 88 [Chart 29]. The gaps for reading and mathematics were 88 and 85 points, 
respectively. Several high performing countries had much smaller achievement gaps than Australia. 
For example, the science gaps in Canada and Estonia were over half a year in learning less than in 
Australia. While Singapore was the highest achieving country in terms of mean scores, its 
achievement gaps were very large by OECD standards, and much larger than in Australia. For 
example, the science gap was 113 points while it was 108 points in reading and 98 points in 
mathematics. 
 
There are also large differences in the mean scores of disadvantaged and advantaged schools in 
Australia [Chart 30]. The difference in science in 2015 was 100 points, that is, greater than three 
years in learning. While Australia has a much smaller gap than exists in many OECD countries and is 
similar to the OECD average, several high performing countries have a much smaller the gap 
between advantaged and disadvantaged schools. For example, the gap in Finland was only 45 points.  
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Source: OECD 2016a, Table I.6.3a. 

 
 

 
Source: OECD 2016a, Table I.6.11. 
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As noted above, the achievement gap between high and low SES students in reading, mathematics 
and science is equivalent to about three years of learning. The gap between high SES and Indigenous 
students is even larger, being equivalent to about four years of learning [Chart 31]. The high 
SES/remote area student gap is about three years of learning; the high SES/LBOTE gap is about two 
years; the high SES/foreign-born immigrant gap is about 18 months and the high SES/first generation 
immigrant gap is a bit over a year. 
 

 
Source: Thomson et.al. 2016, Figures 9.2, 10.2, 11.2, 12.21 & 13.2. 
 

The achievement gaps have largely decreased since the PISA assessments began, with significant 
reductions in the gaps between high SES and Indigenous students in reading and mathematics and a 
large reduction in the reading gap between high SES and remote area students [Chart 32]. Significant 
reductions also occurred in the reading gap between high SES and foreign-born immigrant students 
and in the reading and mathematics gaps with first generation immigrant students. The other 
changes are unlikely to be statistically significant.  
 
However, the reductions are a result of the declines in scores for high SES students rather than 
improvement in scores for equity group students. As shown in Chart 11, the reading and 
mathematics scores for equity group students have all fallen, but the fall for high SES students was 
much larger. The changes in the science gaps are more mixed.  
 
The gaps between high (95th percentile) and low (5th percentile) performing students have all 
increased significantly since 2006 after significant declines in reading and mathematics in the early 
2000s [Chart 33]. The increase in the reading gap is equivalent to about one year of learning and the 
increase in the mathematics gap is equivalent to about half a year of learning. 
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Source: Thomson et.al. 2016, Figures 9.2, 10.2, 11.2, 12.21 & 13.2. 
Note: Change in reading is from 2000, mathematics from 2003 and science from 2006. 

 
 

 
Source: OECD 2001, Table 2.3a; OECD 2004, Tables 2.5c & 6.2; OECD 2008, Tables 2.1c, 6.1c & 6.2c; OECD 
2010a, I.2.3, I.3.3 & I.3.6; OECD 2013a, Tables I.2.3a, I.4.3a & I.5.3a; OECD 2016a, Tables I.2.3, I.4.3, I.5.3;  
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5. Summary results 

The main features of the PISA 2015 results for Australia are: 

 Continuing declines in mean scores in reading, mathematics and science across all states, 
ability levels, school sectors and demographic groups, particularly provincial students; 

 High proportions of low SES, Indigenous, provincial and remote area students not achieving 
the international reading, mathematics and science standards; 

 Continuing increases in the proportion of students below the international standards in all 
states except Victoria, school sectors and amongst most demographic groups, particularly in 
mathematics; 

 Continuing declines in the proportion of students at the most advanced reading, 
mathematics and science levels across all states and school sectors, and in mathematics and 
science amongst most demographic groups; 

 Continuing large achievement gaps in reading, mathematics and science between high SES 
students and low SES, Indigenous and remote area students of three to four years of 
learning and the large achievement gap between high and low SES schools of over three 
years of learning; 

 Continuing very large achievement gaps between the highest and lowest performing 
students of ten or more years of learning. 

 
While the decline in performance is general, the extent and timing of decline differs between states, 
subjects, ability groups and demographic groups. For example: 

 The decline in mean scores, the increase in students below international standards and the 
decrease at the most advanced levels was much smaller in Victoria than other states; 

 Over half of the decline in reading occurred between 2000 and 2006 with the rest between 
2009 and 2015. Mathematics has continually declined since 2003, while the decline in 
science occurred since 2009; 

 The declines in reading, mathematics and science were slightly larger for low performing 
students than high performing students; 

 All the decline in reading amongst the highest performing students occurred between 2000 
and 2006 while about 75 per cent of the decline amongst the lowest performing students 
occurred in 2015. The decline in mathematics amongst high performing students was 
concentrated in the 2006 and 2015 tests, with over half the overall decline occurring in 
2015, while the decline amongst low performing students has continued since 2006. The 
decline in science occurred since 2009 for both high and low performing students; 

 The extent of declines were similar across all subjects in public and Catholic schools, but 
slightly smaller in Independent schools. There were some differences between sectors in the 
timing of the declines in reading and science, but not in mathematics. 

 Provincial students had large declines in mean scores for reading, mathematics and science 
while Indigenous students had relatively small declines. High SES students had a larger 
decline in reading than low SES students, but all SES quartiles had similar declines in 
mathematics and science from 2006; 

 There was a large increase in the proportion of low SES, provincial and LBOTE below 
international standards in reading, mathematics and science but only a small increase 
amongst high SES students; 

6. Discussion 

There was much hand wringing in response to Australia’s declining PISA performance, but very little 
in the way of constructive analysis of what is behind the decline. What is needed is a systematic 
analysis of the main factors that affect student performance within and outside schools. Here it is 
only possible to canvass some key potential factors. 
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6.1 OECD statistical analysis 

One place to start is the OECD’s statistical analysis of Australia’s science results which points to 
several factors that have a significant effect on student performance. These include student and 
school socio-economic profile, speaking English at home, student absenteeism, requirements to 
attend science courses, teaching practices, repeating a grade, attending a private school and using 
residence to determine school admission [OECD 2016b: Table II.7.1(online)]. Interestingly, factors 
such as school autonomy, rural location, ability grouping in classes, teacher and educational material 
resources, teacher qualifications and participation in professional development do not have any 
statistically significant effect on overall science results. 
 
The OECD analysis is based on a multilevel regression model of the Australian education system that 
includes a large number of independent variables, or factors influencing student performance. The 
analysis estimated the impact on science performance of changes in each independent variable 
while holding the other independent variables constant. However, it did not estimate the effects on 
the performance of different demographic groups of students, which is an important issue as shown 
above. It should also be noted that school funding is not explicitly included in the model. 
 
An important consideration to be kept in mind with such models is that the estimate of the impact 
of each variable is influenced by the other variables. Several variables may be related and may 
explain the same variation in student performance. Each estimate of the effect of a given variable 
represents the additional effect of adding that variable to the model, if the effects of all other 
variables in the model are already accounted for. Therefore, the estimate of each effect will change 
when other variables are added to or deleted from the model. For example, the learning 
environment of schools is shown to have a relatively significant effect on overall student 
performance in the OECD analysis while shortages of staff and materials have an insignificant effect. 
It is possible, indeed likely, that shortages of staff and materials have a significant effect on the 
science learning environment and that the effect of shortages is being captured by the learning 
environment variables. Thus, the inclusion of a large number of variables in regression models can 
dilute the estimated effects of some key variables while restricting the independent variables to a 
small number can magnify their estimated effects.  
 
The OECD analysis shows that student and school socio-economic profile have by far the biggest 
effects on the overall science results. An increase of one unit in the student SES measure leads to an 
increase of 23 points, or about three-quarters of a year of learning, when other factors are held 
constant and an increase of one unit of the school SES measure increases results by 30 points which 
is equivalent to one year of learning. The student SES effect in Australia is the 6th largest in the OECD, 
but the school SES effect is lower than in a majority of OECD countries and other high performing 
countries.  
 
These results confirm the findings of innumerable studies that student and school SES have a major 
effect on student performance with low SES students and schools achieving at much lower levels 
than high SES students and schools. 
 
At this stage, it is not possible to assess whether changes in student and school SES may have 
contributed to the declines in results for low and high SES students and schools because the PISA 
measure of SES has changed over the PISA cycles. However, there is evidence that poverty has 
increased in Australia. A recent study published by the Australian Council of Social Services and the 
Social Policy Research Centre at the University of New South Wales shows an increase in poverty 
from 12 per cent in 2003-04 to 13 per cent in 2013-14 and child poverty increased from 15 to 17 per 
cent [ACOSS & SPRC 2016]. In both cases, there was a large increase between 2003-04 and 2007-08 
and a smaller decline between 2007-08 and 2013-14. Poverty amongst lone parent households 
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increased from 26 to 29 per cent between 2003-04 and 2013-14. These increases in poverty may 
have contributed to the declining results of low SES students. 
 
The OECD statistical analysis also shows that speaking English at home has a significant impact on 
science performance. Students who speak English at home score 24 points higher than students who 
do not, when other factors are held constant. Repeating a grade at least once in primary or 
secondary school has a very strong negative effect of 39 points on student performance in science. 
However, grade repetition in Australia is very low by OECD standards and has decreased since 2009 
[OECD 2016b: Table II.5.11]. Attending a private school and use of residence in school admission 
have smaller but relatively significant negative effects of 14 and 15 points respectively on student 
performance in science when other factors are held constant.  
 
Other factors that potentially contribute to the decline in student performance and the large 
achievement gaps in reading, mathematics and science are discussed in the following sections. While 
the OECD statistical analysis of Australia’s science results shows that some factors expected to 
influence student performance have a statistically insignificant effect, it is important to consider 
them separately in case interaction between the large number of variables in the model has diluted 
their effects. 

6.2 Teaching 

Teaching is of course the main influence on results within schools. The OECD reports that studies 
show that teachers’ knowledge of the subject they teach and the quality of their teaching have a 
positive impact on student performance [OECD 2016b: 193]. The type and quality of the training 
teachers receive, and the requirements to enter and progress through the teaching profession, 
shape the quality of the teaching force. Attracting, developing and retaining effective teachers are 
priorities for public policy. 
 
Much of the response to Australia’s the declining results focused on teaching quality. The Federal 
Education Minister, Simon Birmingham, said the Government's first priority was to improve teacher 
performance in classrooms, the implication being that teachers are to blame for the decline [Belot 
2016]. However, while there is always room to improve teaching quality through better pre-service 
training, professional development and mentoring, etc., it is another thing to argue that teaching 
quality has declined significantly over the last 10 to 15 years. There is little concrete evidence of this. 

6.2.1 Teaching qualifications 

The mix in the qualifications of Australian secondary school teachers has changed significantly since 
2007. Data from the Staff in Australia’s Schools (SIAS) surveys show an increase in the professional 
qualifications of secondary school teachers in fields outside Education, a decline in the proportion 
holding a degree in Education, but an increase in the proportion with a Graduate Diploma in 
Education. 
 
The 2007 survey found that 61 per cent of secondary school teachers held a Bachelor or Honours 
degree in Education, while 43 per cent held a Bachelor or Honours degree in a field other than 
Education and 34 per cent had a Graduate Diploma in Education [McKenzie et.al. 2008: Tables 4.1 & 
4.2]. In 2013, 45 per cent of secondary school teachers held a Bachelor or Honours degree in 
Education, 52 per cent held a Bachelor or Honours degree in a field other than Education and 39 per 
cent had a Graduate Diploma in Education [McKenzie et.al. 2013: Tables 4.3 & 4.4]. The shift 
towards qualifications outside Education is also shown in comparisons of recently qualified teachers 
and those with five or more years of experience. In 2013, 65 per cent of early career teachers had a 
degree outside Education compared to 50 per cent of teachers with over five years of experience 
[Table 4.5].  
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The proportion of fully certified teachers in Australian schools is very high compared to many OECD 
countries. For example, in Australia 97 per cent of science teachers are fully qualified compared to 
84 per cent in OECD countries [OECD 2016b: Table II.2.8]. Australia has the highest percentage of 
science teachers with a university degree and a major in science in the OECD - 94 per cent compared 
to the average for the OECD of 74 per cent. Other data from PISA 2015 shows that 95 per cent of 
Australian teachers are fully qualified compared to the average of 85 per cent across the OECD 
[OECD 2016b: Table II.6.9]. While this proportion has fallen by three percentage points since 2006 
[OECD 2016b: Table II.6.11], it seems too small a change to have caused the large decline in student 
results.  
 
However, there are differences in the qualifications of teachers in low SES and high SES schools in 
Australia which could be a factor in the achievement gaps between these schools. In 2015, 91 per 
cent of science teachers in low SES schools had a university degree and a major in science compared 
to 96 per cent in high SES schools [OECD 2016b: Table II.2.10]. Ninety per cent of science teachers in 
rural schools had a university degree and a major in science. 

6.2.2 Teacher training 

There is evidence that teacher education programs with high admissions criteria are more likely to 
attract more academically capable students [Ingvarson et.al. 2014: xiv]. However, Australian Tertiary 
Admission Rank (ATAR) scores for entry into teacher training courses have declined considerably 
over the past decade. While the top performing education nations such as Finland and South Korea 
draw their teachers from the top quartile of school leavers or higher, some Australian universities 
have seen their ATAR entry levels fall to 45 or even lower [Preiss & Butt 2013]. Also, entry scores 
have varied widely between training courses.  
 
Between 2005 and 2014, there was a significant increase in the proportion of secondary entrants to 
undergraduate teacher education with an ATAR in the lower bands. The proportion with an ATAR of 
60 or lower increased from six per cent in 2005 to 18 per cent in 2014 [AITSL 2016, Appendix Table 
18]. The percentage with an ATAR score of 30-50 increased from one to six per cent. In 2014, 958 
entrants had an ATAR score of 60 or below and 320 had a score of 30-50.  
 
It is possible that the quality of undergraduate teaching courses has declined along with entry 
standards. Over many years, there has been widespread concern about the variable quality of pre-
service training (for example, Dinham 2013, Maslen 2013). One report found that previous attempts 
to drive improvement in teacher quality had largely failed [Dinham et.al. 2008]. Surveys of graduate 
teachers have repeatedly suggested that many pre-service teacher education programs are not 
effectively preparing individuals for teaching [Productivity Commission 2012]. A recent review found 
a high degree of variability in the quality of pre-service teacher education in Australia, with examples 
of excellent practice and significant pockets of poor quality [Craven et.al. 2014]. It also found that 
the national professional standards for teachers provide a strong foundation for quality assurance 
and improvement to initial teacher education but are being weakly applied. It made a number of 
recommendations to improve pre-service training.  
 
None of the many reports on teacher training over the past 15 years clearly demonstrate that the 
quality of teacher training courses has declined so significantly as to be a key factor contributing to 
declining student performance. However, it is difficult to assess the quality of teacher training in 
Australia because reliable and representative data about current practices and outcomes in teacher 
education is not available and it is not possible to judge the extent of best practice. 
 

Based on available data, our review indicates how little we know about the outcomes of 
individual teacher education programs in Australia, not only with respect to each other, but 
internationally. Australia’s teacher education system currently lacks the capacity and the 
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measures to monitor its own performance and, therefore, to promote improvement. There 
is little evidence that the current accreditation system is having an impact on the quality of 
teacher education or graduate outcomes. [Ingvarson et.al. 2014: xii] 
 

There is no evidence of declining participation in professional development courses or declining 
quality of courses. The percentage of all teachers and science teachers in Australia who attended a 
programme of professional development in the three months prior to the PISA 2015 assessments 
was the 2nd highest in the OECD at 84 and 83 per cent respectively [OECD 2016b: Table II.6.17]. 
These rates were much higher than those for the OECD of 51 and 52 per cent. Participation is similar 
in low and high SES schools and there are only small differences in participation between rural and 
town schools and city schools and between public and private schools. 

6.2.3 Teaching practice 

Teaching practice has a major influence on student performance. PISA 2015 shows that in almost all 
education systems, students score higher in science when teachers explain scientific ideas, discuss 
student questions or demonstrate an idea more frequently. It also found that students score higher 
when science teachers adapt lessons to students’ needs and knowledge and provide individual help 
when a student has difficulties understanding a topic or task [OECD 2016b: 228]. 
 
Data compiled from PISA 2015 indicates that teaching practice in science in Australia is amongst the 
best in the OECD. Student questionnaires grouped teaching strategies used by teachers into 
four approaches: teacher-directed instruction, adaptive instruction, enquiry-based instruction and 
perceived feedback. Australia was ranked in the top ten countries in the OECD in the first three 
approaches, including 5th for teacher-directed instruction, and it ranked 13th in providing feedback to 
students [OECD 2016b: Tables II.2.17, II.2.20; II.2.23 & II.2.27]. While there is no time-series data 
available, Australia’s high ranking on teaching practice suggests that declining teacher quality is not a 
major factor contributing to declining student performance. 
 
However, there are significant differences in teaching practice between different types of schools. 
Teacher-directed instruction and adaptive instruction is more commonly used in socio-economically 
advantaged schools in Australia than in disadvantaged schools [Tables II.2.17 & II.2.23]. The gap in 
the use of teacher-directed instruction was the 8th largest in the OECD and the gap in the use of 
adaptive instruction was the 6th largest. There was no significant difference in the use enquiry-based 
instruction and teachers in low SES schools tend to give more feedback to students than in high SES 
schools.  
 
There are also significant differences between public and private schools. Private schools tend to 
make greater use of teacher-directed instruction and adaptive instruction than public schools but 
there is no significant difference in the use of enquiry-based instruction and feedback to students. 
 
Other research drawing on data from PISA 2009 shows that teachers’ use of structuring and 
scaffolding strategies, one of the main measures of effective teaching, varies very little across school 
contexts [Perry et.al. 2016]. It does not vary at all between private and public schools with similar 
socioeconomic compositions, and it varies only slightly across school SES contexts. Student 
perceptions of the quality of teacher instruction are very similar whether a student attends a low 
SES public school or a high SES private school. 

6.2.4 Classroom environment 

Student outcomes are also influenced by the extent to which the classroom environment is 
conducive to learning. Students do better in classrooms with a positive disciplinary climate. Data 
from PISA 2015 indicates that the disciplinary climate in science classes in Australia is very poor. 
Responses to the student questionnaire indicate that the disciplinary climate in Australian schools is 
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the 4th worst in the OECD, behind the Czech Republic, France and Greece, and the 7th worst of the 70 
countries participating in PISA [OECD 2016b: Table II.3.11]. The disciplinary climate is far worse in 
disadvantaged than in advantaged schools and the gap is one of the largest in the OECD. It is also 
significantly worse in rural and town schools than in city schools and in public schools compared to 
private schools. These gaps are also amongst the largest in the OECD.  
 
However, even in the most advantaged schools and city schools the disciplinary climate is poorer 
than in many OECD countries. For example, the disciplinary climate in Australia’s most advantaged 
schools was the 13th lowest of the 35 OECD countries. 
 
In PISA 2015, 40 per cent of students in Australia reported that, in every or most science lessons, 
students do not listen to the teacher. This was the highest proportion in the OECD except for the 
Czech Republic. Latvia, the Slovak Republic and Slovenia [OECD 2016b: Table II.3.10]. Forty-three per 
cent of students in Australia reported that there was noise and disorder in every or most science 
lessons. This was the highest proportion in the OECD, except for France. Twenty-two said that they 
cannot work well in science lessons. These were among the highest proportions in the OECD.   
 
Evidence from previous PISA assessments in 2009 and 2012 also indicate that the disciplinary climate 
in Australian classrooms is amongst the worst in the OECD [OECD 2013b: Table IV.5.6; OECD 2010b: 
Table IV.4.2]. The data suggest that the disciplinary climate has deteriorated since 2009, although 
the student responses were for different subjects in each PISA assessment. In 2009, 32 per cent of 
students reported that students don’t listen to the teacher in every or most reading lessons; 39 per 
cent said there was noise and disorder in every or most reading lessons; and 18 per cent said that 
they cannot work well in reading lessons [OECD 2010b: Figure IV.4.2]. In 2012, 38 per cent of 
students said that students don’t listen to the teacher in every or most mathematics lessons; 33 per 
cent said there was noise and disorder in every or most mathematics lessons; and 18 per cent said 
that they cannot work well in every or most mathematics lessons [OECD 2013b: Figure IV.5.4]. 
 
It is difficult to judge the extent to which this apparent deterioration is associated with the decline in 
results. The OECD statistical analysis found that the disciplinary climate in Australian schools has a 
moderately significant impact on school results [OECD 2016b: Table II.7.1]. The fact that the level of 
disruption in classes is high across all types of schools and locations suggests it may be a contributing 
factor in the decline in results.  
 
On the other hand, classroom disruption may reflect low achievement by students. Far from 
contributing to the decline in results, disruptive behaviour may be an outcome of increasing learning 
difficulties which arise from other factors outside and inside schools such as increasing poverty, 
financial stress and lack of adequate human and material resources in schools. While student 
disruption affects classroom learning it also reflects lack of progress in learning [Graham 2015, 
Sullivan et.al. 2014]. Students tend to resort to misbehaviour to compensate or conceal difficulties in 
learning. A belief that a child’s behaviour is affecting their learning and that of others leads to a 
focus on behaviour management. However, if the cause is lack of learning progress, behaviour 
management does not address the underlying problem.  

6.2.5 Teacher shortages and out-of-field teaching 

Other potential factors affecting the PISA results are teacher shortages in the subjects assessed and 
a high percentage of teachers teaching outside their field. One-fifth of Australian students attend 
schools whose principals reported in PISA 2015 that a shortage of teaching staff hinders learning to 
some extent or a lot [OECD 2016b: Table II.6.14]. 
 
Data from PISA 2012 show that 25 per cent of students were in schools whose principal reported a 
significant shortage of mathematics teachers, but was lower than in 2003 when it was 30 per cent 
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[OECD 2013b: Table IV.3.37]. The percentage of students in schools with a shortage of science 
teachers in 2012 was 32 per cent, significantly higher than in 2003 when it was 26 per cent. The 
percentage of students in schools with a shortage of English teachers was much lower than for 
mathematics or science teachers. In 2012, 12 per cent of students were in schools where principals 
reported a shortage of English teachers and it was slightly lower than in 2003. Similar data was not 
published in PISA 2015. 
 
The Staff in Australia’s Schools 2013 survey reported that many secondary school principals have 
difficulties in suitably filling staff vacancies across all areas of the curriculum. Eight per cent reported 
major difficulty in suitably filling staff vacancies during the past 12 months and 27 per cent had 
moderate difficulty [McKenzie et.al. 2014: 128]. The rates were similar to those in the 2007 and 2010 
surveys, so it is difficult to attribute the decline in PISA results to increasing shortages, although the 
SIAS does not report on shortages by subject area.  
 
The Australian Office of the Chief Scientist has reported data from TIMSS 2011 (Trends in 
Mathematics and Science Study) that the proportion of schools that have difficulty filling Year 8 
maths and science teaching positions is about double the international average. Forty-one per cent 
of schools reported difficulty finding Year 8 mathematics teachers and 39 per cent for science 
teachers compared to the international average of 19 per cent [Office of the Chief Scientist 2016]. 
 
The PISA and Staff in Australia’s Schools data suggest that a shortage of teachers was not a 
significant factor in the decline in mathematics and reading results, but could be a contributing 
factor to the decline in science. In any case, the absolute shortage of teachers should be a major 
concern, irrespective of the trend over recent years. It suggests considerable scope to improve 
student performance. 
 
A much larger proportion of public secondary school principals reported major difficulty in recruiting 
suitable staff than in private schools. Twelve per cent of public school principals said they had major 
difficulty compared to two per cent in Catholic schools and 0.5 per cent in Independent schools. The 
2014 proportions were lower than in 2007 in public and Catholic schools which were 14 and six per 
cent respectively. There was no change in Independent schools. The proportion of principals 
reporting moderate difficulty in recruiting suitable staff was significantly lower in 2013 than in 2007 
in all school sectors. 
 
Teacher shortages are likely to be a factor in the achievement gaps between disadvantaged and 
advantaged students. Data from PISA 2015 reveal large differences in teacher shortages between 
low and high SES schools and between rural and town schools compared to city schools. Australia 
has the largest gap in the shortage of teachers between disadvantaged and advantaged schools in 
the OECD and one of the largest of all 70 countries/cities participating in PISA 2015 [OECD 2016b: 
Table II.6.2]. Australia also has the largest gap in the shortage of teachers between town and city 
schools in the OECD and one of the largest of all countries/cities participating in PISA. The gap in the 
shortage of teachers between rural and city schools in Australia is also one of the largest in the 
OECD. Large gaps in teacher shortages in Australia were also reported in PISA 2012 [OECD 2013b:  
Table IV.3.11]. 
 
The most common response to teacher shortages is to require teachers to teach outside their field 
of expertise. In 2013, 39 per cent of public school secondary principals and 36 per cent of Catholic 
secondary school principals said that they require teachers to teach outside their field of expertise to 
deal with teacher shortages compared to only 15 per cent in Independent schools [McKenzie et.al. 
2014: 129]. 
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A recent report by the Australian Council for Educational Research (ACER) found that 26 per cent of 
teachers in Years 7-10 in 2013 were teaching subjects in which they had not specialised and 37 per 
cent of early career teachers in Years 7-10 were teaching out-of-field [Weldon 2016]. About 16 per 
cent of class groups in Years 7–10 across Australia were being taught by an out-of-field teacher, 
including 17 per cent of mathematics classes. Specifically, in relation to the subjects in the PISA 
assessments, 14 per cent of Year 7-10 English teachers, 21 per cent of mathematics teachers, 23 per 
cent of physics teachers, 18 per cent of chemistry teachers and 14 per cent of biology teachers were 
out-of-field. This should be a major concern, irrespective of the trend in recent years. It suggests 
considerable scope to improve student performance. 
 
There were also high percentages of out-of-field teachers across all states, school sectors, socio-
economic status groups and school locations. For example, 31 per cent of Years 7-10 teachers in low 
SES schools were out-of-field compared to 28 per cent in medium SES schools and 22 per cent in 
high SES schools. Over 40 per cent of teachers in remote area schools were out-of-field, 32 per cent 
in provincial areas and 24 per cent in metropolitan regions. In regards to school sectors, 26 per cent 
of Years 7-10 teachers in public and Independent schools, and 29 per cent in Catholic schools were 
out-of-field. The two states with the lowest PISA results – Tasmania and the Northern Territory – 
also had the largest percentages of out-of-field teachers – 37 per cent in Tasmania and 40 per cent in 
the Territory. 
 
The large differences in the percentage of out-of-field teachers in high SES schools and low SES, 
remote and provincial schools together with the large gap in teacher shortages between these 
schools are likely to be significant factors in the continuing large achievement gaps between 
disadvantaged and advantaged students and schools in Australia.  

6.3 Physical resources 

Poor quality and shortages of physical infrastructure (such as buildings and heating and cooling 
systems) and educational materials (such as textbooks, laboratory equipment and computers) can 
have adverse effects on learning. Australia was one of many countries/regions participating in PISA 
2015 where a shortage of educational material is negatively associated with student performance 
[OECD 2016b: Table II.6.2]. It was one of only four OECD countries where this relationship remained 
after allowing for the socio-economic profile of students and schools.  
 
Data from PISA 2012 shows that the percentage of students in Australia whose principal reported 
that the school’s capacity to provide instruction is hindered a lot by a shortage or inadequacy in 
laboratory equipment, computers and library materials fell between 2003 and 2012 [OECD 2013b:  
Table IV.4.33]. Therefore, shortage of educational materials is unlikely to be a factor in declining 
student performance. 
 
However, it may be a factor contributing to achievement gaps between different demographic 
groups and school location. Low SES schools in Australia have a much greater shortage of 
educational materials than high SES schools. This gap is the 3rd largest in the OECD. The shortage gap 
between rural and town schools compared to city schools is not statistically significant.  

6.4 Curriculum 

Changes to the nature of learning in the classroom could potentially influence measured outcomes. 
For example, increasing dissonance between Australian curriculum requirements and what is 
assessed in PISA could be a factor in declining student performance. However, there is no evidence 
of this. The report of the review of the national curriculum in 2014 found that the curriculum is 
generally robust and that many education systems in Australia are benchmarking their curriculums 
against those of nations that perform well in international tests [Donnelly & Wiltshire 2014: 4]. In 
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particular, the report found the mathematics and science curriculum to be robust and balanced 
although it raised issues about the English curriculum.  
 
One response by principals to teacher shortages is to reduce the curriculum offered. The Staff in 
Australia’s Schools 2013 survey found that 19 per cent of public secondary school principals reduced 
the curriculum offered as a way of dealing with staff shortages. Only seven per cent of Catholic 
secondary principals and nine per cent of Independent school principals responded in this way 
[McKenzie et.al. 2014: 129].  
 
The time spent by Australian students in regular classroom lessons in English (or equivalent language 
of instruction), mathematics and science in 2015 was similar to other high performing countries such 
as Japan, Korea and Estonia, but lower than in others such as Canada and Singapore [OECD 2016b: 
Table II.6.32].  The average time spent in Australian classrooms was similar to the average for the 
OECD. The data from PISA 2015 also show that the time spent in regular classroom lessons in these 
subjects is similar for low and high SES schools and for rural, town and city schools [OECD 2016b:  
Tables II.6.33, II.6.34, II. 6.35, II.6.36].  
 
Student results are obviously affected by the opportunity to attend courses. Data from PISA 2015 
shows that a lower percentage of Australian students are required to attend at least one science 
lesson per week than in the OECD and other high performing countries such as Estonia, Finland, 
Japan, Korea and Singapore [OECD 2016b: Table II.2.3]. The average for Australia was 90 per cent 
compared to 100 per cent in Estonia, 99 per cent in Singapore, 97 per cent in Japan and Korea, and 
96 per cent in Finland. The average for the OECD was 94 per cent. The percentage of Australian 
students not required to learn science was the 6th highest in the OECD. Similar data for reading and 
mathematics is not published.  
 
A lower percentage of students in low SES schools in Australia is required to attend at least one 
science course per week than students in high SES schools – 85 per cent compared to 93 per cent. 
The difference is the 7th largest in the OECD. A lower percentage of public school students are 
required to do so than in private schools – 87 per cent compared to 93 per cent. The difference is 
the 3rd largest in the OECD. More students in rural schools are required to attend science lessons 
than in town and city schools – 94 per cent compared to 89 per cent. The percentage of students in 
low SES schools and in public schools required to attend science classes was significantly below the 
average for the OECD, but not for high SES, rural, town and private schools.  
 
Students not required to attend regular science lessons achieved significantly lower results in the 
PISA assessment. Students in Australia students who are not required to attend science lessons 
scored 42 points lower in science than students who are required to attend at least one science 
lesson per week. This was similar to the OECD average. However, the difference in requirements 
between Australia and other OECD countries to attend science lessons is not large and not likely to 
be a significant factor in the decline in results. 
 
These figures suggest that access to science lessons may be a factor in the science achievement gaps 
between high and low SES students and between public and private school students, but not for 
other demographic groups. However, it is difficult to assess the impact of participation in science 
courses on the declining results in the absence of time series data. It is an issue for further 
investigation. 
 
A research study drawing on PISA 2012 data found that high SES students in Australia have a much 
greater opportunity to learn rigorous mathematics than low SES students. Australia had the sixth 
largest gap between the top and bottom SES quartiles in access to rigorous mathematics out of 33 
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OECD countries [Schmidt et.al. 2015]. Inequality in the opportunity to learn mathematics was higher 
in only Austria, Belgium, Luxembourg, New Zealand and Spain.  
 
The study also found that over half the gap in mathematics results between high and low SES 
students was due to the unequal access to rigorous curriculum. The impact of unequal access to 
rigorous maths accounted for 52 per cent of the achievement gap in Australia. This was the third 
largest in the OECD, exceeded only by the Netherlands (58 per cent) and Korea (56 per cent). 

6.5 Student absenteeism 

Truancy is a well-documented factor in poor performance at school.  Education systems with higher 
percentages of students who skip school, skip classes and arrive late for school tend to have lower 
test scores [OECD 2013b: 60].  
 
Data from PISA 2015 show that a much higher percentage of Australian students skipped a day of 
school at least once in the two weeks prior to the PISA test than in other high performing countries 
and the OECD average. In 2015, 29 per cent of Australian students skipped a day of school compared 
to two per cent in Japan and Korea, three per cent in Taiwan, 14 per cent in Singapore, 18 per cent in 
Canada, and the average of 20 per cent across OECD countries [OECD 2016b: Table II.3.4]. The 
percentage skipping school in Australia was the 7th highest out of 35 OECD countries.  
 
Only 13 per cent of students skipped some classes in the two weeks prior to the PISA test, which was 
below the OECD average of 19 per cent but higher than in several high performing countries.  
 
Australian students who skipped a day of school at least once in the two weeks prior to the PISA test 
decreased by three percentage points between 2012 and 2015. Those who skipped some classes 
also increased by three per cent. Data is not available for the earlier PISA assessments. 
 
Skipping a day of school is much more common in low SES than high SES schools in Australia. In 
2015, 34 per cent of students in low SES schools skipped a day of school at least once prior to the 
PISA test compared to 24 per cent in high SES schools [OECD 2016b: Table II.3.4]. However, both 
rates are very high by OECD standards - the low SES rate was the 6th highest in the OECD and the 
high SES rate was the 7th highest. The rates were also high across rural, town and city schools and for 
public and private schools, but with much less variation than between low and high SES schools. The 
respective percentages were 28, 31, 28, 20 and 27.  
 
In Australia, students who had skipped a whole day of school at least once in the two weeks prior to 
the PISA assessment scored 35 points (about one year of learning) lower in the science assessment 
than students who had not skipped a day of school [OECD 2016b: Table II.3.4]. This was lower than 
the average for the OECD and several high performing countries.  
 
Fewer Australian students skip classes than the average for the OECD. Sixteen per cent of Australian 
students skipped some classes at least once in the two weeks prior to the PISA assessment 
compared to 26 per cent in the OECD [OECD 2016b: Table II.3.5]. Twenty per cent of students in low 
SES schools skipped some classes compared to 14 per cent in high SES schools and 19 per cent of 
public school students skipped some classes compared to 13 per cent in private schools. The rates 
for rural, town and city schools were similar – 19, 16 and 16 per cent respectively. 
 
Australian students who skipped some classes at least once in in the two weeks prior to the PISA 
assessment scored 47 points (about one and a half year of learning) lower in the science assessment 
than students who had not skipped a class [Table II.3.5]. This was higher than the average for the 
OECD and several high performing countries. 
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The data also show that 41 per cent of students in Australia arrived late for school at least once in 
the two weeks preceding the PISA test [OECD 2016b: Table II.3.6]. This was lower than the average 
for the OECD but higher than in high performing countries such as Finland, Japan, Korea, Taiwan and 
Singapore. Students who arrived late at least once increased by six percentage points between 2012 
and 2015.  
 
Arriving late for school is much more common in low SES than high SES schools in Australia. In 2015, 
47 per cent of students in low SES schools arrived late at least once compared to 37 per cent of high 
SES students. More students in public schools arrived late than in private schools – 44 per cent 
compared to 37 per cent. Significantly larger percentages of students in town and city schools 
arrived late than in rural schools – 40, 42 and 34 per cent respectively. 
 
Students who arrived late for school at least once in the two weeks prior to the PISA test scored 33 
points (about one year of learning) lower in science than students who did not arrive late. This was 
higher than the average for the OECD.  
 
These figures suggest that student absenteeism is a significant factor in the large achievement gaps 
between low and high SES students and a likely factor in the decline in performance amongst these 
students.  
 
Improving school attendance is complicated because there are many reasons why students skip 
school. They include fear of bullying or harassment, drug or alcohol dependency, caring for a parent 
or sibling, family stress, frequent change of residence, behavioural difficulties, or simply boredom 
and lack of engagement in school. 

6.6 School funding and outcomes 

The Minister for Education, Simon Birmingham dismissed funding as a factor because he says that 
Federal funding has increased by 50 per cent since 2003 while school results have declined [Belot 
2016, Munro & Bagshaw 2016]. However, he vastly exaggerated the actual increase in funding which 
was only very small and largely misdirected to schools least in need of additional funding; he ignored 
some significant improvements in school outcomes that are in sharp contrast to the PISA results; and 
ignored several recent academic studies showing that increased funding does improve school 
outcomes, especially for students from disadvantaged backgrounds. 

6.6.1 Funding increase was only small and largely went to private schools 

Birmingham’s claim of a 50 per cent increase in Federal school funding since 2003 is deceptive. It is 
far from the full picture because it does not distinguish between funding of public and private 
schools and it ignores cuts in state/territory government funding. It also ignores changes in the 
composition of enrolments.  
 
The actual increase in total government funding (from Commonwealth and state/territory sources) 
per student in all schools, adjusted for inflation, for the twelve years from 2002-03 to 2014-15 was 
only 9.5 per cent, a fraction of the Minister’s claim [Chart 34]. This increase amounts to an increase 
of only 0.76% per year. The increase in dollar terms was $1,006 per student for the whole period, or 
a miniscule $84 a year. Not surprisingly, this has had little impact on school outcomes. 
 
State/territory governments, which account for over 80 per cent of public school funding, 
have cut funding of public schools while increasing funding of private schools. State/territory 
governments have taken the opportunity of an increase in Commonwealth Government 
funding for public schools of $935 per student to cut their own funding of public schools by 
$263 per student [Chart 35]. In contrast, they increased private school funding by $266 per 
student to supplement the Commonwealth increase of $935 per student. 
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Source: Figures are derived from Productivity Commission 2005, 2016a. Details of the methodology used to 
derive these figures are provided in Cobbold 2016. 
 

 
Source: Figures are derived from Productivity Commission 2005, 2016a. Details of the methodology 
used to derive these figures are provided in Cobbold 2016. 
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The large part of the small increase in total funding per student favoured private schools who enrol 
only a small proportion of disadvantaged students. Total government funding per student in private 
schools increased by four times more than for public schools – 25.3 per cent compared to only 5.7 
per cent. In dollar terms, funding for private schools increased by $1,989 per student compared to 
$672 per public school student. That is, the most disadvantaged school sector got an increase of $56 
per student per year compared to $166 per student per year for private schools. 
 
The PISA results show that low achievement is concentrated amongst low SES, Indigenous and 
remote area students. The large majority of these disadvantaged students attend public schools. In 
2014, 82 per cent of students from low SES families, 84 per cent of Indigenous students, 79 per cent 
of remote area students and 87 per cent of very remote area students were enrolled in public 
schools. Despite higher need in public schools, the biggest increases in funding went to private 
schools.  
 
Birmingham’s claims also ignored changes in the composition of enrolments. Indigenous 
students, disability students and senior secondary school students attract significantly higher 
funding per student than average and have increased as a proportion of all students. They 
increased by three percentage points from 23 to 26 per cent between 2003 and 2014. The 
increase was in public schools was 3.4 per cent compared to 2.2 per cent in private schools.1 
The increase in the percentage of these students in public schools could well have accounted 
for the very small increase in funding per student in public schools. 

6.6.2 Improvement in Year 12 outcomes contrasts with the decline in PISA results 

Birmingham’s criticism of the lack of responsiveness of student outcomes to increased funding also 
ignores some significant improvements in school outcomes over the period of the small funding 
increase. One area where there were significant improvements is in Year 12 outcomes which are in 
sharp contrast with the declining PISA results. 
 
There was a large increase in the proportion of young adults (20-24 year-olds) attaining a Year 12 or 
equivalent outcomes since 2001. In 2016, 90 per cent of young people attained Year 12 or Certificate 
II, up from 79 per cent in 2001, while 89 per cent attained Year 12 or Certificate III compared to 77 
per cent in 2001 [ABS 2016b, Tables 31 & 32; ABS 2011].2 It is also notable that the proportion of 25-
34 year-olds in Australia who have attained an upper secondary education increased from only 68 
per cent in 2000, when it was the 5th lowest in the OECD, to 88 per cent in 2015 [Chart 36]. The 
increase of 20 percentage points was the largest in the OECD except for Portugal and Turkey. 
 
The apparent retention rate to Year 12 and the Year 12 completion rate are additional ways to 
measure the outcome of school education. The average retention rate from Year 7/8 to Year 12 
increased from 72 per cent in 2000 to 84 per cent in 2015 [Chart 37]. The retention rate in public 
schools increased by 15 percentage points from 67 per cent to 82 per cent and increased for Catholic 
schools from 67 to 84 per cent. In Independent schools, it fell from 97 to 92 per cent. Indigenous 
retention rates increased from 36 to 59 per cent. 
 
Year 12 completion rates have also increased. The rate for all students increased from 69 per cent in 
2003 to 72 per cent in 2014. The completion rate for low SES students increased from 64 to 67 per 
cent, but fell for high SES students from 78 to 76 per cent [Productivity Commission 2005, Table 

                                                 
1 These figures are derived from ABS 2016a, Tables 43a, 46a; Productivity Commission 2005, Tables 3A.17, 
3A.18; Productivity Commission 2016a, Table 4A.31. 
2 The Council of Australian Governments has designated Certificate II as the vocational equivalent to Year 12, 
but this will change to Certificate III by 2020. See COAG 2009. 
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3A.40; Productivity Commission 2016a, Table 4A.124]. Despite this improvement, however, a large 
proportion of students still do not complete Year 12.  
 

 
Source: OECD 2016d, Table A1.3; 2015, Table A1.4a. 
Note: Upper secondary education equates to at least Year 12 or Certificate III. 
 

 
Source: ABS 2016a, Table 64a; 2015, Table 64a. 
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The percentage of the estimated Year 12 population achieving an ATAR score of 50 or above has 
increased significantly in recent years from 38 per cent in 2007 to 42 per cent in 2015 [Chart 37, 
earlier figures are not available]. The percentage increased in all states/territories except 
Queensland, with a large increase in the ACT and significant increases in NSW and South Australia. 
 
The contrast between the declining PISA results for 15 year-old students (largely Year 10 students) 
and the improvement in Year 12 results is a conundrum that warrants further analysis. It may partly 
reflect the difference in student attitudes to the PISA tests, which have no personal consequences 
attached to them, and the Year 12 assessments which have a major influence on the future paths 
that students take after leaving school (see section 6.7 below).  
 
The one thing in common between the PISA results and Year 12 outcomes is huge achievement gaps 
between disadvantaged and advantaged students. The PISA results show that disadvantaged 15 
year-old students are three to four years of learning behind advantaged students. Year 12 retention 
and completion rates for disadvantaged students are well below those of advantaged students. 
 

 
Source: Productivity Commission 2016b, Table 4A.6.11. 

6.6.3 Many studies show that increased funding improves school results 

Improving the results of disadvantaged students is the major challenge facing Australian education. 
Yet, Birmingham continues to wilfully ignore the extensive research evidence demonstrating that 
increasing funding for disadvantaged students is critical to improving outcomes. Six major studies 
published in the last year alone show that increased funding improves results, especially for 
disadvantaged students.3 For example, an extensive review of studies by an academic expert on 
education finance at Rutgers University in New Jersey shows strong evidence of a positive 
relationship between school funding and student achievement and that particular school resources 
that cost money have a positive influence on student results [Baker 2016]. It concludes:  
 

                                                 
3 Many studies prior to these have come to the same conclusion. See Cobbold 2014.  
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The growing political consensus that money doesn’t matter stands in sharp contrast to the 
substantial body of empirical research that has accumulated over time… [p. 2]  
The available evidence leaves little doubt: Sufficient financial resources are a necessary 
underlying condition for providing quality education. [p. 20]  

 
A study published in the Quarterly Journal of Economics found that a ten per cent increase in per-
student spending each year for all 12 years of public school for low income students extends their 
schooling by nearly half a year, increases their adult earnings by nearly ten per cent and family 
income by 16 per cent, and reduces their annual incidence of adult poverty by six percentage points 
[Jackson et.al. 2016]. The study found that the positive effects are driven, at least in part, by some 
combination of reductions in class size, having more adults per student in schools, increases in 
instructional time, and increases in teacher salary that may have helped attract and retain a more 
highly qualified teaching workforce. The authors concluded that their results: 
 

…. highlight how improved access to school resources can profoundly shape the life 
outcomes of economically disadvantaged children, and thereby significantly reduce the 
intergenerational transmission of poverty. [p. 212] 

 
A study published by the US National Bureau of Economic Research found that school finance 
reforms in the United States that increased funding for low income school districts improved the 
results of students in those districts [Lafortune et. al. 2016]. It also found that the increased funding 
reduced achievement gaps between high and low income school districts. The authors concluded 
that “marginal increases in school resources in low-income, poorly resourced school districts are cost 
effective from a social perspective…” [p. 7]. Further, “Our results thus show that money can and 
does matter in education…” [p. 35]  
 
Another study found that increased spending following court-ordered school finance reforms in the 
United States increased high school graduation rates in high-poverty districts [Candelaria & Shores 
2016]. High poverty school districts in states that had their finance regimes overthrown by court 
order experienced an increase in school spending by four to 12 per cent and an increase in high 
school graduation rates by five to eight percentage points seven years following reform. 
 
A study recently published in the Economic Journal found that increased funding for low achieving 
students in the Netherlands significantly increased the probability of them completing high school 
[De Haan 2017]. It said that its results “provide evidence that giving schools additional resources for 
low-ability pupils can significantly improve pupil achievement “ [p. 178]. 
 
In addition, a study soon to published in the academic journal, Economic Policy, on the long-run 
effects of school spending on educational attainment following school finance reform in Michigan, 
found that increases in school expenditure improve the later life outcomes of students [Hyman 
2017]. Students who gained a ten per cent increase in school funding were seven per cent more 
likely to enrol in college and eleven per cent more likely to receive a post-secondary degree.   
 
An OECD report on how to improve results for low performing students found that the incidence of 
low performance in mathematics is lower in countries where educational resources are distributed 
more equitably between socio-economically disadvantaged and advantaged schools. It concluded: 
 

The evidence presented in this report suggests that all countries and economies can reduce 
their share of low-performing students, and that a reduction can be accomplished in a 
relatively short time. The first step for policy makers is to prioritise tackling low performance 
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in their education policy agendas, and translate this priority into additional resources. [OECD 
2016c, p.190] 

 
The OECD has also highlighted a key message from PISA 2015: 
 

In countries and economies where more resources are allocated to disadvantaged schools 
than advantaged schools, overall student performance in science is somewhat higher… 
[OECD 2016b, p. 189] 
 

These studies show that targeting funding increases to disadvantaged schools and students is 
fundamental to improving student achievement and reducing achievement gaps between the 
advantaged and disadvantaged. Inadequate funding is likely to be a factor behind the failure to 
improve the results of disadvantaged students and reduce the large achievement gaps between 
them and high SES students. Past funding increases have been very small and were not directed 
primarily to disadvantaged students. Needs-based funding in Australia, especially for low SES 
students, has only ever been a very small proportion of total school funding as demonstrated by a 
research report prepared for the Gonski review [Rorris et.al. 2011]. As David Gonski said in response 
to criticism of his plan that increased funding has failed to improve outcomes: 
 

...the essence of what we contended, and still do, was that the way monies are applied is the 
important driver. Increasing money where it counts is vital. The monies distributed over the 
12-year period to which the commission refers were not applied on a needs based 
aspirational system. [Gonski 2014] 

 
If there is any credibility to Birmingham’s criticism of past funding increases failing to improve 
results, it is in relation to private schools. As shown above, funding per private school student, 
adjusted for inflation, increased by 25 per cent between 2002-03 and 2014-15 but student 
performance fell in both Catholic and Independent schools. It suggests that private schools did not 
use their larger funding increases efficiently.  

6.7 Student attitudes 

Student attitudes may be a factor in Australia’s declining PISA scores. Participation rates in year 12 
science and mathematics subjects show that in the past 20 years participation in science subjects 
and advanced or intermediate-level mathematics has declined, while participation in entry-level 
mathematics has increased [Office of the Chief Scientist 2014: 99-100]. However, this should not 
necessarily affect the test scores of those participating in these subjects.  
 
The intrinsic motivation to learn science seems strong in Australia. Student enjoyment of science in 
Australia is similar to that in several high performing countries and better than in some. About two-
thirds of students generally have fun when learning science topics; are happy working on science 
topics; enjoy acquiring new knowledge in science; and are interested in learning about science 
[OECD 2016a: Table I.3.1a]. These rates are higher than the average for the OECD, apart from 
students having fun learning science which is similar to the OECD average. The Australian rates are 
higher than in some high performing countries such as Japan, Korea, Netherlands and Taiwan, 
similar or higher than some rates in Estonia and Finland and lower than those in Canada and 
Singapore. The overall index of enjoyment of science for Australian students is much higher than in 
Finland, Japan, Korea and Netherlands but much lower than in Canada and Singapore. 
 
More significantly, student enjoyment of science in Australia increased between 2006 and 2015 
while test scores declined. Australia was one of 17 OECD countries where the index of student 
enjoyment of science increased and the increase in Australia was the 7th largest in the OECD [OECD 
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2016: Table I.3.1f]. The contrast between increasing enjoyment of science and declining test scores 
is puzzling.  
 
Other broader cultural factors may be playing a role in the declining results. For example, there is 
anecdotal evidence that 15 year-olds have a blasé attitude to the PISA tests because it does not 
affect them personally and that they have enough stress with more consequential exams as it is 
[Jackson-Vaughan 2016]. While there are many stories from students like this, it is difficult to say 
that this attitude has increased over the years of PISA and has contributed to the declining results. 
 
Also, there is not as strong cultural expectation for nationwide academic success amongst parents 
and students in Australia as in many East Asian countries. This may be affecting attitudes to PISA, but 
once again it is difficult to conclude that expectations of success in school have declined. 

7. Conclusions 

It is important to keep perspective on the latest PISA results. First, despite the widespread declines 
and high inequality in results between disadvantaged and advantaged students, Australia remains a 
high performing country in reading and science while the mathematics results were similar to the 
OECD average.  
 
Second, the decline in PISA results, which largely involve Year 10 students, is in sharp contrast with 
Year 12 outcomes which have improved significantly over many years. The difference in results only 
two Year levels apart is difficult to explain. It may partly reflect the difference in student attitudes to 
the PISA tests which have no personal consequences attached to them and the Year 12 assessments 
which have a major influence on the future paths that students take after leaving school. The 
contrast in results only two Year levels apart does caution against using the PISA results as the sole 
benchmark to assess the student performance.  
 
Third, the PISA results also contrast with those of the TIMSS (Trends in Mathematics and Science 
Study) and NAPLAN tests which show long-term stagnation rather than decline. Standardised tests 
such as these can never cover the whole curriculum and the various tests have different emphasis. 
For example, PISA looks at 15-year-olds and tests how well they can apply basic understandings and 
skills in reading, mathematics and science to everyday situations. TIMSS, on the other hand, looks at 
how well Year 4 and Year 8 students have mastered the factual and procedural knowledge taught in 
school mathematics and science curricula. 
 
Fourth, the PISA, TIMSS, NAPLAN and Year 12 results all show large achievement gaps between 
disadvantaged and advantaged students. This is an enduring feature of Australia’s education system. 

7.1 Declining student performance 

The decline in Australia’s PISA results is startling and should be a major concern to all. Of equal 
concern is the lack of constructive analysis of the factors behind the decline. There has been much 
hand-wringing by commentators and politicians about the declining results for several years, but 
little analysis of the factors behind the decline. 
 
It is difficult to make strong conclusions about the factors and causes behind the decline. The 
widespread incidence of the decline across states, school sectors, ability groups and various 
demographic groups together with the variation in the extent and timing of declines suggests that 
several factors have contributed to the declines and that they impacted differentially. However, it is 
only possible at this stage to speculate on potential key factors because of the general lack of time 
series data on these factors. 
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While there is an over-ready tendency to blame teachers in some quarters, there is no conclusive 
evidence that teaching qualifications, course standards or teaching practice have declined over the 
past 10-15 years despite the decline in entry standards for teacher training in many universities and 
the poor quality of some courses. Australian teachers are highly qualified by international standards. 
PISA 2015 focused on science and the results show that teaching practice in science in Australia is 
amongst the best in the OECD with teachers using strategies that are strongly associated with higher 
performance. A high proportion of teachers in Australia participate in professional development and 
there is no evidence of declining participation or declining quality of courses. 
 
While there is considerable variability in the quality of pre-service teaching courses, there is little 
evidence of a decline in teacher education courses that could have contributed to the decline in 
student performance. However, it is difficult to assess the quality of teacher training in Australia 
because reliable and representative data about current practices and outcomes in teacher education 
is not available. 
 
Student disruption in Australian classrooms is high by OECD standards across advantaged, 
disadvantaged, rural, town and city schools and it appears to have worsened over recent years. It 
could be a factor in the declining results. An OECD statistical analysis attributes it as having a 
moderately significant impact on student results. However, student behaviour is a complex issue and 
the extent of poor behaviour may also be a manifestation of factors outside school and low levels of 
achievement. 
 
The most likely teaching-related factor affecting student performance is the high proportion of 
teachers who are teaching out-of-field across all states, school sectors, socio-economic status groups 
and school locations because of shortages of qualified staff. The shortage of mathematics and 
science teachers is high by international standards, but there is a much lower shortage of English 
teachers. There was an increase in the shortage of science teachers over the past decade and this 
may have contributed to the decline in science results, but the shortage of mathematics and English 
teachers has decreased a little over the period. 
 
Student absenteeism in Australia is high amongst all groups of students and is a significant factor in 
low student achievement.  Students who skip school, skip classes and arrive late for school tend to 
have lower test scores. PISA 2015 revealed that a very high percentage of Australian students appear 
to skip school and arrive late for school. It is likely to be a factor in Australia’s poor performance, but 
there is insufficient data available to assess its effect on student performance over time. It is an issue 
that should be investigated more closely.  

7.2 Continuing high inequity in school results 

While it is difficult to determine the factors that have contributed to the decline in Australia’s PISA 
results, a stronger association is apparent between several educational factors and the continuing 
large achievement gaps between disadvantaged and advantaged students and schools. 
 
Statistical analysis of Australia’s performance by the OECD shows the overwhelming influence of 
disadvantage in the community. Student and school socio-economic background have by far the 
biggest effects on the overall science results and the effect is much larger than the average for the 
OECD. Low achievement amongst disadvantaged students continues to be a major challenge to be 
addressed. Very high proportions of low SES, Indigenous and remote area students do not achieve 
expected minimum standards in reading, mathematics and science and these students remain three 
or more years behind their high SES peers.  
 
The PISA 2015 data shows that the extent and quality of educational resources devoted to 
disadvantaged students and schools is generally much less than those available to advantaged 
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students and schools. This is certainly the case with teaching resources. For example, low SES and 
rural schools have fewer teachers with a university degree and a major in science than high SES 
schools. Teacher shortages are much larger in low SES, rural and town schools than in high SES 
schools. The gaps are the largest in the OECD. They are likely to be a factor in the continuing low 
achievement of disadvantaged students and the large achievement gaps between disadvantaged 
and advantaged students. Teacher shortages could be a factor in the large fall in the results of 
provincial students. 
 
Effective teaching strategies also seem to be used less in low SES schools than in high SES schools. 
The gaps in the use of teacher-directed instruction and adaptive instruction by low and high SES 
schools are quite large by OECD standards. 
Another factor contributing to low achievement amongst disadvantaged students is lower access to 
the curriculum. One response by principals to teacher shortages is to reduce the curriculum offered. 
In 2013, about one-fifth of public secondary school principals reduced the curriculum offered as a 
way of dealing with staff shortages. The proportion was much lower in private schools. 
 
While the opportunity to learn science in Australia is high, a lower proportion of low SES students 
are required to attend science classes than high SES students. The gap is one of the largest in the 
OECD. It is likely to be a factor contributing to the achievement gap in science. There is also evidence 
that much of the gap in mathematics results between high and low SES students is due to the 
unequal access to rigorous curriculum. 
 
Low SES schools are also more likely to experience poor quality or inadequate physical resources 
than high SES schools. The gap in the shortage of educational materials between low and high SES 
schools is the highest in the OECD. Student absenteeism is very high amongst low SES students and 
other disadvantaged students and is likely to be a significant factor in their low average 
achievement. 
 
Overcoming shortages of qualified teachers, less use of effective teaching strategies, reduced access 
to key areas of curriculum, shortages of educational materials and high rates of student absenteeism 
in disadvantaged schools are all funding issues. They cannot be overcome without increased funding.  
 
Government and other claims that funding increases haven’t delivered better student performance 
ignore the fact that the increase in total government funding per student, adjusted for inflation, over 
the past 15 years was very small and that the very large part of it was misdirected to the most 
advantaged school sector rather than to public schools which enrol the vast majority of 
disadvantaged students. The PISA 2015 results for disadvantaged students re-affirm the need for the 
full Gonski funding plan to be implemented. This is also supported by several recent academic 
studies showing that increased funding for disadvantaged students and schools increases student 
achievement and long-term outcomes.  
 
More funding to increase the number of qualified staff using effective teaching practices, increase 
educational materials, expand curriculum access and engage students in learning in disadvantaged 
schools must be supported by policy initiatives outside school to address underlying causes of poor 
performance. It is very hard for schools to overcome the effect of SES on student results because 
disadvantage is being constantly reproduced in society through low incomes, unemployment, lack of 
affordable housing, poor health and other factors. Schools are in a constant battle against the 
reproduction of inequality and poverty in society. Their efforts must be supported by economic and 
social policies to reduce growing inequality and increasing poverty.    
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Immediate action should be taken to increase funding for disadvantaged students and schools in 
both the public and private sectors. This means the full implementation of the Gonski funding plan. 
Further dismembering of the plan by the Turnbull Government must be strongly resisted. 

7.3 Independent public inquiry should be established to examine student results 

The long-term decline in Australia’s PISA results, the high proportion of disadvantaged students not 
achieving international minimum standards and the continuing large achievement gaps between 
advantaged and disadvantaged students demands serious review. A full independent public inquiry 
into Australia’s school outcomes and the high inequity in outcomes should be established. The 
review could canvass the many factors outside and inside schools that influence student outcomes 
and develop a comprehensive strategy to improve overall performance and reduce inequity with the 
input of teachers, parents, academics and the broader community.  The national Education 
Ministers’ Council should appoint an independent expert panel to conduct the inquiry. 
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