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SEIFA scales

SEIFA stands for Socio-economic Index for Areas. The SEIFA indexes are rankings of socio-economic
characteristics for geographic areas (Census collection districts, or CDs) across Australia. Rankings are
created by the ABS based on characteristics of people, families and dwellings drawn from the five-yearly
Census. There are four indexes in total, and these rank areas in terms of their ‘Disadvantage’; their
relative ‘Advantage and Disadvantage’; their access to ‘Economic Resources’; and to the average
‘Education and Occupation’ skills of the people living in an area. This report uses the relative ‘Advantage
and Disadvantage’ scale and the ‘Education and Occupation’ scale.

The Advantage/Disadvantage scale is based on 21 measures, including low or high income, internet
connection and occupation and education. A higher score reflects relative advantage (ABS intro). The
Education/Occupation scale is based on measures of education achieved and/or currently undertaken, as
well as the degree to which residents’ occupations require high or low levels of skills. It does not include
income. Higher scores reflect relatively higher education and occupation status of people in that CD. The
scales are standardised such that the mean score is 1,000 and about 2/3 of the scores fall between 900
and 1,100.

The indexes are available on the ABS website, cat. no. 2033.0.55.001 Census of Population and Housing:
Socio-Economic Indexes for Areas (SEIFA), Australia -Data only, 2006:
http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001

Mathematical literacy and reading literacy

The PISA survey assesses 15 year olds’ mathematical literacy and reading literacy, which represent broad
maths and reading concepts and skills. The emphasis is not so much on testing knowledge of specific
aspects taught in the school curricula, but on mastery of processes, the understanding of concepts and
the ability to function in various real-world situations within each domain. Such abilities are considered
necessary to enable students to apply maths and reading skills in adult life (OECD, 2003b).

Scores on these scales are reported as plausible values. These are a set of random values (five for each
scale) selected for each student at random from an estimated ability distribution of students with similar
item response patterns and backgrounds. PVs are used because the goal of the PISA assessment is to
provide good estimates of parameters of student populations, rather than estimates of individual student
performance.

Mathematical literacy

Mathematical literacy includes students’ ability to “analyse, reason, and communicate ideas effectively
as they pose, formulate, solve, and interpret solutions to mathematical problems in a variety of
situations.” (OECD, 2003b, p. 15). It includes assessments of:

= mathematical content (quantity, space and shape, change and relationships, uncertainty)
= process (e.g. the use of mathematical language, modelling and problem solving skills)

= situations in which maths is used (including personal, educational, occupational, public and scientific)

Policy Evaluation, Analysis and Research Centre, Australian National University _
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Reading literacy

Reading literacy includes students’ ability to “understand, use and reflect on written text to achieve
their purposes.” (OECD, 2003b, p.16). This includes an ‘active’ element-a capacity to reflect upon
written text, as well as merely comprehend it. The reading items include assessments of:

= text format, including different prose forms (e.g. narration, argumentation) and various non-
continuous texts (e.g. graphs, application forms, advertisements).

= reading process, referring to students’ ability to retrieve information, understand and interpret the
text, and reflect upon its content, form and features.

= the situation for which the text was constructed (e.g. a novel or letter for personal use, official
documents for public use, textbooks or worksheets for educational use).

Survey weights, attrition and representativeness in Y03

For the Y03 cohort, weights are provided with the LSAY data to weight the data so that it better
represents the original population from which the PISA data were drawn. The LSAY Y03 weights were
designed to reflect both the original PISA weights and to undo the non-representativeness introduced
into the sample from the observations lost between the PISA survey and the first LSAY survey a few
months later. Some 2181 observations from the original PISA sample of 12551 were not surveyed in the
first wave of LSAY.

The procedure for estimating the component of the weights to adjust for the lost observations is described
in Rothman (2007). Basically it involved use of nine variables from PISA to construct ‘adjustment factors’
for the PISA weights. These variables included gender, location, family structure, indigenous status,
parental education, intended student occupational level, student grade, education program orientation
and country of birth. The exact way the adjustment factors were constructed is not spelled out, but in
Table 5 of that report the author presents results that suggest the weights do a good job of reweighting
the LSAY sample such that its demographic characteristics match that of the original PISA sample quite
closely. This comparison is partially replicated in the first two columns of Table 1 below. The available
LSAY data also contain a set of weights that are designed to deal with later attrition from the LSAY
sample, so that the weighted demographic characteristics of the cohort continue to match that of the
original populations from which LSAY (and hence PISA) were drawn.

The procedure to generate the weights described in Rothman (2007) departs from that used to weight
the Y95 and Y98 cohorts to deal with survey attrition, described in Marks and Long (2000). There, those
who remained in the survey were weighted such that the distribution of respondents in later years
matched the achievement distribution observed in the original cohort. This seems important in a data
set used to look extensively at education outcomes where achievement is an important determinant of
those outcomes. If the sample becomes unrepresentative in terms of the achievement of individuals, it
will be unrepresentative of participation in education and training of the broader population if the
weights do not account for this situation.

It is clear that there are such problems in the Y03 data, in part driven by the lost 2181 observations
between the PISA survey and the start of the LSAY interviews. This is demonstrated in the first three
columns of Table 2 below. The Table reports the average plausible values in four learning domains in
PISA: maths, reading, science and problem solving. The first column shows the reported results for
Australia for the whole PISA sample (in Thomson et al. 2004). These are broadly in the range of 525—530.
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The third column shows the average values for the group later observed in the LSAY data using the PISA
weights. The average values are typically around six points higher. The second column shows the
averages for the group who were not interviewed in LSAY. Their average values are 25 to 27 points
lower than the PISA average, so the group not in LSAY lost from PISA had, on average, substantially lower
levels of school achievement compared to those observed in LSAY. The fourth column shows how well
the LSAY weights adjust the averages for the sample who remained LSAY; that is, how well the weights
deal with the attrition following PISA. The weights lower the average plausible values by around 1 point,
leaving the average scores around 5 points higher than those reported for the entire PISA sample.

Subsequent attrition from the Y03 cohort exacerbates the problems with the representativeness of the
sample in terms of school achievement. The fifth column shows the attrition-weighted averages for
the plausible values for the remaining Y03 cohort in 2006. The averages are five points higher than the
weighted values for 2003 and now 10 points higher than the original PISA averages. In this dimension
at least, the weights released with the data do not appear to be having their intended effect.

It is possible to adopt a different procedure to calculate weights to deal with attrition. The approach
involves using the same nine variables as in the approach in Rothman (2007), but to estimate a
regression equation where the dependent variable was participation or not in the LSAY survey (among
those in PISA), explained by the set of explanatory variables from PISA. This set of variables can be
supplement with the inclusion of other variables. Specifically, it is possible to include the plausible
achievement values. The regression equation is then used to predict the probability of response for each
individual in the survey and the PISA weights adjusted by multiplying them by [1/individual probability of
response].

The remaining sample can then be reweighted so that the average levels of achievement match the
original PISA averages much more closely. The results of this exercise are presented in the sixth and
seventh columns of Table 2, which show the averages for the 2003 LSAY sample and for those who
remain in the data to 2006. The achievement averages are much closer to the reported PISA averages
with these weights than those provided with the data, though by 2006 the estimates with these weights
are around 1 point too high.

Moreover, the adjusted weights act to make the entire distribution of achievement in the LSAY sample
closer to that of the original PISA sample. This is shown with the aid of Figure 1, which shows the
distribution of scores in mathematics in the original PISA sample, the distribution of those observed in
LSAY in 2003, both weighted by the relevant weights provided in the data and the same LSAY distribution
reweighted with the adjusted weights. The LSAY distribution with the adjusted weights matches the
original PISA distribution much more closely.

The last three columns of Table 1 show how the distributions of demographic characteristics differ with
the original and the adjusted weights. The third column shows the impact of attrition on the weighted
distribution of demographic characteristics of those remaining in the Y03 data to 2006. The final two
columns show the original 2003 distribution weighted using the adjusted weights and the 2006
distribution. The adjusted weights are more effective in matching the distribution of characteristics in
the PISA sample than are the weights provided with the data.
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Table 1 Distribution in 2006 on selected wave 1 variables of LSAY 2003 sample with PISA weights,
LSAY weights, and revised weights

PISA LSAY LSAY Revised Revised
2003 2003 2006 2003 2006
student student attrition student attrition
weight weight weight weight weight
Variable Variable categories % % % % %
Sex Female 49.2 49.2 48.6 49.2 49.4
Male 50.8 50.8 51.4 50.8 50.6
State/Territory ACT 1.9 1.9 1.9 1.9 1.9
NSW 31.7 317 31.6 317 31.8
VIC 241 241 24.4 242 243
QLD 19.3 19.3 18.9 191 19.2
SA 9.0 9.0 9.0 9.0 8.8
WA 111 11.1 11.2 11.2 11.0
TAS 22 22 22 22 22
NT 0.7 0.7 0.7 0.7 0.7
MCEETYA Metropolitan Zone Mainland State 60.6 59.7 60.4 60.7 60.5
Location Class Capital City regions
Metropolitan Zone Major urban 11.7 12.0 12.0 11.8 11.8
Statistical Districts
Provincial Zone Inner provincial areas 11.7 11.9 11.6 11.5 11.5
Provincial Zone Outer provincial areas 5.7 5.9 6.1 5.7 5.7
Provincial Zone Provincial City Statistical 4.3 4.5 3.8 4.4 4.4
Districts 25,000
Provincial Zone Provincial City Statistical 5.4 5.4 5.3 5.4 5.5
Districts 50,000
Remote Zone Remote areas 0.6 0.6 0.7 0.6 0.6
Remote Zone Very Remote areas 0.0 0.0 0.1 0.0 0.0
Indigenous Status' Non-Indigenous 98.1 98.1 98.6 97.9 97.9
Indigenous 1.9 1.9 1.4 21 21
Family Structure® Single parent family 20.0 18.7 18.6 20.0 20.0
Nuclear family 69.4 71.2 71.9 69.5 69.4
Mixed family 7.9 7.9 7.3 7.9 7.9
Other 2.7 22 22 27 2.7
Highest parent White collar high skilled 65.4 65.6 65.9 65.0 65.3
white collaBlue  \white collar low skilled 18.4 18.5 18.2 18.8 18.6
Blue collar high skilled 8.6 8.6 8.5 8.6 8.5
Blue collar low skilled 7.5 7.4 7.5 7.6 7.6
Highest educational None — Pre-primary education 1.4 14 1.2 14 1.4
level of parents™ 50ED 1 — Primary education 0.6 0.4 0.4 0.4 0.4
ISCED 2 — Lower secondary 11.3 11.0 11.1 11.3 11.1
ISCED 3B, C —Certificate Ill 2.3 2.3 22 24 22
ISCED 3A, ISCED 4 — Senior secondary, 30.2 30.2 30.0 30.2 30.0
Certificate IV
ISCED 5B - Diploma level 14.3 14.7 14.4 14.5 14.7
ISCED 5A, 6 — Bachelor degree and 39.9 39.9 40.6 39.8 40.1

higher
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PISA LSAY LSAY Revised Revised
2003 2003 2006 2003 2006
student student attrition student attrition
weight weight weight weight weight

Variable Variable categories % % % % %
Country of birth* Native students 77.3 77.9 78.3 77.2 771
First Generation students 1.7 11.8 11.9 11.8 11.8
Non-native students 11.0 10.3 9.9 11.0 1.1
Grade Year7 0.0 0.0 0.0 0.0 0.0
Year 8 0.1 0.1 0.1 0.1 0.1
year 9 8.3 8.4 8.3 8.7 9.6
Year 10 72.3 72.3 7.7 71.8 714
Year 11 19.2 19.1 19.9 19.3 18.8
Year 12 0.1 0.1 0.1 0.1 0.1
Expected None 0.4 0.3 0.3 0.3 0.4

educational level of
student (ISCED)*

ISCED 2 — Lower secondary 2.7 23 23 2.6 2.3
ISCED 3B, C —Certificate IlI 3.7 3.4 3.6 3.7 3.3
ISCED 3A, ISCED 4 — Senior secondary, 22.7 22.6 22.6 23.0 22.7
Certificate IV
ISCED 5B — Diploma level 8.0 8.0 8.2 7.9 7.7
ISCED 5A, 6 — Bachelor degree and 62.5 63.4 63.0 62.5 63.6
higher
Self White White collar high skilled 76.0 76.4 76.6 76.0 76.1
collar/Blue collar
classification*
White collar low skilled 12.5 12.2 12.0 12.5 12.6
Blue collar high skilled 10.6 10.6 10.6 10.7 10.5
Blue collar low skilled 0.9 0.8 0.8 0.9 0.8
Number of books at 0-10 books 4.9 4.4 4.0 4.9 5.0
home*
11-25 books 9.0 8.5 7.8 9.0 9.1
26-100 books 28.6 28.4 27.5 28.6 28.6
101-200 books 22.7 23.3 23.9 22.8 22.7
201-500 books 21.1 21.4 21.8 21.0 21.0
More than 500 books 13.7 14.0 15.0 13.6 13.6

Note:  Variables marked with an * do not show missing values. Reported percentages exclude missing values, and so sum
approximately to 100%, with rounding.

1 The percentage of Indigenous students in the full Pisa sample reported in LSAY Technical Report No. 43 Sampling and
Weighting of the 2003 LSAY Cohort is 2.2%.

Source: Estimated from LSAY Y03 cohort and PISA 2003 data.

Policy Evaluation, Analysis and Research Centre, Australian National University



Table 2 Mean scores in the maths, literacy, scientific and problem solving domains on PISA for five
plausible values with different weights

Full Pisa Pisa Pisa LSAY LSAY Revised Revised
sample sample samplein weights 2006 LSAY 2006
not in LSAY attrition 2003 attrition
LSAY weight student weight
weight
Mean plausible value in 524.3 497.6 530.1 529.1 534.4 524.9 525.3
maths (pvimath)
Mean plausible value in 525.4 496.2 531.8 530.0 535.2 526.3 526.5
reading
Mean plausible value in 525.1 498.4 530.9 530.1 535.2 525.6 526.1
science
Mean plausible value in 529.8 503.6 535.6 534.5 539.6 530.4 530.8
problem solving
Unweighted N 12,551 2,181 10,370 10,370 7,721 10,370 7,721

Source: Estimated from LSAY Y03 cohort and PISA 2003 data.

Figure 1 Distribution in 2006 on selected wave 1 variables of LSAY 2003 sample with PISA weights,
LSAY weights, and revised weights
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