	
	



	
	



[bookmark: ChapterNumber][bookmark: ChapterTitle]2	A profile of literacy and numeracy skills in Australia
[bookmark: begin]The measures of literacy and numeracy skills used in the analysis are outlined in section 2.1. Australians’ literacy and numeracy skills vary across demographic groups (section 2.2) and labour market outcomes (section 2.3).
2.1	How are literacy and numeracy skills defined and measured?
The Australian Bureau of Statistics (ABS) conducted the Programme for International Assessment of Adult Competencies (PIAAC) survey during 2011–12 on behalf of the Organisation for Economic Co-operation and Development (OECD). The survey has been conducted across 23 countries and the Russian Federation. Respondents were given various tasks to assess their skills in three domains: literacy; numeracy; and problem solving in a technological environment. The focus in this paper is on the literacy and numeracy skill domains, where:
literacy is defined as ‘understanding, evaluating, using and engaging with written texts to participate in society, to achieve one’s goals, and to develop one’s knowledge and potential’ (OECD 2012b, p. 20), and
numeracy is defined as ‘the ability to access, use, interpret and communicate mathematical information and ideas, in order to engage in and manage the mathematical demands of a range of situations in adult life’ (OECD 2012b, p. 34). 
For each domain, each person’s skill was estimated with a test score ranging from 0–500. Five skill levels were defined within this range (table 2.1). Appendix A contains more information on the derivation of test scores and associated skill levels.
Few people attain skill level 5; this can result in large standard errors for estimates of this part of the population. As a result, the ABS typically combines skill levels 4 and 5. This approach is also adopted in this paper. Level one and below level one are also combined in presenting results, although the quantitative analysis itself is conducted with the test scores.[footnoteRef:1] [1:  	The quantitative analysis was also based on 10 ‘plausible values’ for each person’s literacy and numeracy skills. This required ‘Rubin’s rules’ to compute test scores for literacy and numeracy taking into account each plausible value (appendix A describes this process).] 

Table 2.1	Concordance of test scores to skill levels for literacy and numeracy
	Test score
	Skill level

	0 to < 176
	Below level 1

	176 to < 226
	1

	226 to < 276
	2

	276 to < 326
	3

	326 to < 376
	4

	376 to 500
	5


Source: Appendix A.
2.2	A profile of literacy and numeracy skills in Australia 
In 2011–12, 14 per cent of the population had relatively low literacy skills (at or below level 1) (table 2.2). These people could, at best, read only relatively short texts from which they were able to locate only a single piece of information. In contrast, 16 per cent of the population had high (level 4/5) literacy skills. These people can make complex inferences and evaluate subtle truth claims or arguments in lengthy or multiple texts. Skills are measured on a continuum, and the majority of the population have literacy skills somewhere in between these levels.
In numeracy, 22 per cent of the population had skills at or below level 1. These people could carry out one-step or simple processes such as counting where the mathematical content is explicit with little or no text or distractors. At the other end of the distribution, 12 per cent of the population had relatively high (level 4/5) numeracy skills. People with high numeracy skills can understand a broad range of mathematical information that may be complex, abstract or embedded in unfamiliar contexts.
Descriptions of the types of tasks that correspond to each skill level are in tables A.1 and A.2 for literacy and numeracy, respectively.
Table 2.2	Literacy and numeracy skill levels
Share of population aged 15–74, per centa
	
	Level 1 or below
	Level 2
	Level 3
	Level 4/5

	Literacy
	14.1
	30.1
	37.9
	15.6

	Numeracy
	21.7
	32.5
	31.3
	12.3


a  Totals do not add to 100 per cent because some observations were labelled as missing.
Source: ABS (2013a).
Correlations
There is a close relationship between proficiency in literacy and numeracy. The correlation between literacy and numeracy test scores for persons in the entire sample of the PIAAC data is 0.90 (figure 2.1). The high correlation between the measures meant that the analysis in chapter 3 is based on an average of both test scores.
Figure 2.1	Correlation between literacy and numeracy test scores
15–74 year olds
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Source: Authors’ estimates based on PIAAC data.
When the data are analysed in terms of skill level, more than 60 per cent of the population demonstrated the same measured skill levels for literacy and numeracy (table 2.3). Of the remaining population, most achieved relatively higher literacy scores –– 29 per cent of people had a literacy skill level which was one level higher than their numeracy skill level. In contrast, fewer than 10 per cent of people were assessed with a lower literacy skill level than their numeracy skill level.
Table 2.3	Correlation between literacy and numeracy, by skill levela
Per cent of 15–74 year olds
	
	Numeracy

	Literacy
	Level 1 or below
	Level 2
	Level 3
	Level 4/5
	Total

	Level 1 or below
	13
	1
	0
	0
	14

	Level 2
	9
	18
	4
	0
	31

	Level 3
	1
	13
	22
	4
	39

	Level 4/5
	0
	0
	7
	9
	16

	Total
	22
	32
	33
	13
	100


a Totals may not add due to rounding.
Source: Authors’ estimates based on PIAAC data.
How does Australia compare internationally?
The PIAAC survey is designed to allow comparisons across all countries that participated in the survey. Participating countries were responsible for translating both the instruments used to assess literacy and numeracy skills and the background questionnaire (box 2.1). 
As the survey is designed to gauge a person’s ability to participate in the society in which they live, the tests were conducted in the official language of the country of residence. In Australia, for persons with a non-English speaking background PIAAC does not measure proficiency in first language. 

	Box 2.1	Comparability of PIAAC data across countries

	Australia was one of 24 countries that participated in the Programme for International Assessment of Adult Competencies (PIAAC).
Who was surveyed?
The target population for the survey was the non-institutionalised population, aged 
16–65 years, residing in the country at the time of data collection, irrespective of nationality, citizenship or language status. In Belgium, only the Flemish region (Flanders) participated in the survey. In the United Kingdom, only the autonomous administrative regions of England and Northern Ireland participated in the study.
Some countries oversampled, while others sampled individuals outside the target population. For example, Australia included 15 year olds and persons aged 66–74.
How were the instruments for assessment translated across countries?
The translation and adaptation of instruments was a core component of how the survey was constructed. 
Participating countries were responsible for translating the assessment instruments and the background questionnaire. Any national adaptations of either the instruments or the questionnaire was subject to strict guidelines, and to review and approval by the international consortium. The recommended translation procedure was for a double translation from the English source version by two independent translators, followed by reconciliation by a third translator (OECD 2013c, p. 55).
Literacy-related non-response
Some respondents were unable to undertake the assessment for literacy-related reasons, such as being unable to speak or read the test language(s), having difficulty reading or writing, or having a learning or mental disability. Some of these respondents completed the background questionnaire, or its key parts, presumably with the assistance of an interviewer or family member. The available background information regarding these respondents was used to impute proficiency scores in literacy and numeracy.
Source: OECD (2013c).
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Most countries’ ranking in literacy and numeracy are similar, although there are some notable exceptions, with Australia being one of them. Australia performed significantly above average in literacy, but its performance in numeracy was similar to the average (figure 2.2). It is not clear why Australia performs better in literacy, whereas most other countries perform similarly in both domains.
Figure 2.2	Literacy and numeracy test scores, by country, 2011–12a,b
16–64 year olds
	Literacy

Numeracy
 


a Data for the Russian Federation are preliminary and subject to change.  b The average does not include results for the Russian Federation.
Source: OECD (2013a, 2013b).
Reasons for performance differences across countries are complex and ‘likely to be affected by such factors as the historical patterns of participation in education, support for adult learning, and patterns of immigration’ (OECD 2013a, p. 74). Some of these factors are considered in more detail for Australia in the next section.
Differences in literacy and numeracy skills by demographic groups
There are many obstacles to comparing survey data over time in detail (box 2.2). As a result, this paper does not examine changes in literacy and numeracy skills by different demographic groups over time. Rather, the analysis focusses on differences in literacy and numeracy skills across demographic groups in 2011–12.

.
	Box 2.2	Have literacy and numeracy skills changed since 1996?

	The Programme for the International Assessment of Adult Competencies (PIAAC), Adult Literacy and Lifeskills Survey (ALLS) and Survey of Aspects of Literacy (SAL) have similar measures of literacy and numeracy skills. However there are some differences that must be accounted for when comparing the data over time. The Australian Bureau of Statistics (ABS, 2013b) have made the following adjustments in publishing comparable estimates:
The literacy and numeracy scores previously published for ALLS and SAL were based on a model with a response probability value of 0.8. These scores have been re-estimated with a response probability value of 0.67 to be consistent with PIAAC. 
The ALLS and SAL had measures for two types of literacy skills –– prose literacy and document literacy. These have been combined to produce a single proficiency scale comparable with literacy in PIAAC.
The numeracy scores from the ALLS have been recalculated using a model that incorporates results of all countries that participated in ALLS which led to some minor changes in ALLS numeracy scores. SAL did not collect a comparable numeracy domain.
After these adjustments, the ABS (pers. comm., 27 February 2014) indicates that the literacy test scores show a slight decline since 2006. Similarly, the Organisation for Economic Co-operation and Development (OECD, 2013b) reports a decline in numeracy across most countries. The ABS is not confident that these measured declines are real. Analysis done by the ABS and internationally has shown that in some cases the observed trend is difficult to reconcile with other information (ABS 2013b). It could be an artefact of differences in testing processes in different years. The OECD has a small working group examining this issue.
(Continued next page)
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	Box 2.2	(continued)

	Despite these issues, the OECD (2013b) reports a small (but statistically significant) increase in average literacy over the period 1996 to 2012 for Australia (see table below). The change in literacy scores between 2006 and 2011–12 of 13 points is about one quarter of the 50 point range for most skill levels. In contrast to literacy, average numeracy scores were reported as remaining unchanged between 2006 and 2011–12.
Average literacy and numeracy test scores over time
16–64 year olds, 1996–2012a
	
	1996
	2006
	2011–12

	Literacy
	267.7 (1.0)
	273.0 (0.6)
	280.4 (0.9)

	Numeracy
	-
	267.9 (0.7)
	267.6 (1.0)


a Standard errors in parentheses.
Source: OECD (2013b).
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Men have higher numeracy skills than women
About 25 per cent of women had numeracy at skill level 1 or below in 2011–12, compared with about 17 per cent of men (figure 2.3).[footnoteRef:2] The proportion of men assessed with the highest level of numeracy (level 4/5) was 17 per cent, nearly twice that of women (9 per cent). [2:  	Some of the analysis in this chapter is done by comparing the discrete skill levels rather than test scores. The qualitative findings are consistent regardless of which measure is used.] 

In contrast, there were similar proportions of men and women assessed at each literacy skill level.
This pattern is the same as found in the 2006 data (Shomos 2010). The OECD (2013a) also reported that men have higher average numeracy scores than women for all surveyed countries.
Figure 2.3	Literacy and numeracy skill levels, by gender, 2011–12a
Per cent, 15–74 year olds
	


a Error bars indicate 95 per cent confidence intervals.
Source: ABS (2013a).
Older people have lower literacy and numeracy skills
Literacy and numeracy skills are likely to vary across age cohorts: they can be acquired, maintained or diminish at various rates during the life cycle (Statistics Canada and OECD 2005). People develop skills through formal education mostly when they are young. They also acquire skills in a multitude of settings over their lifetimes. But there has been an increase in educational attainment beyond what might be expected from life cycle factors over the past few decades.
By age cohorts, average literacy and numeracy scores increase until the age of 40 years (figure 2.4). After age 40, there is a decline in literacy and numeracy, with the old (aged 65–74 years) having the lowest literacy and numeracy.
Figure 2.4	Literacy and numeracy test scores, by age cohort, 2011–12
	


Source: Authors’ estimates based on PIAAC data.
Others have found a similar pattern of skill variation across age cohorts. For example, Chesters, Ryan and Sinning (2013) found ‘there is something of a decline in average [document literacy] scores after middle age for both men and women’ (p. 16) in the 1996 and 2006 surveys.
Lower scores reported for older persons do not necessarily imply that skills deteriorate with age. For example, younger people might have undertaken more education than older people did at the same age and be more highly skilled because of that education. With only one cross-section of data it is not possible to distinguish the longitudinal effect of ageing on literacy and numeracy from the pattern of difference in literacy and numeracy by birth-cohort.
However, previous research has shown that skills are likely to deteriorate with age. Chesters, Ryan and Sinning (2013) use a ‘synthetic’ cohort[footnoteRef:3] analysis with data for 1996 and 2006 to examine how the skills of one birth-cohort change over time. They find the skills of each cohort older than 35–39 years decline with age. For example, the average literacy score of the cohort of men aged 40–44 years in 1996 was 21 points lower in 2006 (when they were aged 50–54 years). Green and Riddell (2007), using Canadian data, also find that skills deteriorate with age. [3:  	A cohort analysis follows the same persons across time, allowing a comparison of their test scores at different times. However, the PIAAC and predecessor surveys are for a different group of persons, meaning that a change in a person’s test score cannot be estimated. A synthetic cohort assumes that a group of people at the same age in 2006 can be represented by a group that is 6 years older when measured in 2012.] 

There is a positive relationship between literacy and numeracy and education
Education has been shown to be important for developing and enhancing literacy and numeracy skills (Green and Riddell 2012). Furthermore, as discussed in chapter 1, having higher ability or skills could influence a person’s decision to undertake more education.
The PIAAC data confirm a positive association between educational attainment and skills (figure 2.5). Differences in skills for people with the highest and lowest levels of educational attainment are large –– about 4 per cent of people with at least a degree had literacy skill level 1 or below, compared with 27 per cent of people who had year 11 or lower education.
Figure 2.5	Distribution of literacy and numeracy skills by educational attainment, 2011–12
Per cent, 15–74 year olds
	


Source: Authors’ estimates based on PIAAC data.
One might expect people with a diploma/certificate to have higher literacy and numeracy skills than people with Year 12, as the former is defined[footnoteRef:4] for the purposes of this study as a higher qualification. However, people with year 12 or diploma/certificate attainment display similar literacy profiles –– about 10 per cent for each of these groups had literacy level 1 or below. The results could reflect selection effects (for example, choosing to do a certificate or diploma rather than Year 12 because of practical skills). This cannot be controlled for, as the data do not allow for comparing the education paths each person takes. For example, a person with Year 11 and a diploma/certificate cannot be distinguished from a person with Year 12 and a diploma/certificate (appendix B). [4: 	‘Diploma or certificate’ is defined in this paper to include people with certificate III/IV. People with certificate I/II are defined as having year 11 or lower education (appendix B). ] 

The profile for numeracy skills by educational attainment is similar to the profile for literacy skills. However, the proportion of people with lower numeracy skills is higher across each level of educational attainment, consistent with the lower levels of numeracy in the population (figure 2.3).
Shomos (2010) (using 2006 data) and Chesters, Ryan and Sinning (2013) (with 1996 and 2006 data) also found a positive association between literacy and educational attainment.
Chesters, Ryan and Sinning (2013) also reported that both men and women in 1996 had higher, on average, document literacy skills than their counterparts with an equivalent level of educational attainment in 2006. Average literacy scores were unchanged, however, because more people obtained higher levels of educational attainment in 2006.
A similar analysis of changes in literacy skills by educational attainment since 2006 cannot be made because of the issues regarding the differences between the different surveys mentioned above. However, educational attainment increased between 2006 and 2011–12[footnoteRef:5] and, at an aggregate level, any improvement in literacy skills is likely to be small and numeracy skills remained relatively unchanged (see discussion regarding comparability of literacy and numeracy over time in box 2.2). [5:  	A comparison of educational attainment in the ALLS (2006) and PIAAC (2011–12) showed that the proportion of people with only Year 11 or lower education decreased, from about 38 per cent in 2006 to 31 per cent in 2012. This decrease allowed small increases in higher educational attainment categories (about 2 percentage points for each).] 

Immigrants with a non-English speaking background have lower literacy and numeracy skills
Literacy and numeracy skills are likely to be affected by one’s linguistic and cultural background. Furthermore, education systems could be different across countries, producing different types of skills. Immigrants could bring skills from their country of origin that are somewhat different from those required to function in their country of residence. 
Immigrants born in a ‘main English speaking country’ had levels of literacy and numeracy similar to those of people born in Australia (figure 2.6). Immigrants born elsewhere had lower skills. For example, the proportion of immigrants born in a non-English speaking country with low (level 1 or below) English literacy was more than twice that of others. 
Figure 2.6	Distribution of literacy and numeracy skill levels, by country of birth, 2011–12a
Per cent, 15–74 year olds
	


a ‘Main English speaking countries’ are: Canada, Republic of Ireland, New Zealand, South Africa, the United Kingdom and the United States. ‘Other’ are countries that are not Australia or not defined as main English speaking countries.
Source: Authors’ estimates based on PIAAC data.
It is important to note that immigrants with a non-English speaking background tend to have lower English literacy and numeracy skills, and not low literacy and numeracy skills per se. ‘The fact that immigrants, particularly those from foreign-language backgrounds, have low proficiency in the language of the assessment does not imply that they have poor proficiency in their mother tongue.’ (OECD 2013a, p. 125).
Other countries that participated in the PIAAC survey reported lower literacy for immigrants compared with native-born persons. According to the OECD (2013a), the difference in mean literacy scores between foreign-born and native-born persons was relatively small in Australia, compared with most other countries. The smaller difference could be related to the emphasis placed on skills in Australian migration schemes. The OECD (2013a, p. 125) found that ‘countries with points-based labour-migration schemes, such as Australia and Canada, give considerable weight to proficiency in their national languages’ and that such requirements are not possible in all countries. The greater proportion of more highly skilled migrants, the more likely differences between immigrants’ skills and those of native-born people are small.
The finding that literacy and numeracy skills of immigrants born in non-English speaking countries are lower than others was also found in 2006 (Shomos, 2010).
Summary
The analysis above shows that a large share of the population has relatively low literacy and numeracy skills. People are more likely to have lower skills if they have a non-English speaking background, are more than 55 years old, or have low educational attainment. These conclusions, and the proportions of the population in each skill level, are similar to those for 2006, suggesting that differences in skills across demographic groups have not changed much. 
2.3	Literacy and numeracy skills by labour market outcomes
People with greater human capital (including literacy and numeracy skills) are likely to have better labour market outcomes than people with lower skills. More skilled people are more likely to participate in the workforce because their returns from working are higher than returns for people with lower levels of literacy and numeracy.
As might be expected, across all age groups, the literacy and numeracy skills of employed people are higher than the skills of people not in the labour force (figure 2.7).[footnoteRef:6] Shomos (2010) found a similar pattern in 2006 — people in the labour force (employed and unemployed) had higher document literacy skills than persons not in the labour force, across all age cohorts. [6:  	Note that some of these differences may not be statistically significant.] 

Differences in literacy and numeracy skills by labour force status vary across age cohorts. These differences are smallest for those under 25. Some young people who are still in education (and therefore potentially higher skilled) are not in the labour force: this contributes to raising the average scores of those not in the labour force. In contrast, for people aged 25–44 years, the differences in skills between those employed and those not employed are larger.
Figure 2.7	Average literacy and numeracy test scores, by labour force status and age, 2011–12a, b
	Literacy

Numeracy



a NILF Not in the labour force.  b Estimates for the unemployed have large standard errors.
Source: Authors’ estimates based on PIAAC data.
For employed persons, the data show a pattern of slight skill appreciation up to age 35–44, followed by a decline. This is consistent with the pattern of skill change by age depicted in figure 2.4. 
For people not in the labour force a different pattern emerges. Average test scores for persons aged 15–44 years are relatively stable (about 270–275 points for literacy); average test scores are lower for persons aged 45–74 years (about 250 points for literacy). It is not clear what explains these patterns, especially why skills appear to decline so much for the 45–54 year old age group. On the other hand, it is likely that retirements of people with relatively high skills are responsible for maintaining literacy skills and increasing numeracy skills among people aged 55–74 years (figure 2.8).
Figure 2.8	Number of persons by labour force status, 2011–12a
	


a NILF Not in the labour force.
Source: Authors’ estimates based on PIAAC data.
The differences in skills between the employed and those not in the labour force are typically larger for numeracy than they are for literacy. This is influenced by gender –– as remarked above, women are more likely to have lower numeracy skills than men, and they are also less likely to participate.
Literacy and numeracy skills are correlated with wages. In 2011–12, the average wage of a worker with literacy skill level 1 or below was 60 to 70 per cent of the wage of a worker with skill level 4/5 (table 2.4). This is similar to the 60 per cent differential reported for 2006 by Shomos (2010). 
Table 2.4	Average wage rates, by literacy skill level and gender, 2011–12
Dollars per hour,a 15–74 year old employees
	Literacy skill level
	Men
	Women

	1 or below
	24.64
	22.55

	2
	27.78
	24.41

	3
	33.01
	27.93

	4/5
	41.64
	33.85


a Calculated using annual income from wages (not including bonuses) and hours usually worked per week in main job (see appendix B for information on how hourly wage rates were derived).
Source: Authors’ estimates based on PIAAC data.
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