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Defining and measuring literacy and numeracy
This chapter presents the definitions of literacy and numeracy and the survey data used in the analysis. The links between human capital and literacy and numeracy, and how they relate to labour market outcomes are discussed in section 2.1. Sections 2.2 to 2.4 describe various theories and definitions of literacy and numeracy, and how they can be incorporated into a human capital framework. Finally, section 2.5 describes the preferred definition of literacy and numeracy and the survey data used in the analysis.

2.1
Literacy and numeracy as an element of human capital
‘Human capital’ refers to the set of attributes that makes it possible for people to contribute to production (including knowledge, skills, experience, health and intangible characteristics such as motivation). Human capital is a key determinant of an individual’s productivity (which can be used to proxy wages) and of participation.
Previous Commission research for Australia indicates that people with higher levels of education earn higher wages (Forbes, Barker and Turner 2010) and are more likely to be in the labour market (Laplagne, Glover and Shomos 2007). Part of the reason for more highly educated people having better labour market outcomes is that they are likely to have higher literacy and numeracy skills than less educated people. However, literacy and numeracy are only two elements of the contribution that education makes to human capital. Furthermore, literacy and numeracy skills may be obtained through schooling, but can also be obtained from other, informal, means or they may reflect a person’s innate learning ability. Thus, schooling is not a perfect measure of literacy and numeracy skills. There are many definitions of literacy and numeracy, which are described below.
2.2
The formal or abstract approach to literacy and numeracy
Definitions of literacy have ‘changed over time in parallel with changes in our society, economy, and culture’ (Kirsch 2001, p. 4). Historically, people were recognised as ‘literate’ if they could sign their name. Later definitions classified people as either ‘literate’ or ‘illiterate’, depending on whether they were able to read and write (Boudard and Jones 2003). Over time widespread education increased the number of people who were able to read and write, and more sophisticated skills were required to function in an advanced society. This made the dichotomous definition of people as ‘literate’ or ‘illiterate’ less useful for policy makers.

One definition of literacy and numeracy — the ‘formal’ or ‘abstract’ definition — relates skills to schooling. For example, Boudard and Jones (2003) state that UNESCO defines ‘literate’ people as those who have completed four or five years of schooling.
Measurement and reporting

Under this formal definition, literacy and numeracy is measured as years of education completed. Although this approach is attractive due to the ease of data collection, the number of years a person has spent in school is likely to be an imperfect measure of literacy and numeracy. For example, literacy and numeracy skills appear to increase at a slower rate as more education is undertaken (chapter 3). Different endowments of skills and motivation, and variations in the quality of teaching, mean that people obtain different returns from a given amount of education. More naturally gifted or more diligent students are likely to have higher levels of literacy and numeracy skills than other students with the same level of education whose natural ability or work ethic is lower. Likewise, two identical students with the same level of educational attainment could have different levels of literacy and numeracy if one benefited from a higher standard of teaching.

People’s occupations have also been used as a proxy for literacy. This requires reliable data on the level of literacy required to perform particular jobs, which may not accurately reflect people’s literacy. For example, a person with high literacy skills may work in a job that does not require those skills. The jobs available in an economy reflect a much wider array of influences than the human capital available.

This has implications for modelling the effect of skills (as proxied by occupation) on wages. Chiswick and Miller (2007) estimated that the returns to earnings from a highly skilled worker being in an occupation which does not use those skills are lower than if that worker was in a job requiring the use of those skills.
For the above reasons, the formal definition of literacy is likely to be only a partial reflection of literacy and numeracy skills as a component of human capital.
2.3
The functional approach to literacy and numeracy

‘Functional’ literacy and numeracy is a concept that relates literacy and numeracy to people’s ability to engage in certain activities and participate in society (including, but not limited to, the labour market). There are a range of definitions of functional literacy and numeracy, but they share a number of common elements:

· a focus on knowledge and skills

· skills must be relevant to the culture or group to which the individual belongs

· literacy and numeracy are seen as tools that enable people to achieve their goals.
For example, the International Adult Literacy Survey (IALS) defines literacy as:

… the ability to understand and employ printed information in daily activities, at home, at work and in the community –– to achieve one’s goals, and to develop one’s knowledge and potential. (OECD 2000, p. 10)

Functional definitions of literacy and numeracy are consistent with the human capital approach to labour market outcomes. That approach regards literacy and numeracy as skills or attributes that contribute to an individual’s ability to participate in the labour market and to be productive. Broadly speaking, someone who has a high level of functional literacy or numeracy is likely to be more productive than someone who has a low level of functional literacy (or numeracy).

Measurement and reporting

Functional literacy and numeracy emphasises the ability to use information to achieve one’s goals and to engage in one’s community. This means that functional literacy and numeracy cannot be accurately measured using years of education. Instead, tests, assessment centres and self-assessment are used to gauge how well people can understand and use information that is presented in a way that mimics some of the ways people use literacy and numeracy skills in their daily lives — for example, reading bus timetables, instruction manuals and newspaper articles.

Formal testing

Formal testing has been used for a long time to assess literacy and numeracy. An early example is the reporting in the early twentieth century of test results expressed in terms of the grade level at which a person could read (Kirsch 2001). Although these kinds of tests gave an indication of a person’s reading skill level, according to Kirsch (2001, p. 5) such tests tended to gloss over ‘the multifaceted nature of literacy’.

More recently, researchers have developed testing procedures to gauge how well people can use literacy and numeracy skills to achieve their goals and to function in their communities. For example, the IALS required people to identify the maximum dosage on a medicine label or extract information from a newspaper article.

Literacy and numeracy tests can be administered to large samples to determine the skill level of the population. The tests can be augmented with questions that provide other information relevant to human capital (including education) and labour market and demographic characteristics. This enables researchers to investigate the links between literacy and numeracy and the labour market.
Assessment centres

Assessment centres go beyond the scope of literacy and numeracy tests. Rather than answering questions, people are faced with real-life problems (or simulations) in specialised centres where an effort is made to present tasks in their relevant contexts. As such, Allen and van der Velden (2005, p. 7) state that this method is the ‘gold standard’ against which other measures should be judged. However, using assessment centres is also costly and difficult to administer to large samples.

Individual self-assessment

Individual self‑assessment involves asking people about their functional level of literacy and numeracy (for example, asking people to rate their ability to carry out tasks such as reading a newspaper). Alternatively, individuals can be asked to rate their literacy and numeracy against a scale.

Allen and van der Velden list a range of advantages of self-assessment procedures:

… they are relatively easy to administer to large samples, can be administered simultaneously in different locations, provide responses that are easily quantifiable and thus analyzable, are relatively inexpensive to produce and administer, and can be administered in any or all of a number of different ways, such as personal or telephone interviews, and questionnaire distributed by regular mail, email, or via the internet (Allen and van der Velden 2005, p. 11)

The main disadvantage with self‑assessment is the potential for measurement error. People may over or understate their level of literacy and numeracy skills in order to appear ‘normal’ (Allen and van der Velden 2005). Other sources of measurement error arise because there is no objective scale for people to rate themselves against. For example, people may be asked if they regard their literacy skills as ‘poor’, ‘average’ or ‘high’. Responses to this question could be based on people’s own backgrounds, experiences and requirements for literacy skills.
2.4
Social and cultural approaches to literacy and numeracy
The social and cultural approach claims that literacy is dependent on context:

If literacy is conceptualised as social practice rather than as an individualised, self contained action, and is thus likely to differ from context to context, then it follows that there can be no such thing as a single, universal literacy but rather multiple literacies. (Lonsdale and McCurry 2004, p. 26)

This approach to literacy and numeracy questions the appropriateness of testing and benchmarking literacy and policies that focus on specific sets of skills –– such as vocational competencies –– because the skills required to function in a society are dependent on context. Although this approach may lead to a more pluralistic and inclusive set of definitions of literacy, the implications for research and policy making are unclear. It does suggest, however, that care should be taken in 
cross-country comparisons of skills.
Measurement

Social and cultural views of literacy caution against using tests to determine people’s level of literacy. Stripped of context, literacy tests do not measure literacy as such, but rather a specific form of ‘test literacy’ — the ability to answer the type of questions that appear on literacy tests. As such, these tests are merely another indicator of true ‘literacy’ (Hamilton and Barton 2000).

Hamilton and Barton (2000) are critical of the use of literacy and numeracy tests for international comparisons because test developers seek to identify a ‘common cultural core of test items which elicit a similar pattern of response across all cultures and language groups’ (p. 382). Hamilton and Barton (2000) argue that, because tests seek to strip literacy of its cultural context, they cannot be regarded as true measures of how people use literacy in their daily lives.

Ethnographic studies

Ethnographic studies involve observing how people use literacy and numeracy in their daily lives. For example, Zevenbergen and Zevenbergen (2004) followed 19 people in their work for a minimum of three days, and followed this up with interviews. (An example of a person using daily life skills was a retail worker using mental arithmetic to work out correct change to give.)
These studies have the advantage of observing how people use literacy and numeracy skills in contexts that they are familiar with. However, they are expensive to carry out and unlikely to provide useful data for analysing the labour market effects of literacy and numeracy.

2.5
The Adult Literacy and Lifeskills Survey (2006)
In this paper, the functional definition of literacy and numeracy is used. That definition is consistent with the human capital approach to literacy and numeracy.

Functional measures of literacy and numeracy give a more sophisticated view of people’s abilities than proxy measures (such as years of schooling) used in the formal approach. Although years of schooling is a measure of an input into the education system, literacy and numeracy skills directly measure educational outcomes (Osberg 2000). Furthermore, while people’s highest level of educational attainment or years of education remains largely unchanged over the course of their lives, their actual skills may vary at different points in time, depending on how they are used in daily activities.

Compared with the social and cultural approach, the functional definition of literacy and numeracy is easier to measure, making it more useful for the empirical analysis in this paper.

Functional literacy and numeracy skills of the Australian population were obtained from the Adult Literacy and Lifeskills Survey (ALLS) for 2006. It is only the second survey of its kind for Australia. The first survey, for 1996, contained survey data that were highly aggregated, which restricted its use in exploring links between skills and labour market outcomes. The ALLS includes information for almost 10 000 survey respondents, covering the population aged 15 to 74. Each respondent is assigned a test score for various literacy and numeracy skills. There is also information for each person’s labour market status, education and income.
Literacy and numeracy skills measured in the ALLS

The ALLS measures several ‘domains’ of literacy and numeracy, which relate to the different types of skills necessary to function in a modern society. These are:

· document literacy –– knowledge and skills required to locate and use information contained in various formats including job applications, payroll forms, transportation schedules, maps, tables and charts
· prose literacy –– knowledge and skills needed to understand and use various kinds of information from text including editorials, news stories, brochures and instruction manuals
· numeracy –– knowledge and skills required to effectively manage and respond to the mathematical demands of diverse situations
· problem solving — goal-directed thinking action in situations for which no routine solution procedure is available
· health literacy — knowledge and skills required to understand and use information relating to health issues such as drugs and alcohol, disease prevention and treatment, safety and accident prevention, first aid, emergencies, and staying healthy.
Each skill domain is measured in two different ways.

First, based on test responses, each skill is measured on a continuous scale ranging from 0 to 500. Each person is located along this continuum, with those people who have poorer literacy or numeracy obtaining a lower rating than those who have higher literacy and numeracy skills.

Each skill is then converted into a discrete skill level, ranging from level 1 (the lowest skill level) to level 5
 (the highest skill level). Using document literacy, an example of how levels 1 to 5 are constructed from the values in the 500 point index is provided in box 2.1. An explanation of how a person’s capabilities differ according to each skill level is also provided.
	Box 2.1
How document literacy levels are defined in the ALLS

	Level 1 (Test score = 0–225)
Tasks in this level tend to require the respondent either to locate a piece of information based on a literal match or to enter information from personal knowledge onto a document. Little, if any, distracting information is present.

Level 2 (Test score = 226–275)
Tasks in this level are more varied than those in Level 1. Some require the respondents to match a single piece of information; however, several distractors may be present, or the match may require low-level inferences. Tasks in this level may also ask the respondent to cycle through information in a document or to integrate information from various parts of a document.
Level 3 (Test score = 276–325)
Some tasks in this level require the respondent to integrate multiple pieces of information from one or more documents. Others ask respondents to cycle through rather complex tables or graphs which contain information that is irrelevant or inappropriate to the task.
Level 4 (Test score = 326–375)
Tasks in this level, like those at the previous levels, ask respondents to perform multiple-feature matches, cycle through documents, and integrate information; however, they require a greater degree of inferencing. Many of these tasks require respondents to provide numerous responses but do not designate how many responses are needed. Conditional information is also present in the document tasks at this level and must be taken into account by the respondent.
Level 5 (Test score = 376–500)
Tasks in this level require the respondent to search through complex displays that contain multiple distractors, to make high-level text-based inferences, and to use specialised knowledge.

	Source: ABS (2006).

	

	


In the descriptive analysis in this paper (chapters 3 and 4), both the continuous and discrete skill measures are used when presenting results. The econometric analyses (chapters 5 and 6) uses only the discrete skill level, because these skill levels have more interpretable definitions than the continuous variable. For example, level 3 is regarded by the survey developers as the ‘minimum required for individuals to meet the complex demands of everyday life and work in the emerging knowledge-based economy’ (ABS 2006, p. 5).
For the analysis in this paper (and as the ABS has done in their summary publication), level 4 and level 5 are grouped together (when using the discrete measure) because few people were assessed at level 5.

The various literacy and numeracy skills are highly correlated. More than 70 per cent of the population reported the same document literacy and numeracy skill level (bold numbers in table 2.1). A similar pattern occurs for correlations between other skill variables in the survey.

Table 2.1
Correlation between document literacy and numeracy

Per cent of population

	
	Numeracy

	Document literacy
	Level 1
	Level 2
	Level 3
	Level 4/5
	Total

	Level 1
	14.78
	1.67
	0.05
	0.00
	16.50

	Level 2
	5.36
	19.39
	3.72
	0.00
	28.48

	Level 3
	0.17
	9.78
	24.19
	3.93
	38.07

	Level 4/5
	0.00
	0.07
	5.19
	11.70
	16.95

	Total
	20.31
	30.91
	33.15
	15.63
	100.00


Source: Productivity Commission estimates based on the ALLS (2006).

As well as test scores, the ALLS also has subjective measures of literacy and numeracy skills. For example, respondents were asked to rate their ability to use their reading, writing and mathematical skills at work as being either ‘good’, ‘very good’ or ‘poor’. As noted above, self-assessed indicators of functional literacy and numeracy have potential measurement errors. Furthermore, Finnie and Meng (2005) showed that objective measures of skill consistently gave a better explanation of labour market outcomes (employment and income) than subjective measures did. For these reasons, only the objective test scores of literacy and numeracy skills are used in this paper (for both descriptive and econometric analyses).
�	An exception is for the problem solving domain, for which there are only four skill levels.
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