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What is the PISA 2009 Electronic Reading Assessment (ERA)?

The Programme for International Student Assessment (PISA) is an international study that assesses how well 
countries are preparing their 15-year-old students to meet real-life opportunities and challenges.1  PISA assesses 
three key areas: reading, mathematical and scientific literacy. Students participating in PISA to date have all 
responded to print (paper)-based assessments. In 2009 countries were offered the option of assessing some of the 
participating students in reading using a computer-based assessment − the Electronic Reading Assessment (ERA).

The ERA is a new and innovative component of PISA that acknowledges the increasing relevance of electronic text 
and recognises its importance as a feature of reading. Those students who took part in the ERA were given a 10 
minute practice session and then asked to complete a 40 minute computer-based test. The texts used in this test 
were hypertexts. Hypertexts are where the user has navigation tools and features that allow them to move through 
pages of text freely in numerous possible ways. An example of one of the questions from the ERA can be found in 
Appendix 3 at the end of this report.

Who took part in this study?

Of the sample of randomly selected schools in New Zealand with 15-year-old students enrolled, 163 took part in 
PISA 2009. The international research consortium randomly selected the schools for each country and customised 
software was then used in individual countries to randomly select students within schools. In New Zealand 4,643 
selected students took part in the print-based assessment, and a smaller subset of students randomly selected 
from each school took part in the ERA (1,752 students in total). 

Altogether 19 countries and economies took part in the ERA component of PISA 2009. The Organisation for 
Economic Co-operation and Development (OECD) countries that participated in the ERA were Australia, Austria, 
Belgium, Chile, Denmark, France, Hungary, Iceland, Ireland, Japan, Korea, New Zealand, Norway, Poland, Spain 
and Sweden. The partner countries and economies that took part were Colombia, Hong Kong-China and Macao-
China. Around 36,500 15-year-old students from these countries and economies participated in this assessment. 

What additional information is gathered?

Background information is also gathered in each PISA cycle from questionnaires completed by students and 
school principals. Of particular relevance to the ERA, 45 countries (including 17 of the countries that also 
participated in the ERA) collected information on students’ knowledge about and use of information and 
communication technology (ICT). This covered such things as students’ familiarity with computers, the internet 
and various types of software, and tasks that can be carried out electronically. The information gathered from 
these questionnaires enables the relationship between contextual factors and achievement to be examined. 

Where can I find out more?

The OECD PISA 2009 international report on findings from the Electronic Reading Assessment is called Students On 
Line: Digital Technologies and Performance, Volume 6, and it is available online at www.oecd.org/edu/pisa/2009.

1 PISA is an initiative of the Organisation for Economic Co-operation and Development (OECD) and a collaborative effort of the participating countries. The Comparative 
Education Research Unit within the Ministry of Education’s Research Division is responsible for the administration of PISA in New Zealand.
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PISA 2009  
Electronic Reading Assessment
Key findings 
•   New Zealand 15-year-old students’ overall performance in the Electronic Reading Assessment (ERA) 

was significantly higher than the average for the OECD countries that took part in this option. Of the 19 
countries and economies that took part in the ERA, only one OECD country, Korea, performed better than 
New Zealand. Australia performed similarly to New Zealand and the other 16 countries performed at a 
significantly lower level.

•   Almost one in five New Zealand students were top-performing digital readers (19% Level 5 and above). This 
was the same proportion as Korea, similar to Australia, and higher than the 16 other participating countries.

•   The proportion of New Zealand students with the lowest levels of digital reading proficiency was similar to 
that in Australia and Macao-China, but Korea and Japan showed smaller proportions.

•   Girls outperformed boys in digital reading in every participating country, and New Zealand had the largest 
difference between girls and boys.

•   There were Asian, Mäori, Päkehä/European and Pasifika students who performed at the highest levels of 
digital reading literacy. Mäori and Pasifika students were, however, over-represented at the lowest levels.

•   Students were more likely to have higher digital reading achievement if they regularly spoke English at 
home (the language of the test), were born in New Zealand and/or had at least one parent born in New 
Zealand, and/or came from a high socio-economic background.

•   Students’ access to computers and the internet at home and at school has increased considerably since 
2000. In 2009 very few students reported never having used a computer.

•   New Zealand students had less positive attitudes to computers and were also slightly less self-confident 
carrying out high-level ICT tasks than the OECD average. Boys had more positive attitudes than girls, but 
both genders had equivalent confidence levels in carrying out high-level ICT tasks. New Zealand Asian 
students were the most positive and the most confident of the four ethnic groupings. 
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Introduction
With the ever-increasing availability and prevalence of digital devices, it is inevitable that the skill of effective 
reading has extended beyond the standard print medium. Almost all digital technologies involve some form of 
text and the online activities that most people take part in on a regular basis involve text processing, be it filling 
in online forms, ordering products from online stores, or involvement in social networking. 

In the 2009 cycle of the Programme for International Student Assessment (PISA), New Zealand students were 
assessed for the first time on their digital reading skills on an international scale. This report presents the main 
findings from that study and how the background characteristics of New Zealand students and their access to 
technology contribute to their ability to navigate through and process electronic texts.

Digital reading is considered a subset of reading literacy (see Appendix 1 for the PISA reading framework). The 
basic processes of reading, such as word identification and ability to recognise and understand grammatical 
structures, are applicable to both digital and print reading. At the same time, digital reading has some distinct 
and unique features, such as non-linear navigation through pages of text. 

This report focuses on analysis that is specific to digital reading in New Zealand and how digital reading 
achievement compares between groups and internationally. There is often a discernible difference in 
achievement across various groups within the student sample. This includes differences based on gender and 
ethnicity, the latter being especially prevalent in New Zealand with its multicultural society. Much of the analysis 
in this report is broken down by gender and by ethnicity, as well as for the country as a whole. 

Structure of this report
This report begins by presenting the overall digital reading achievement of New Zealand 15-year-old students in 
relation to the other countries that participated in the ERA. The spread of achievement is examined in depth by 
looking at proficiency levels. Digital reading achievement is then discussed in the context of family background 
variables such as home language, immigrant status and socio-economic status. Lastly, trends in students’ access 
to computers and the internet and students’ use of technology provide further insight into how students are 
using, and feeling about the use of, computers. 

It is important to remember that digital reading achievement is not isolated and separate from print reading, as 
variables such as gender affect both print and digital reading. The relationship between digital and print reading 
is briefly discussed towards the end of the report. 
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New Zealand students’ digital 
reading achievement
Digital reading in an international context
New Zealand’s 15-year-old students performed very strongly in digital reading literacy, with a mean digital 
reading achievement score of 537 points. New Zealand’s mean score was significantly higher than the mean  
score for the 16 OECD countries that participated in the ERA (499), hereafter referred to as the OECD average 
or mean. New Zealand’s score was the same as Australia and significantly higher than 16 other participating 
countries or economies, including Japan and Hong Kong-China. Only Korea (568) scored significantly higher  
than New Zealand.

In addition to presenting the mean scores, Figure 1 shows the range of the middle 90% of scores and the range 
of the middle half of scores.2 Countries with relatively small ranges are considered to have equitable education 
systems. This means the outcomes for the main proportion of students are similar, regardless of other factors 
that may influence the range of achievement in other less equitable systems, such as socio-economic status  
and ethnicity.

The range of achievement (from the 5th to 95th percentile) in New Zealand was 323 score points. This was wider 
than most of the other countries that took part in the ERA, although it was narrower than Hungary (337), the 
same as Austria and similar to Australia (317). The inter-quartile range (from the 25th to 75th percentile) for New 
Zealand (126) was wider than 13 of the 18 other participating OECD countries. A wide inter-quartile range such as 
this means that, rather than most students achieving at a similar level, there are students who are achieving very 
well and students who are achieving very poorly across the main section of the student population. 

2	 For comparative purposes, the middle 90% and middle 50% measures are more useful than full range measure because the distribution at both extremes can be erratic.
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Figure 1:  Distribution of digital reading achievement for ERA countries

Distribution of digital reading achievementCountry  

Korea 568 (3.0)
New Zealand 537 (2.3)

Australia 537 (2.8)
Japan 519 (2.4)

Hong Kong-China* 515 (2.6)
Iceland 512 (1.4)
Sweden 510 (3.3)
Ireland 509 (2.8)

Belgium 507 (2.1)
Norway 500 (2.8)

OECD average 499 (0.8)
France 494 (5.2)

Macao-China* 492 (0.7)
Denmark 489 (2.6)

Spain 475 (3.8)
Hungary 468 (4.2)

Poland 464 (3.1)
Austria 459 (3.9)
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Colombia*

435 (3.6)
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Notes: Asterisks (*) indicate partner countries/economies.

Standard errors are shown in parentheses. Standard errors provide a measure of the precision of the estimate; in this case, the mean.

Source: Data from OECD (2011), Table VI.2.4, p.259.
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Digital reading achievement by gender
New Zealand girls outperformed boys in digital reading. This pattern was the same across the OECD countries 
that took part in the ERA. New Zealand had the highest gender difference, at 40 score points, compared with 28 
points for Australia and 18 points for Korea, the two countries closest to New Zealand in overall achievement. 
Also, the distribution of achievement was wider for boys (344) than for girls (282), as shown in Figure 2.

 
Figure 2:  Distribution of New Zealand 15-year-olds’ digital reading 
  achievement by gender
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Digital reading achievement by ethnicity
The discussion in this section focuses on four main ethnic groupings: Päkehä/European, Mäori, Pasifika and Asian. 
New Zealand students were asked to state which ethnic grouping(s) they identified with. Those who identified 
with more than one group were counted in each of those groupings.3  For example, if a student identified as both 
Mäori and Pasifika, they were included in both ethnic groupings for the purpose of this analysis. 

As Figure 3 shows, the mean digital reading achievement scores for students identifying as Päkeha/European or 
Asian were higher than those of students identifying as Mäori or Pasifika, and were also significantly higher than 
the OECD average for those countries that participated in the ERA. Overall, Mäori students scored similarly to the 
OECD average, while Pasifika students scored lower. 

Figure 3:  Distribution of New Zealand 15-year-olds’ digital  
  reading achievement by ethnicity
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Note: The students that were identified in the ethnic group “Other” are not reported in this table because the small size of the group makes it 
difficult to carry out viable analyses.

Standard errors are shown in parentheses.

The spread of achievement within each of the four main ethnic groups was broadly similar.4 

3	 Reporting of total response ethnicity data is consistent with the Statistics New Zealand standard but differs from the prioritised classification method used in earlier Ministry of 
Education Research Division publications. 

4 	 The two groups with the largest ranges, Pasifika and Asian, have few students at either end of the distribution due to the smaller number of students in these ethnic groupings 
overall, so the numbers at the top and bottom 5% of the range of achievement should be treated with caution.
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Within each ethnic grouping, girls had significantly higher digital reading achievement, on average, than boys. This 
was particularly marked for the Mäori and Pasifika students, with differences of 47 and 52 score points respectively.

Table 1:  Mean digital reading achievement of New Zealand 15-year-olds  
  by ethnicity and gender 

Ethnicity Päkehä/European Mäori Pasifika   Asian

Gender Girls Boys Girls Boys Girls Boys Girls Boys

Mean score 574 (2.7) 538 (3.6) 527 (5.5) 480 (5.8) 499 (7.7) 447 (6.9) 555 (6.4) 523 (6.5)

Difference 
between  
girls and boys

36 (4.0) 47 (7.9) 52 (8.3) 32 (8.9)

 
Note: Standard errors are shown in parentheses.
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ERA achievement by  
proficiency level 
For the ERA, the distribution of student achievement can be described by five levels of proficiency. PISA generally 
assigns students to one of six proficiency levels and has aligned the proficiency levels for digital reading with 
those for print reading to allow for direct comparison. For the ERA, however, the number of assessment items in 
the top level (Level 6) and bottom levels (Level 1 and below Level 1) was not sufficient to enable analyses at these 
levels. Accordingly, the analysis by proficiency levels is aggregated into five categories: below Level 2, Level 2, 
Level 3, Level 4, and Level 5 and above.

The proficiency levels provide an overview of the spread of student performance and link student performance 
to competencies by describing the types of tasks that students at each level can typically be expected to do (see 
Appendix 2). Students are assigned to the highest level for which they would be expected to answer at least half 
of the questions correctly. Those achieving a particular proficiency level are also considered to be proficient in 
digital reading at the lower levels. 

Figure 4 shows the percentage of students at each proficiency level across countries. As is shown, 19% of New 
Zealand 15-year-olds reached the top levels of digital reading achievement (Level 5 and above – scores of 626 
and over). This was the same proportion as Korea (also 19%), similar to Australia (17%), and higher than all other 
countries that participated in the ERA.

At the lowest level of proficiency, 10% of New Zealand students scored below Level 2 (scores less than 407), the 
same as Australia. All countries that participated in the ERA had students in this group, with Korea (2%) and 
Japan (7%) having the lowest proportion of students unable to reach Level 2.
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Figure 4: The percentage of students at each of the digital reading 
  proficiency levels across all of the ERA countries
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ERA proficiency levels by gender
New Zealand boys were more likely than girls to have low digital reading proficiency (below Level 2), and girls 
were more likely to be at Level 5 or above (see Figure 5).5  A larger proportion of boys (15% compared to 5% for 
girls) achieved below Level 2, and a larger proportion of girls (22% compared to 15% for boys) achieved at or 
above Level 5. 

The proportion of New Zealand boys whose scores placed them below Level 2 (15%) was smaller compared to 
many of the other ERA countries and economies. It was only the Asian countries Korea (3%), Japan (9%), Hong 
Kong-China (11%) and Macao-China (13%) and Australia (13%) that had smaller proportions of boys at the lowest 
levels. At the top, Level 5 and above, the only country that had a higher proportion of boys was Korea (16%), 
while Australia had the same proportion as New Zealand (15%).

Korea (1%) and Japan (4%) were the only countries that had smaller proportions of girls at the lowest proficiency 
levels than New Zealand (5%). New Zealand (22%) and Korea (22%) had the highest proportions of girls operating 
at the highest proficiency levels.

Figure 5:  Percentage of New Zealand 15-year-old students at ERA 
  proficiency levels by gender
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Note: Because results are rounded to the nearest whole number, some totals may appear inconsistent.

Source: Data from OECD (2011), Table VI.2.2, p.257; Table VI.2.3, p.258.

5  Tasks that students are expected to be able to carry out at each level are described in Appendix 2. As mentioned in the appendix, a description for those at below Level 2 on 
the scale is not available from the OECD.
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ERA proficiency levels by ethnicity
Within each of the four major ethnic groupings there were students who scored at Level 5 and above as well  
as students who did not reach Level 2. A relatively large proportion of Päkehä/European and Asian students  
were proficient at Level 5 or above. As can be seen in Figure 6, the proportion of Mäori and Pasifika students 
achieving at Level 5 or above was much smaller. The pattern was similar at Level 4. In total, around 50% of 
Päkehä/European and Asian students were proficient in digital reading at Level 4 or higher, but only 30% of 
Mäori and around 20% of Pasifika students achieved these levels.

At the lower end of the scale, nearly 20% of Päkehä/European, almost 30% of Asian, 40% of Mäori and over 50%  
of Pasifika students did not demonstrate proficiency above Level 2. Six percent of Päkehä/European, 10% of 
Asian, 15% of Mäori and 25% of Pasifika students only demonstrated proficiency below Level 2. 

Figure 6:  Percentage of New Zealand 15-year-old students at ERA 
  proficiency levels by ethnicity
 
 

Note: Due to the small size of the group Pasifika students at Level 5 and above, results for this group should be treated with caution.

Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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and just under a quarter of Asian girls scored at Level 5 or above. At the other end of the spectrum, just under a 
quarter of Mäori boys and just over a third of Pasifika boys scored below Level 2.
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Figure 7:  Percentage of New Zealand 15-year-old students at ERA 
  proficiency levels by gender and ethnicity
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Special focus: Navigation in the ERA
Navigation through the electronic environment is one of the distinguishing features separating digital reading 
from its print equivalent, although the skills required for print reading are still important for interpreting text-
based links in digital reading. To be effective, digital readers need to be able to move through non-linear page 
arrangements in a coherent fashion to make sense of what they are reading and to construct answers from the 
information they find.

The units that made up the ERA contained three main types of pages:

•   relevant pages (either necessary or might be useful)

•   necessary papers (need to be visited to complete the task and are a subset of relevant pages) 

•   irrelevant pages (clearly irrelevant to the task).

Compared to the OECD average, New Zealand students visited more relevant pages over the course of the assessment. 
At the same time, New Zealand students also made a slightly higher number of visits to these relevant pages.

There is a strong positive relationship between digital reading achievement scores and the average number of 
relevant pages that students visited over the course of the assessment.6  A positive but less strong relationship 
also exists between digital reading achievement and the number of visits students made to the relevant pages. 
It is important to note that these relationships are non-linear. For example, a large increase in digital reading 
achievement score would be predicted for students who visited a moderate number of relevant pages over those 
who visited a low number. The predicted difference between those who visit a moderate number and those 
who visit a high number, however, would be much smaller (refer Figure 8 below). This is because those who visit 
too few pages might not find the required information, whereas those who visit too many pages are likely to be 
doing so aimlessly and due to lack of comprehension rather than in a thoughtful and careful manner.7

Figure 8: Schematic illustration of the relationship between number of  
  relevant pages visited and digital reading performance
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6	 OECD (2011), Table VI.3.2, p.261. 

7 	 OECD (2011), p.100.

Source: OECD (2011), Figure VI.3.1, p.93.
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Digital reading achievement by  
family background 
As part of the student questionnaire administered in PISA, contextual information about individual students and 
their families was gathered and analysed against digital reading achievement. The following section examines 
three important background variables created from this information: language spoken at home, immigrant 
status of students and parents, and family socio-economic status. These variables have been shown in other 
studies of educational achievement to have a relationship with achievement.

Language spoken at home 
Students were asked what language they spoke in their home most of the time. The large majority (86%) of 
New Zealand’s 15-year-olds indicated their home language was English (the language of the test). Only two ERA 
countries had lower percentages of students who spoke the language of assessment at home: Austria (78%) and 
Spain (80%). All other countries had higher proportions. 

Digital reading achievement was significantly higher (49 points), on average, among New Zealand students who 
spoke English at home most of the time. 

Immigrant status
PISA uses the term “native” to refer to students who were born in the country of the assessment and/or have at 
least one parent born in the same country. New Zealand and Australia were the only OECD participants in the 
ERA that had less than 80% of the participating students report that they were native; all other countries reported 
between 84 and 100% of students classified as native. 

Overall, among New Zealand students, 17% were born outside New Zealand with parents also born elsewhere (first-
generation students), and 8% were born in New Zealand but their parents were not (second-generation students).



PG :: 17PISA2009 // Digital Readers at age 15: Results from the PISA 2009 Electronic Reading Assessment

Figure 9:  Proportions of students of different immigrant backgrounds, 
  New Zealand vs OECD average

  
Native

Second
generation

First
generation

New Zealand

Native

Second
generation

First
generation

OECD average

 

Source: Data from OECD (2011), Table VI.4.4, p. 277. 

 

Although the native students’ mean was higher than for second-generation students, this difference was not 
statistically significant due to the small size of the group of second-generation students and therefore the 
associated large standard error (see Figure 10). The difference between first-generation and native students was, 
however, statistically significant, meaning students who were born outside of New Zealand and whose parents 
were also born outside of New Zealand scored significantly lower than native students. Overall, New Zealand 
native students also scored significantly higher than students with immigrant status (second- and first-generation 
combined), and this pattern was also evident in the OECD average for the ERA participating countries.

Figure 10: Mean digital reading achievement, by immigrant status 
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will increase when there are fewer students in a particular group (eg, 2nd generation students in New Zealand).

Please note that the error lines for native New Zealand students and first-generation New Zealand students appear to be overlapping slightly, 
indicating a non-significant difference between the means. However, when a more sensitive t-test was done, the relationship was shown to  
be significant.

Source: Data from OECD (2011), Table VI.4.4, p.277.
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The relationship between students’ immigrant status and digital reading achievement is often specific to the 
context of each country. A high proportion of native students in a country is not necessarily an indication of high 
achievement and/or equitable education systems. Korea and Japan, two of the highest scoring countries with the 
narrowest ranges of achievement, did have some of the highest percentages of native students (100% and 99.7% 
respectively). However, Poland and Chile, the two other countries with the highest proportions of native students 
(100% and 99.5% respectively), had relatively low mean digital reading achievement scores and medium to large 
ranges in their digital reading achievement data.

Socio-economic status
Students participating in PISA were asked questions about their parents’ occupational status and highest 
educational level. They were also asked whether they had a range of education-related and household items  
at home. Based on their responses, PISA developed an index that is known as “economic, social and cultural 
status” (ESCS).8  In this report the common term “socio-economic status”, or SES, is used to refer to analyses 
using this index.

All PISA students were assigned to one of four equal-sized groups according to their family’s estimated position 
on the socio-economic index in their country: low (the bottom 25%), low/medium, medium/high and high  
(the top 25%). 

New Zealand students from high socio-economic backgrounds tended to have significantly higher mean 
achievement than those from low socio-economic backgrounds. This relationship between socio-economic 
background and performance for New Zealand’s 15-year-olds was also observed across all other countries 
participating in the ERA. 

Table 2:  Mean digital reading achievement of New Zealand 15-year olds  
  for different levels of SES in New Zealand

Socio-economic grouping Mean score

Low (bottom 25%) 495 (3.9)

Low-medium 528 (3.5)

Medium-high 551 (3.0)

High (top 25%) 589 (3.4)

Note: Standard errors are shown in parentheses.

Source: Data from OECD (2011), Table VI.4.2, p.273.

In New Zealand, socio-economic factors had a relationship with digital reading achievement similar to that 
with print reading. When compared to the other OECD countries that took part in the ERA, digital reading 
achievement in New Zealand was classified as showing an average relationship with socio-economic background.

8	  Details of the ESCS index can be found in Appendix 4.
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Background variables by ethnicity9

Language spoken at home by ethnicity

Overall, digital reading achievement was significantly higher, on average, among New Zealand students who 
regularly spoke English at home. This pattern varied across the ethnic groupings, as did the proportions of 
students who spoke English at home. 

A large proportion of Päkehä/European (96%) and Mäori (90%) students spoke English at home most or all of 
the time. Less than half of 15-year-old Asian students in New Zealand reported that they spoke English at home 
most of the time. Asian students with English as their home language achieved a significantly higher mean 
digital reading achievement score (by 37 points) than those Asian students who did not. For Pasifika students, a 
66 score-point advantage was observed for the 68% of Pasifika students who spoke English at home most of the 
time, when compared with the 32% of Pasifika students who did not.

Table 3: Mean digital reading achievement for New Zealand 15-year-olds  
  by language spoken at home and ethnicity

English (language of the test) Another language  
(or more than one language)10

Student grouping Percentage of students Mean score Percentage of students Mean score

Pasifika 68 (2.8) 493 (6.7) 32 (2.8) 427 (7.8)

Asian 42 (2.0) 560 (6.4) 58 (2.0) 523 (6.8)

All students 86 (0.7) 547 (2.4) 14 (0.7) 497 (5.1)

 
Note: Standard errors are shown in parentheses.

Source: International data from OECD (2011), Table VI.4.5, p.279.

Immigrant status and ethnicity
The pattern of achievement by immigrant status is slightly different for each of the different ethnic groupings.11 
Asian and Päkehä/European students whose parents were immigrants (second-generation students) had the 
highest digital reading achievement scores overall, although the Asian grouping was a very small percentage of 
students (3%). Pasifika students who were native to New Zealand (neither they nor their parents were immigrants) 
had the highest digital reading achievement scores.

9	 Generally, the connection between background variables and achievement did not change much based on whether the student was a boy or girl, and so a breakdown by 
gender is not included here. 

10 	 Students were asked to indicate only one language spoken at home, but some indicated more than one. 

11	 Mäori students were not included in this analysis as almost all students who identified with this ethnic grouping also identified as being native to New Zealand.
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Table 4:  Mean digital reading achievement for New Zealand 
  15-year olds by immigrant status and ethnicity

Native Second-generation First-generation

Student grouping Percentage  
of students

Mean 
score

Percentage  
of students

Mean 
score

Percentage  
of students

Mean 
score

Päkehä/European 89 (0.7) 555 (2.6) 3 (0.3) 589 (9.2) 9 (0.6) 564 (5.9)

Pasifika 49 (3.2) 490 (8.1) 32 (3.4) 462 (9.5) 19 (2.0) 449 (10.1)

Asian 18 (1.7) 549 (10.7) 24 (1.7) 566 (7.5) 59 (2.0) 525 (6.7)

 
Note: Standard errors are shown in parentheses.

Because results are rounded to the nearest whole number, some totals may appear inconsistent.

Figure 11: 	 Mean digital reading achievement for New Zealand 15-year-olds 	
		  by immigrant status and ethnicity
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Note: The points represent mean scores and the lines extending vertically from the points represent the 95% confidence intervals (ie, the range within 
which we are 95% confident that the true population value lies). 

 
Socio-economic status by ethnicity
The same relationship between socio-economic status and digital reading achievement that was found among 
all students was also observed across the four main ethnic groupings, as can be seen in Figures 12a to d below. 
In all cases, students at the higher end of the socio-economic status index achieved significantly higher in digital 
reading than those at the lower end. The graphs also show the proportion of students from each of the four 
major ethnic groupings in the socio-economic status quarters. For Päkehä/European and Asian students, the 
proportions of students at each quarter of the index is fairly even; for Mäori and Pasifika students, there is a 
higher proportion in the lower quarters.
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Figure 12a:  Mean digital reading achievement scores and proportions by  
  socio-economic status quarter for Päkehä/European students
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Figure 12b: 	 Mean digital reading achievement scores and proportions by 	
		  socio-economic status quarter for Mäori students
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Figure 12c:  Mean digital reading achievement scores and proportions by 
  socio-economic status quarter for Pasifika students
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Figure 12d:  Mean digital reading achievement scores and proportions by 
  socio-economic status quarter for Asian students

100 620 
600 90 

As
ia

n 
st

ud
en

ts
 580 

80 560 

70 540 
520 

60 500 

Pr
op

or
ti

on
 o

f 50 480 
460 40 
440 

30 420 

20 400 
380 

M
ean digital reading score 

10 360 
0 340 

Lowest quarter Low-mid quarter High-mid quarter High quarter 

Quarters on the socio-economic status scale 

Proportion Mean score 
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particular group (eg, Pasifika students in the top quarter of the index).
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Students’ access to technology 
	
Students taking part in PISA were asked about their access to and use of computers at home and at school. The 
percentage of New Zealand students with access to a computer at home rose by 17% between 2000 and 2009 (see 
Table 5), reflecting a similar rise across OECD countries. In 2009 almost all New Zealand students reported that 
they had used a computer. 

The proportion of students with access to the internet at home saw an even bigger increase between 2000 and 
2009. For all four ethnic groupings, access to both computers and the internet increased over that period. Mäori 
and Pasifika students’ access increased particularly, with 30% and 26% increases respectively in reported access to 
computers at home and 37% increases for both in access to the internet. Despite the large increases, the access 
for these two groupings still remained lower than for Päkehä/European and Asian students.

Although the overall proportion of students who reported not having access to the internet at home was 
relatively small (8%), 25% of Pasifika students and 18% of Mäori students reported that they did not have access 
to the internet at home. The ERA results indicate that the digital reading achievement for those students without 
access to the internet at home was significantly lower than for those with access. 

For those students identified in the bottom quarter of the socio-economic status scale, access to a computer at 
home rose from 54% to 88% between 2000 and 2009, while access for those in the top quarter rose from 97%  
to 100%. Access to both a computer at home and the internet was still lower for those at the bottom of the  
socio-economic status scale than for those at the top.

Table 5: 	 Proportions of New Zealand 15-year old students with access to a 	
		  computer and internet at home

Computer at home (%) Internet at home (%)

  2000 2009 2000 2009

New Zealand 79 (0.8) 96 (0.3) 61 (1.0) 92 (0.5)

OECD average* 72 (0.2) 94 (0.1) 45 (0.2) 89 (0.1) 

Päkehä/European 83 (0.8) 98 (0.2) 64 (1.1) 95 (0.4)

Mäori 62 (1.9) 92 (0.9) 45 (1.8) 82 (1.6)

Pasifika 61 (3.0) 87 (1.8) 38 (3.3) 75 (1.8)

Asian 85 (2.2) 99 (0.4) 79 (2.3) 95 (0.8)

Bottom quarter of NZ  
socio-economic status scale 53 (1.7) 88 (1.1) 31 (1.5) 76 (1.5)

Top quarter of NZ  
socio-economic status scale 97 (0.7) 100 (0.0) 89 (1.3) 99 (0.3)

 
* Based on 27 OECD countries that administered this question in both 2000 and 2009.

Note: Standard errors are shown in parentheses.

Source: International data from OECD (2011), Table VI.5.4, p.302; Table VI.5.7, p.305. 
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New Zealand was one of the OECD countries with the highest level of computers in schools per student in 
2009 (0.9 computers per student, or almost one-to-one for 15-year-olds in each school, on average), along with 
Australia, the United Kingdom, Austria and Denmark, all of which had ratios over 0.8.12  Despite this, 43% of 
New Zealand students were in schools where the principals reported a shortage or inadequacy of computers for 
instruction, one of the highest rates across the OECD countries.13  Because this is self-reported, however, it may 
be related to expectations of what is “adequate”, and this expectation is likely to differ from country to country. 
Almost all New Zealand students reported in 2009 that they have access to computers and the internet at school 
(less than 2% reported no access to either at school). 

Figure 13: 	 New Zealand 15-year-old students’ computer usage at 
		  home and school
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Source: Data from OECD (2011), Table VI.5.10b, p.309.

 

Seventy-nine percent of New Zealand students reported that they used the computer both at home and at 
school, while 14% used the computer at home but not at school and 5% used the computer at school but not 
at home. Three percent reported not using the computer at either location. Ninety percent of students who 
reported that they use the internet, use it at home, while 85% reported using it at school.

12	  Based on 33 OECD countries that administered this question in 2009. 

13	  This information is gathered in the PISA school questionnaire. 
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Students’ use of technology
Electronic reading activities 
As well as looking at background characteristics and access to technology, it is interesting to see whether there 
was a relationship between the kinds of electronic reading activities that students took part in and their digital 
reading achievement.

As part of the student questionnaire, PISA students were asked about their electronic reading activities. The most 
popular activity by quite a substantial margin was reading text messages; 87% of 15-year-olds in New Zealand 
reported that they did this frequently (several times a week or several times a day). As this was a national option 
only, there are no international comparisons available. The next most popular activity was reading emails, then 
chatting online, and searching online information to learn about a practical topic, echoing the top three across 
the OECD countries (albeit in a different order).14  These three activities (plus the national option reading text 
messages) were the most popular for both New Zealand girls and New Zealand boys, but girls reported doing 
them more frequently than boys. The most popular activities were also the same for the four ethnic groupings, 
although in a different order for Mäori and Pasifika students, and the proportions were different in each group 
(see Table 6 below).

Table 6:  Four most popular electronic reading activities by percentage 
  of students who said they did this activity frequently (“several  
  times a week” or “several times a day”) 

Reading text 
messages/SMS  
(%) – national  
option only

Reading emails (%)
Chatting online  
(eg, MSN®) (%)

Searching online 
information to 
learn about a 

practical topic (%)

OECD average* N/A 64 (0.1) 73 (0.1) 51 (0.1)

NZ students 87 (0.5) 61 (0.7) 57 (0.9) 50 (0.8)

NZ girls 91 (0.7) 67 (0.9) 61 (1.0) 51 (1.0)

NZ boys 83 (0.8) 55 (1.1) 53 (1.3) 49 (1.1)

Päkehä/European 89 (0.6) 62 (0.8) 57 (0.9) 48 (1.0)

Mäori 87 (1.3) 53 (2.0) 55 (2.1) 45 (1.4)

Pasifika 78 (1.9) 47 (2.0) 43 (2.4) 53 (2.2)

Asian 79 (1.7) 69 (1.8) 66 (1.7) 65 (2.1)

 
* Based on 34 OECD countries that administered this question in 2009.

Note: Standard errors are shown in parentheses.

Source: International data from OECD (2010b), Table 111.2.9, p.198; Table 111.2.10, pp.199-201.

14 The proportions of students who said they frequently carried out other electronic reading activities asked about in the question were: reading online news, New Zealand 
27% (0.7 s.e.), OECD 46% (0.1 s.e.); using an online dictionary or encyclopaedia (e.g., Wikipedia®), New Zealand 30% (0.8 s.e.), OECD 39% (0.1 s.e.); taking part in online group 
discussions or forums, New Zealand 17% (0.6 s.e.), OECD 20% (0.1 s.e.); and the other New Zealand national option, reading blogs, New Zealand 31% (0.7 s.e.), OECD NA. 
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The list of electronic reading activities (see Appendix 4 for details of the online reading activities index the 
international questions contribute to) can be further subdivided into two main types of activities: searching for 
information and social activities.15  In all of the ERA countries, more frequent online searching for information 
was related to better performance in digital reading in a linear way; the more often students carried out online 
information searching, the higher their score in digital reading. The relationship between online social activities 
and digital reading achievement, however, was weaker and less straightforward; those who frequently carried out 
this activity performed much better than those who carried out the activity least frequently, but not better than 
those who did it moderately. 

New Zealand students registered below the OECD average for both searching for information and social activities 
online, meaning they carried out these activities less frequently than average across the 16 OECD ERA countries. 
There was no significant difference between the frequency of searching online activities for New Zealand girls and 
boys, but girls carried out online social activities more frequently than boys.16

PISA 2009 students were asked how often they used a computer at home for eight leisure activities and six 
schoolwork activities. Students were considered frequent users for a task if their response was at least once a 
week (“once or twice a week” or “everyday or almost every day”).

The most popular of these home-based activities for New Zealand students were browsing the internet for fun 
(79% reported doing this at least once a week), using email (71%), chatting online (63%), and downloading music, 
films, games or software from the internet (60%).17 The most frequently carried out schoolwork activities at home 
were doing homework on the computer (68%) and browsing the internet for schoolwork (52%).18

More New Zealand boys than girls reported that they used computers at home for leisure, and this was the 
pattern across the rest of the OECD countries also. For schoolwork-based home computer activities, however, 
more girls reported frequent use than boys. 

Asian students reported the most frequent use of computers at home for leisure, followed by Mäori students and 
Päkehä/European students; Pasifika students reported the least frequent use. Asian students also reported the 
most frequent use of computers at home for schoolwork-based activities, followed by Päkehä/European students 
and Pasifika students; Mäori students reported doing this least frequently.19

The most frequently carried out use for school computers by both New Zealand students and the OECD average 
was searching the internet for schoolwork; 50% of New Zealand students reported doing this at least once a week 
and 39% on average across the OECD.20 New Zealand was one of only two countries (along with Iceland) that took 
part in the ERA where girls reported using computers at school more often than boys. Pasifika students reported 
using computers at school the most of the ethnic groupings, followed by Mäori students, then Asian and Päkehä/
European students.

Moderate users of computers at home, both on the index of computer use at home for leisure and on the index 
of computer use at home for schoolwork, tended to have higher digital reading achievement than those who 
used them rarely or frequently. This can be seen in the New Zealand results and the OECD average. However, the 
relationship between students’ computer use at school and digital reading achievement for both New Zealand 
and the OECD average tended to be negative. The OECD report hypothesised that this may mean that students 
who used computers at school were doing so because they needed more time or work to catch up to their peers.21 

15 Note these sub-indices do not include the New Zealand national options “reading text messages/SMS” and “reading blogs”.  

16 Student-level data for these indices are not publicly available for national level analysis therefore a breakdown by ethnicity has not been included here. 

17 The figures in this paragraph for “using email” and “chatting online” differ from those in Table 6 because they were based on different questions in the student questionnaire. 
The questions were phrased differently to each other and the options students could choose from were also different, and so students may very well have chosen to answer 
them in slightly different ways. The student questionnaire for PISA 2009 is available at www.educationcounts.govt.nz/topics/research/pisa_research/pisa_2009 

18 See Appendix 4 for the full list of home-based activities. 

19 See Appendix 4 for ethnic groupings’ placement on these two indices. 

20 The other activities asked about were: chat online at school; use email at school; download, upload or browse material from the school’s website; post your work on the 
school’s website; play simulations at school; practice and drilling, such as for foreign language learning or mathematics; do individual homework on a school computer; use 
school computers for group work and communication with other students. Less than 30% of New Zealand students reported doing these frequently, as was the case across the 
OECD average. The OECD figures are based on 29 OECD countries that administered this question in 2009. 

21 OECD (2011), pp.20−21. 
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Student attitudes towards, and self-confidence in using, computers
The extent to which students agreed with statements about their experiences with computers were combined 
into an index of attitudes towards computers.22  Despite regular use of computers by a relatively high proportion 
of students, New Zealand students expressed significantly less positive attitudes towards using computers than 
the OECD average. This does not mean they expressed negative attitudes, but rather, were less positive than the 
OECD average. 

This is shown in Table 7, where we can also see that the score on the index is strongly affected by the lower 
percentage of New Zealand students who agreed that they use a computer because they are very interested.  
For the other three questions that made up the index, the results for New Zealand and the OECD average  
were similar.

Table 7: 	 Proportion of students who responded positively to statements 	
		  about computer experiences

Statements about computer 
experience

Agreeing (%) New Zealand Agreeing (%) OECD average*

It is very important to me to work 
with a computer 79 (0.7) 83 (0.1)

I think playing or working with a 
computer is really fun 89 (0.4) 87 (0.1)

I use a computer because I am very 
interested 52 (0.9) 76 (0.1)

I lose track of time when I am 
working with the computer 67 (0.8) 69 (0.1)

 
* Based on 28 OECD countries that administered this question in 2009.

Note: Standard errors are shown in parentheses.

Source: Data from OECD (2011), Table VI.5.22, p.324.

 

There was no significant difference in digital reading achievement between the upper and lower quarters of the 
index of attitudes towards computers; in other words, the students’ attitudes towards computer did not seem to 
make a difference to how well they did in the ERA.

New Zealand boys reported more positive attitudes towards computers than New Zealand girls. This pattern also 
occurred in 16 other OECD countries. There was no significant difference in digital reading achievement based on 
how positive the attitude of the student was across the genders.

22	 Agreeing with the statement meant answering with either “Strongly agree” or “Agree”. Students were also able to respond with “Strongly disagree” and “Disagree”. 



PG :: 28 PISA2009 // Digital Readers at age 15: Results from the PISA 2009 Electronic Reading Assessment

Across ethnic groupings, Asian students indicated the most positive attitudes of the four main groupings, 
followed by Pasifika then Mäori students. Päkehä/European students were the least positive. All groupings were 
less positive than the OECD average.

As well as overall attitudes towards computers, students were asked about how confident they were in carrying 
out high-level ICT tasks (see Figure 14 for the tasks asked about). New Zealand students felt most confident about 
creating a presentation by themselves or with some help from someone, and were least confident about creating 
a database by themselves or with help (see Figure 14). This pattern was the same across the other ERA countries.

Figure 14: 	 Percentage of New Zealand 15-year-old students who reported 	
		  being able to do each of the following tasks very well by  
		  themselves or with help from someone
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Student responses about carrying out the high-level ICT tasks were used to create an index of self-confidence.23 
Students who featured in the top quarter of this index achieved significantly higher in digital reading (551) than 
those who featured in the bottom quarter (512). This index shows that New Zealand students were slightly less 
confident than the OECD average, and that there is no significant difference between boys’ and girls’ confidence 
levels when it comes to computer use. New Zealand was one of the few OECD countries where this was the case; 
in most countries, boys were more self-confident. 

Among the ethnic groupings, Asian students were the most confident, followed by Päkehä/European students 
then Mäori students. Pasifika students were the least confident.

23	  Based on 29 OECD countries that administered this question in 2009.
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Special focus: the relationship 
between digital and print reading
PISA 2009 allows us look at the close connection between performance in digital reading, as measured through 
the ERA, and print reading. Print reading was the main focus of assessment for PISA 2009. As the information in 
the section About Pisa 2009 ERA at the beginning of this report explains, a subset of the students who had taken 
the print (paper)-based assessment went on to take the Electronic Reading Assessment. This means we have 
results for the same students for both print reading and digital reading. We can then examine how the two types 
of assessment are connected with each other and with background characteristics of students. 

The OECD carried out an analysis, using multi-level regression modelling, to look at the links between the two types 
of reading achievement, as well as the relationships with the other background factors described in Figure 15. There 
are two broad types of characteristics. Characteristics such as “student is a boy” and “computer at home” are taken 
from questions that can just be answered with a yes or no. Others are indices – “index of enjoyment of reading” 
and “index of diversity of reading materials” – where a student gets a score from high to low.24  The characteristics 
chosen for this analysis are the ones we are using to describe the background of students for the purposes of 
comparing groups of students on print and digital reading. The advantage of using multi-level regression modelling 
is that it demonstrates that there is more than one attribute or characteristic that is related to achievement. It also 
demonstrates the relative strength of the relationship between achievement and particular characteristics. 

Figure 15: 	 Score point differences in digital reading associated with variables 
		  in the multi-level regression models for New Zealand data

Change in score points

Before accounting for print reading After accounting for print reading

Student is a boy

Using a computer at home

Using a computer at school

Index of online searching-information activities

Index of online social activities

Index of understanding and remembering

Index of summarising

Index of enjoyment of reading

School average PISA index of economic, social and
cultural status

PISA index of economic, social and 
cultural status of student

Index of diversity of reading materials 

-20 -10 0 10 20 30 40 50

Note: Bars are ranked in descending order of the change in digital reading achievement score after accounting for print reading.  
Changes in score that are statistically significant are marked in a darker tone.

Source: Adapted from OECD (2011), Figure VI.7.2, p.204 with New Zealand data from Table VI.7.1b, p.382; Table VI.7.2b, p.384.

24	 For a country’s rating on an index, the higher the value, the more students agree with the statements that make up that particular index. 
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Earlier we have established that in New Zealand girls outperform boys in digital reading (see Figure 2). The mean 
score for girls is 558 and for boys it is 518; a difference of 40 score points. If we start to compare boys and girls 
from similar backgrounds and take their print reading ability into account however, another picture emerges. 

If we compare a group of boys with a group of girls from very similar backgrounds, we can expect girls to score 17 
points higher than boys in digital reading. Taking this one step further, if we take those same groups of boys and 
girls with similar backgrounds and now make sure we are comparing students with the same print reading score, 
we would expect girls and boys to score roughly the same in digital reading. The result is no difference.

The OECD has made the same comparison across students from all OECD countries that participated in PISA 2009. 
Although, as in New Zealand, girls outperformed boys in digital reading on average across the OECD countries, 
when they compared boys and girls from very similar backgrounds and with the same print reading scores, boys, on 
average, outperformed girls. That is, the relationship between gender and digital reading achievement is reversed. 

We can also look at the difference between students who use computers at home and those who do not. If we 
compare students from very similar backgrounds on their digital reading we would expect those who use computers 
at home to score 15 points higher than those who did not. If we then take their print reading achievement into 
account we find this difference reduces further and there is virtually no difference in their digital reading scores. 

It is also the same for the PISA index of economic, social and cultural status (ESCS). When students with similar 
print reading ability are compared, and all their other background characteristics are the same, socio-economic, 
social and cultural status is not strongly related to digital achievement.

In addition to the relationships between digital reading and the background characteristics mentioned in this 
report, the OECD analysis found strong relationships between digital reading and how much students enjoy 
reading, diversity of print material for reading, and reading strategies. Once the students’ print based reading 
scores were taken into account, however, the strength of these relationships was considerably reduced. 
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Summary and conclusion
Overall achievement
The New Zealand students who took part in the PISA 2009 ERA performed better than the majority of their 
international peers in digital reading literacy, as they continue to do in the paper-based reading literacy areas. 
New Zealand students’ average digital reading achievement score was well above the OECD mean; indeed, 
only one OECD country (Korea) had a significantly higher average. New Zealand’s digital reading result was 
significantly better than 16 other PISA countries and the same as one other (Australia). 

At the top of the proficiency level scale, New Zealand students were as successful as their Korean counterparts. 
However, New Zealand had a larger proportion at the low end of the scale, which helps explain why their 
overall average was lower than Korea’s. New Zealand had one of the widest ranges of scores of any of the OECD 
countries who participated in the ERA.

It is worth noting that a number of OECD and partner countries and economies who participated in the PISA 
2009 print assessment did not participate in the ERA option. This includes Shanghai-China and Finland, who 
scored significantly higher than New Zealand in the print assessment, and Singapore and Canada, who scored 
statistically similar to New Zealand. Relative position on the PISA print assessment scale is not necessarily an 
indicator of how a country would score in the ERA, however; for example, Hong-Kong China scored significantly 
higher than New Zealand in the print assessment but lower in the ERA. 

Gender and ethnicity
Both high and low performers were found among boys and girls, and in all ethnic groupings. On average, girls 
had higher achievement than boys and were more likely to be at the top of the digital reading proficiency scale, 
while boys were more likely to be at the bottom. Päkehä/European and Asian students, on average, had higher 
digital reading achievement than Mäori and Pasifika students.

Family background
Digital reading achievement in New Zealand is strongly related to students’ family background. Digital reading 
achievement was higher, on average, among students who regularly spoke English at home. Similarly, students 
who were born in New Zealand had higher digital reading achievement, on average, than those who were not. 
Students from higher socio-economic backgrounds tended to have higher digital reading achievement than  
those from lower socio-economic backgrounds. The relationship between digital reading achievement and  
socio-economic status was observed across all ERA countries and was also evident in the print assessment. 

The pattern of higher achievement in higher socio-economic groups was also observed across the four  
ethnic groupings. 

Access to and use of technology
Almost all New Zealand students reported that they had used a computer, and the proportion of students 
with access to computers and the internet at home rose dramatically between PISA 2000 and PISA 2009. Fewer 
students reported using computers at school than at home, although this rate was still reasonably high, and 
New Zealand had one of the highest rates of principals reporting a shortage or inadequacy of computers for 
instruction across the OECD countries.
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New Zealand students reported that their most common form of electronic reading was reading text messages, 
followed by reading emails, chatting online, and searching online information to learn about a practical topic. 
Girls reported doing these more frequently than boys, and the proportions of students who did these activities 
frequently varied across the ethnic groupings. Frequency of digital activities did vary, however, depending on 
whether they were carried out at home or at school, and also whether it was for leisure or for school work.

New Zealand students expressed less positive attitudes towards computers than the OECD average, although this 
was largely due to fewer students agreeing that they “use a computer because they are very interested”. Their 
attitudes towards computers did not seem to affect achievement in the ERA. Boys had more positive attitudes 
than girls and Asian students had the most positive attitudes of the ethnic groupings, while Päkehä/European 
students were the least positive.

On the whole, our students reported being less confident in their computer use than the OECD average. Overall, 
those who were most confident when it came to computers scored significantly higher than those who were the 
least confident. There was no difference between girls and boys when it came to confidence in using computers. 
For the ethnic groupings, Asian students were the most confident and Pasifika students the least. 

Conclusion
The 2009 cycle of PISA was the first year that digital reading literacy has been examined alongside the print-
based assessment, recognising the ever-increasing presence of digital information and interactions in our 
everyday lives. It is also an acknowledgement of the need for students to be able to effectively operate in such  
an environment. 

As is also evident in the print PISA results for New Zealand, despite our high overall achievement levels, the 
spread of digital reading proficiency in this country is still considerably wider than for most of the other OECD 
countries and partner economies. In an ever-changing digital world, it is important to identify ways to support all 
students as they increasingly interact and work online.
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Appendix 1:  
The PISA reading framework 
As can be seen in the chart below, digital texts make up part of the overall PISA reading framework. Although 
digital reading is considered as a subset of reading literacy as a whole, it has some distinct and unique features, 
such as non-linear navigation through pages of text. However, the basic processes of reading, such as word 
identification and ability to recognise and understand grammatical structures, are applicable to both online  
and print reading. 

Figure A1.1: 	Main features of the PISA 2009 reading framework

 

Source: OECD (2010a), Figure I.2.7, p.38.
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The items in the ERA were intended to represent the digital medium as fully as possible. The chart below shows 
the distribution of the ERA items across the different digital reading characteristics (many of which are the same 
as those for the print assessment) by percentage of tasks they make up, number of score points allocated and the 
percentage of total score points they represent. 

Figure A1.2:	 Characteristics of digital texts

Characteristics
Percentage  

of tasks
Number of  

score points25

Percentage  
of total  

score points 

Te
xt

s

Environment

Authored 66

Message-based 28

Mixed 6

Text format

Continuous 7 2 5

Non-continuous 10 4 11

Mixed 7 2 5

Multiple 76 30 79

Text type

Argumentation 21 8 21

Description 31 11 29

Exposition 31 11 29

Transaction 14 6 16

Mixed / Not specified 3 2 5

Co
gn

it
iv

e 
 

pr
oc

es
se

s

Aspect

Access and retrieve 24 7 18

Integrate and interpret 35 11 29

Reflect and evaluate 21 8 21

Complex 21 12 32

Note: Because percentages are rounded to the nearest whole number, some totals may appear inconsistent.

Source: Adapted from OECD (2011), Figure VI.2.1, p.40, Figure VI.2.2; Figure VI.2.3, p.41; Figure VI.2.4, p.42; Figure VI.2.15, p.71; Figure VI.2.16,  
p.72; and Figure VI.2.17, p.73.
 

25	 Greyed-out sections are not available. 
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Appendix 2:  
PISA ERA proficiency levels

Figure A2.1: 	Summary descriptions for four levels of proficiency in 
		  digital reading 

Level
Lower score 

limit

Percentage of students 
able to perform tasks  
at this level or above

Characteristics of tasks

Level 5 and above 626 7.8%  

Tasks at this level typically require the reader to locate, 
analyse and critically evaluate information related to 
an unfamiliar context, in the presence of ambiguity. 
They require the generation of criteria to evaluate the 
text. Tasks may require navigation across multiple sites 
without explicit direction, and detailed interrogation of 
texts in a variety of formats. 

Level 4 553 30.3%  

Tasks at this level may require the reader to evaluate 
information from several sources, navigating across 
several sites comprising texts in a variety of formats, 
and generating criteria for evaluation in relation to a 
familiar, personal or practical context. Other tasks at 
this level demand that the reader construe complex 
information according to well-defined criteria in a 
scientific or technical context.

Level 3 480 60.7%  

Tasks at this level require that the reader integrate 
information, either by navigating across several sites to 
find well-defined target information, or by generating 
simple categories when the task is not explicitly stated. 
Where evaluation is called for, only the information 
that is most directly accessible or only part of the 
available information is required.

Level 2 407 83.1% 

Tasks at this level typically require the reader to 
locate and interpret information that is well defined, 
usually relating to familiar contexts. They may require 
navigation across a limited number of sites and the 
application of web-based tools such as dropdown 
menus, where explicit directions are provided or only 
low-level inference is called for. Tasks may require 
integrating information presented in different formats, 
recognising examples that fit clearly defined categories.

 
Note: A description of the tasks that students below Level 2 are able to complete is not available here because the pool of items applicable to this 
section of the scale is too small. This group is comprised of the lowest achievers and it can be assumed that they are unable to complete the range 
of tasks described for Level 2. 

Source: OECD (2011), Figure V1.2.8, p.46.
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Appendix 3: Example of stimulus 
material and marking schedule
Following each iteration of the PISA study, some of the test items that will not be used again are released and 
published to show examples of the types of stimuli and questions used. The items available from the main study 
of PISA 2009 are IWantToHelp, Smell, and Job Search. These items are available for viewing at:

http://erasq.acer.edu.au/index.php?cmd=home 
(with username: Public and password: Access)

The other items on the website (Philosophers’ Café, Ice Cream, Phishing, and Let’s Speak) were discarded 
following the PISA 2009 field trial. 

Because of the nature of online reading and its methods of non-linear navigation, it is difficult to adequately 
portray items in a print report. However, for your information, a summary of one of the questions and marking 
schedule are included here. Also included is the percentage of New Zealand students and the OECD average 
percentage of students who answered these questions correctly. For multiple choice questions, this is one score; 
for open-ended questions, there is a percentage for those students who scored partial credit and those who 
scored full credit. Standard errors of these percentages are included in parentheses.
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Figure A3.1:  IWantToHelp released item

Percentage correct 
New Zealand: 91% (0.96 s.e.) 
OECD average: 85% (0.33 s.e.)
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Percentage correct 
New Zealand: 84% (1.03 s.e.) 
OECD average: 78% (0.35 s.e.)
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Percentage correct 
New Zealand: 79% (1.31 s.e.) 
OECD average: 69% (0.38 s.e.)
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Percentage correct 
New Zealand: 
Partial: 10% (0.98 s.e.); full:65% (1.60 s.e.) 
OECD average:  
Partial: 14% (0.27 s.e.); full: 44% (0.44 s.e.)
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Source: OECD 2011, pp.54–59.
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Appendix 4: OECD PISA indices
Index of economic, social and cultural status (ESCS)

Items the index is based on

This index is derived from the following indices: the index of the highest socio-economic occupational status of 
a student’s parents, the highest educational level of a student’s parents, and home possessions. The last of these 
was obtained by asking students whether they had in their home: a desk to study at, a room of their own, a quiet 
place to study, a computer they could use for schoolwork, educational software, a link to the internet, their own 
calculator, classic literature, books of poetry, works of art (eg, paintings), books to help with their schoolwork, a 
dictionary, a dishwasher, a DVD player or VCR; the number of cell phones, televisions, computers, cars and books 
at home; and three country-specific items (for New Zealand, these were a broadband connection, pay television 
(eg, Sky, Saturn), and response to ‘do you and your family have a holiday away from home for at least one week 
each year?’).

A4.1: Scores on the index of economic, social and cultural status
 

All students Sub-groups

Girls Boys Päkehä/ MäoriEuropean Pasifika Asian

New Zealand 0.09 (0.02) NA NA 0.19 (0.02) -0.24 (0.03) -0.38 (0.04) 0.14 (0.03)

OECD average* 0.06 (0.01) NA NA NA NA NA NA

 
*Based on the 16 OECD countries that participated in the ERA in 2009.

Source: International data from OECD (2011), Table VI.4.3, p.276.

Index of online reading activities

Items the index is based on

The items were reading emails, chatting online, reading online news, using an online dictionary or encyclopaedia 
(eg, Wikipedia®), searching online information to learn about a particular topic, taking part in online group 
discussions or forums,and searching for practical information online. Two national options, reading text 
messages and reading blogs, were also included in the student questionnaire for New Zealand students. The 
questions used for this index were also divided into two sub-indices: online searching for information and online 
social activities. Note that the New Zealand national options were not included in the construction of the main 
index nor in the sub-indices. 

A4.2a: Scores on the index of online reading activities 
 

All students Sub-groups

Girls Boys Päkehä/  MäoriEuropean Pasifika Asian

New Zealand -0.29 (0.02) -0.24 (0.02) -0.33 (0.02) -0.30 (0.02) -0.47 (0.03) -0.47 (0.04) 0.12 (0.04)

OECD average* 0.00 (0.00) -0.03 (0.00) 0.03 (0.00) NA NA NA NA

 
*Based on the 34 OECD countries that administered the relevant questions in 2009.

Source: International data from OECD (2010b), Table 111.1.12, p.153.
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A4.2b:	 Scores on the sub-index of online searching for information activities26

  

All students Sub-groups

Girls Boys Päkehä/ 
European Mäori Pasifika Asian

New Zealand -0.13 (0.02) -0.13 (0.02) -0.14 (0.02) NA NA NA NA

OECD average* 0.00 (0.00) -0.03 (0.01) 0.03 (0.01) NA NA NA NA

 
*Based on the 16 OECD countries that participated in the ERA in 2009.

Source: OECD (2011), Table VI.4.11, p.286.

A4.2c:	Scores on the sub-index of online social activities27

All students Sub-groups

Girls Boys Päkehä/ 
European Mäori Pasifika Asian

New Zealand -0.30 (0.02) -0.18 (0.02) -0.41 (0.03) NA NA NA NA

OECD average* 0.00 (0.00) 0.04 (0.01) -0.04 (0.01) NA NA NA NA

 
*Based on the 16 OECD countries that participated in the ERA in 2009.

Source: OECD (2011), Table VI.4.12, p.287.

Index of computer use at home for leisure

Items the index is based on

The eight leisure activities were: play one-player games; play collaborative online games; use email; chat online; 
browse the internet for fun; download music, films, games or software from the internet; publish and maintain a 
personal website, weblog or blog; and participate in online forums, virtual communities or spaces. Higher values 
on this index indicate more frequent computer use at home for leisure.

A4.3: Scores on the index of computer use at home for leisure
 

All students Sub-groups

Girls Boys Päkehä/ MäoriEuropean Pasifika Asian

New Zealand -0.13 (0.02) -0.21 (0.02) -0.06 (0.03) -0.15 (0.02) -0.07 (0.05) -0.25 (0.04) 0.06 (0.04)

OECD average* 0.00 (0.00) -0.16 (0.00) 0.16 (0.00) NA NA NA NA

 
*Based on 28 OECD countries that administered the relevant questions in 2009.

Source: International data from OECD (2011), Table VI.5.14, p.313.

26	 Student-level data for this index is not publicly available for national-level analysis, and so a breakdown by ethnicity has not been included here. 

27	 Student-level data for this index is not publicly available for national-level analysis, and so a breakdown by ethnicity has not been included here.
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Index of computer use at home for schoolwork

Items the index is based on

The six schoolwork-related activities were: do homework on the computer; browse the internet for schoolwork; 
use email for communication with other students about schoolwork; use email for communication with teachers 
and submission of homework or other schoolwork; download, upload or browse material from your school’s 
website; and check the school’s website for announcements. Higher values on this index indicate more frequent 
computer use at home for schoolwork.

A4.4: Scores on the index of computer use at home for schoolwork
 

New Zealand

OECD average*

All students Sub-groups

Girls Boys Päkehä/ MäoriEuropean Pasifika Asian

-0.16 (0.02) -0.10 (0.02) -0.22 (0.02) -0.22 (0.02) -0.34 (0.04) -0.26 (0.06) 0.27 (0.05)

0.00 (0.00) 0.01 (0.00) -0.02 (0.01) NA NA NA NA

*Based on 29 OECD countries that administered the relevant questions in 2009.

Source: OECD (2011), Table VI.5.16, p.317.

Index of computer use at school

Items the index is based on

The computer activities at school the students were asked about were: chat online at school; use email at school; 
browse the internet for schoolwork; download, upload or browse material from the school’s website; post their 
work on the school’s website; play simulations at school; practice and drilling, such as for foreign language 
learning or mathematics; do individual homework on a school computer; and use school computers for group 
work and to communicate with other students. Higher values on this index indicate more frequent computer use 
at school.

A4.5: Scores on the index of computer use at school
 

All students Sub-groups

Girls Boys Päkehä/ MäoriEuropean Pasifika Asian

New Zealand 0.15 (0.02) 0.20 (0.02) 0.10 (0.02) 0.10 (0.02) 0.26 (0.04) 0.45 (0.05) 0.18 (0.04)

OECD average* 0.00 (0.00) -0.05 (0.01) 0.04 (0.01) NA NA NA NA

 
*Based on 29 OECD countries that administered the relevant questions in 2009.

Source: OECD (2011), Table VI.5.18, p.319.
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Definitions and technical notes
Mean
Student performances in PISA are reported using means, which is a type of average, for groupings of students. 
In general, the mean of a set of scores is the sum of the scores divided by the number of scores, and is often 
referred to as “the average”. Note that for PISA, as with other large-scale studies, the means for a country are 
adjusted slightly (in technical terms “weighted”) to reflect the total population of 15-year olds rather than  
just the sample. 

OECD mean or average
The OECD mean, sometimes referred to as the OECD average, includes only the OECD countries that took part;  
no non-OECD (partner) countries or economies are included in this average. An OECD mean of 499 points was 
constructed for the ERA achievement scores.

Please note that in most places in this report, the OECD average is across the 16 OECD countries that took part in 
the ERA. However, analyses that include information from the ICT portion of the student questionnaire may be 
across other OECD countries as well; the number of countries included in the OECD mean calculations is included 
in footnotes for the analysis where this differs from the ERA countries. 

Proficiency levels
PISA developed proficiency levels to describe the range in literacy across 15-year-old students. The proficiency 
levels describe the competencies of students achieving at that level and are anchored to certain score points on 
the achievement scale. Note that students were considered to be proficient at a particular level if, on the basis 
of their overall performance, they could be expected to answer at least half the items in that level correctly. 
Typically, students who were proficient at higher levels had also demonstrated their abilities and knowledge at 
lower levels. Proficiency levels in digital reading are described in greater detail in Appendix 2.

Sampling
Schools are sampled in PISA with a probability proportional to the number of 15-year-old students. To improve 
the precision of sampling, the schools were ordered by decile, level of urbanisation, and size, so that the schools 
selected better represented the population of schools in New Zealand. Within each school, 15-year-old students 
were sampled with equal probability.

The sample of students who participated in the ERA was a subsample of all those who participated in the print 
(paper)-based assessment. 

Standard error
Because of the technical nature of PISA, the calculation of statistics such as means and proportions has some 
uncertainty due to (i) generalising from the sample to the total 15-year-old school population, and (ii) inferring 
each student’s proficiency from their performance on a subset of items. The standard errors (usually given in 
brackets) provide a measure of this uncertainty. In general, we can be 95% confident that the true population 
value lies within an interval 1.96 standard errors either side of the given statistic.
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Statistically significant
To determine whether a difference between two means is actual, it is usual to undertake tests of significance 
such as the t-test. These tests take into account the means and the error associated with them. If a result is 
reported as not being statistically significant, then, although the means might be slightly different, we do not 
have sufficient evidence to infer that they are different. All tests of statistical significant referred to in this report 
are at the 95% confidence level.
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