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Executive Summary     
 

The Programme for International Student Assessment (PISA) is an international comparative 
survey of educational achievement of 15-year-olds. The purpose of this programme is to 
assess the knowledge and skills in reading, mathematical and scientific literacy of 
students as they near the end of their compulsory schooling. PISA seeks to assess 
students’ competences to address real-life challenges involving reading, science and 
mathematics and measure how well these young adults have mastered this knowledge and 
skills gained at school, at home and elsewhere to function as successful members of 
society. This is in contrast to assessments that seek to measure the extent to which 
students have mastered a specific curriculum.  
 

Background and overview 
 

 The survey takes place every three years. The first was carried out in 2000 and PISA 
2009 was the fourth survey. 

 In PISA 2009, there were 64 participating countries, including all 33 OECD countries 
and almost all EU countries. 26 of these countries were neither EU nor OECD members. 

 Malta, together with nine additional partner participants, was unable to participate 
within the PISA 2009 project timeframe; however, participated in the PISA 2009+ 
project on a reduced and delayed timeline. 

 The ten PISA 2009+ participants administered the same assessments as their PISA 
2009 counterparts, but in 2010.  These countries or economies were required to meet 
the same technical and quality standards as their PISA 2009 counterparts. 

 The PISA surveys assess students in reading, mathematics and science. In each 
survey one of these is the main subject. In PISA 2009 the main subject was reading. 

 Reading attainment is reported on three reading processes: access and retrieve, 
integrate and interpret and reflect and evaluate. In addition, reading attainment is 
reported for two text formats: continuous texts and non-continuous texts. 

 As well as tests for students, the PISA survey includes questionnaires for participating 
students. In PISA 2009 these included some general questions, most related to socio-
economic background; students’ attitudes to reading and aspects of the teaching and 
learning of reading. The questionnaires also included aspects of school and classroom 
climate and effectiveness of teaching strategies. 

 
 

Participation rate in Malta 
 

 The 3453 Maltese students that participated in the PISA study included 1839 females 
and 1614 males.  The sample comprised almost the whole population of 15-year olds 
and guaranteed a maximum margin of error of approximately 1% using a 95% degree 
of confidence.   

 These students were selected randomly from 53 schools ensuring a good geographical 
representation. 920 students were selected from seven Junior Lyceums, 1049 students 
were selected from eighteen area secondary schools, 1176 students were selected 
from twenty church schools and 308 were selected from eight private schools. 
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Social, economic and cultural status in Malta 
 
The student questionnaire provides information on pupils’ demographic and socio-economic 
backgrounds including parents’ level of education, their qualifications and their main 
occupations. Other questions provide information about family structure, family members 
and family possessions. The questionnaire also provides information about the students’ 
study habits, and attitudes to reading and reading activities at school. 
 

 The proportion of Maltese mothers living with their children (97.6%) is marginally 
higher than EU (96.4%) and OECD (95.8%) averages. 

 The proportion of Maltese fathers living with their children (92.7%) is significantly 
higher than EU (86.2%) and OECD (86.0%) averages. 

 The proportion of two-parent family structures in Malta (92.1%) exceeds EU and 
OECD averages by more than 10%. 

 The proportion of Maltese mothers doing home duties (49.7%) is more than double EU 
and OECD averages.  

 The proportion of Maltese mothers doing a full time job (27.5%) is approximately half 
EU and OECD averages; however, the proportion of mothers doing a part-time job 
(18.0%) is comparable to EU and OECD averages.   

 The proportion of Maltese fathers doing a full time job (88.7%) exceeds EU and OECD 
averages by more than 7%; however, there is significantly lower proportion of fathers 
doing home duties. Compared to other countries, Maltese fathers are more likely to be 
breadwinners and mothers to be house carers. 

 The majority of Maltese parents (around 40%) have highest educational level at 
ISCED 2.   

 The proportion of Maltese parents with highest educational level at ISCED 3A or 
above (55.3%) is significantly lower than both the EU average (78.6%) and OECD 
average (77.6%).  Indeed, this deficit will decrease considerably for Malta in the near 
future as more adults are engaging in tertiary education and lifelong learning. 

 In Malta, the proportion of mothers doing a white collar high skilled job (38.6%) is 
significantly lower to EU and OECD averages; whereas the proportion of mothers 
doing a blue collar low skilled job (18.6%) is significantly higher. 

 The proportion of fathers in Malta doing a white collar job (59.0%) is significantly 
higher than the EU and OECD averages; whereas, the proportion of fathers doing a 
blue collar job (41.0%) is significantly lower. 

 Compared to EU and OECD averages, Maltese students are more likely to have a computer 
to use for school work, an internet link, educational software, a DVD player, poetry 
books and books to help with school work but less likely to have a room of their own 
and a quiet place to study, classical literature and a dishwasher. 

 Maltese students tend to have more books at home. Over 83% of Maltese students 
own more than 25 books which is significantly higher to both the OECD average 
(72.1%) and EU average (72.2%). 

 Maltese families own more cars, computers, televisions and rooms with baths/showers 
than EU and OECD averages. 

 Around 88% of Maltese 15-year old students speak their native language at home; 
whereas, most of the remaining 12% speak English. 
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Reading attitudes in Malta 
 
 Over 66% of pupils in Malta spend some time reading for enjoyment, while about 

34% only read if they have to. Responses to statements measuring attitudes to reading 
were marginally more positive to EU and OECD averages. 

 18.6% of Maltese students believe that reading is a waste of time; however, this is 
significantly lower to EU (26.0%) and OECD (24.2%) averages 

 Attitude to reading is positively correlated with reading scores. Both internationally 
and in Malta, there was a large difference in reading attainment scores between those 
who never read for enjoyment and those who do, even for a short time daily. 

 For pupils in Malta the most popular reading materials were magazines (53.8%) and 
newspapers (45.3%). Pupils read fiction (39.3%) more often than non-fiction books 
(24.1%). Compared to EU and OECD averages, higher proportions of Maltese students 
read fiction and non-fiction books and lower proportions read magazines, newspapers 
and comic books. 

 Pupils in Malta spent significantly more time chatting online and reading emails than 
the OECD and EU averages but were similar to their EU and OECD counterparts in 
the frequency of other online activities. 

 
 
Learning time in Malta 
 
 Learning time at school does not vary much between countries.  Most students have 

on average 4 to 5 lessons weekly in mathematics, science and test language (English 
in the case of Malta) and the duration of each lesson ranges from 45 to 60 minutes.   

 The proportion of Maltese pupils attending additional lessons outside school hours is 
significantly higher than EU and OECD averages. 

 Malta has the highest proportion (58.2%) of students in EU and OECD countries who 
take additional lessons in Mathematics, followed by Greece (53.0%), Israel (41.1%), 
Korea (38.7%), Portugal (31.1%) and Japan (29.6%).   

 Malta also has the highest proportion (43.9%) of students who take extra lessons in 
Science, followed Greece (42.9%), Mexico (21.8%), Poland (18.4%) and Korea (17.3%). 

 Malta has the fourth largest proportion (21.2%) of pupils taking additional lessons 
outside school time in the test language (English) following by Greece (32.0%), 
Korea (27.0%) and Mexico (22.4%) and the third largest proportion (28.7%) of pupils 
who take extra lessons in other school subjects following Poland (40.3%) and Israel 
(33.1%).  

 The proportions (9.4%) of Maltese students taking extra lessons to improve study 
skills are below the EU average (10.6%) and OECD average (11.3%). Japan (46.9%) 
leads the list followed by Mexico (24.1%). 

 Interestingly, those pupils taking additional lessons outside school time in Science 
and English scored significantly lower in the PISA science and reading tests than their 
counterparts who did not take additional lessons outside school time. In Mathematics, 
the mean attainment scores were comparable between the two groups taking/not taking 
additional lessons outside school time. 
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School and classroom climate and use of libraries 
 
 School effectiveness perceived by Maltese students appears to be more positive 

overall.  Compared to EU and OECD averages there is a higher proportion of Maltese 
students who believe that the school has helped them gain confidence to make 
decisions and taught them facts that may be useful in future jobs; and a lower proportion 
of Maltese students who think that school is a waste of time. However, a higher 
proportion of Maltese pupils believe that their school could do much more to prepare 
students for adult life. 

 Students’ perception of their teachers in Malta is more positive compared to EU and 
OECD averages.  The proportions of Maltese students who agree that most of their 
teachers are interested in their well-being, listen to what they have to say and assist 
them when they need extra help exceed OECD and EU averages by more than 10%.  
Higher proportions of Maltese students also agree that most of their teachers treat 
them fairly and they get along well with them. 

 About a third of Maltese students stated that disruptions occur quite often during 
lessons. Around a quarter of the students stated that they start working well after the 
lesson starts and around 18% said that disruptions in class hinder them to work well. 
However, these proportions are comparable to EU and OECD. 

 The proportion of Maltese students who visit libraries for reading activities is significantly 
higher than EU and OECD averages. Compared to EU and OECD averages there is higher 
proportion of Maltese students who borrow books for school work but significantly 
lower proportions who visit libraries to work on homework, to read magazines, to 
read for fun, to learn things and to use the internet. 

 
 
Attainment in Mathematics in Malta 
 
 Mathematics was a minor subject in the PISA 2009 survey. This implies that only 

around 70% of the pupils who took part in the study were assessed in this subject. 
 Thirty seven countries performed at a level significantly higher than Malta, while 

thirty three countries performed significantly less well. In Russia, Greece and Croatia, 
attainment in Mathematics was not significantly different from that of Malta.    

 Most of the countries scoring significantly higher than Malta are either OECD or/and 
EU countries. This implies that the mean mathematics score for Malta was significantly 
lower than the EU and OECD averages. 

 Shanghai-China, Singapore, Hong Kong-China, Liechtenstein, Chinese Taipei and 
Macao-China are non-OECD and non-EU members that scored significantly higher 
than Malta in Mathematics. 

 Israel, Turkey, Chile and Mexico (OECD countries) and Bulgaria and Romania (EU 
countries) scored significantly lower than Malta in Mathematics. 

 Of the ten countries participating in PISA 2009+, Malta performed significantly better 
than all the rest in Mathematics. 

 Around 7% of Maltese students are estimated to perform at or above proficiency level 
5 on the mathematical literacy scale. At this high proficiency level students can answer 
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very intricate and demanding questions. Across OECD countries 12.7% of 15-year-old 
students are estimated to perform at this level of proficiency. 

 Around 59% of Maltese students are estimated to perform at levels 2, 3 or 4 on the 
mathematical literacy scale. At these middling proficiency levels a student can only 
perform moderately difficult tasks. PISA estimates that around two-thirds of students 
in OECD countries are at these levels of proficiency. 

 Malta has around 34% of its students estimated to be performing at level 1 or below. 
At this low proficiency level, students can only answer test questions that focus on 
simple tasks. Across the OECD countries, 22% of students are estimated to perform 
at this basic level of mathematical literacy.  

 Of the seventy-four countries participating in PISA 2009, forty-five countries had a 
statistically significant difference in gender performance.  In thirty-seven countries the 
difference was in favour of boys and in eight countries, including Malta, the difference 
was in favour of girls. Malta had the biggest gender difference in favour of girls. 

 In contrast to the PISA finding, Maltese boys tend to do marginally better than girls in 
MATSEC Mathematics examinations. A plausible reason for this disparity is that local 
examination questions are often organised around content strands; whereas PISA 
questions seek to assess students’ competences to address real-life challenges involving 
Mathematics. 

 Student attainment in mathematics differs significantly between schools. Students attending 
private schools and boys attending church schools are scoring significantly higher in 
mathematics than EU and OECD averages; whereas, mean attainment scores for girls 
attending Church schools and Junior Lyceums are comparable to EU and OECD averages.  
By stark contrast, students attending Area secondary schools and boys attending Junior 
Lyceums are scoring around 100 points less on the mathematical literacy scale than their 
counterparts. 

 The main challenge is to reduce this deficit but at the same time retain the good standard of 
the high-performing students. If 10% of the students performing at level 1 or below are 
shifted to the middling proficiency levels 2 to 5, Malta’s performance in Mathematics 
would be comparable to EU and OECD averages. 

 There is a significant positive relationship between attainment in Mathematics and 
socio, economic and cultural status (ESCS). This implies that a higher level of social, 
economic and cultural status enhances better attainment in Mathematics at Secondary 
level of education. 

 
 
Attainment in Science in Malta 
 
 Science was a minor subject in the PISA 2009 survey. Thirty nine countries performed 

at a level significantly higher than Malta, while thirty one countries performed 
significantly less well. Science attainment in Greece, Israel and Turkey was not 
significantly different from that of Malta.   

 Most of the countries scoring significantly higher Malta are either OECD or/and EU 
countries. This implies that the mean Science score for Malta was significantly lower 
than the EU and OECD averages. 
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 Shanghai-China, Hong Kong-China, Singapore, Chinese Taipei Liechtenstein, and 
Macao-China are non-OECD and non-EU countries that scored significantly higher 
than Malta in Science literacy  

 Israel, Turkey, Chile and Mexico (OECD countries) and Bulgaria and Romania (EU 
countries) scored significantly lower than Malta in Science. 

 Of the ten countries participating in PISA 2009+, Malta performed significantly better 
than all the other countries in Science. 

 6.4% of Maltese students are estimated to perform at or above proficiency level 5 on 
the science literacy scale. Across OECD countries 8.5% of 15-year-old students are 
estimated to perform at this level of proficiency. 

 61.5% of Maltese students are estimated to perform at levels 2, 3 or 4 on the science 
literacy scale. PISA estimates that around three-quarters of students in OECD countries 
are at these levels of proficiency. 

 Malta has around 32% of its students estimated to be performing at level 1 or below. 
Across the OECD countries, 18% of students are estimated to perform at this basic 
level of science literacy. 

 Of the seventy-four countries participating in PISA 2009, forty-one countries had a 
statistically significant difference in gender performance. In thirteen countries the 
difference was in favour of boys and in twenty-eight countries, including Malta, the 
difference was in favour of girls. Malta had the second largest gender difference, 
following Jordan, in favour of girls.  

 In contrast to the PISA finding, boys outperform girls in the local MATSEC Biology 
examination and girls perform marginally better than boys in Chemistry. On average, 
boys and girls perform similarly in Physics. 

 Student attainment in science differs significantly between schools. Students attending 
private schools and boys attending church schools are scoring significantly higher in 
science than EU and OECD averages; whereas, mean attainment scores for girls 
attending Church schools and Junior Lyceums are comparable to EU and OECD averages.  
Students attending Area secondary schools and boys attending Junior Lyceums are scoring 
more than 100 points less on the science literacy scale than their counterparts. 

 If 14% of the students performing at level 1 or below are shifted to the middling 
proficiency levels 2 to 5, Malta’s performance in Science would be comparable to EU 
and OECD averages. 

 There is a significant positive relationship between attainment in science and socio, 
economic and cultural status (ESCS).  

 
 
Attainment in Reading in Malta 
 
 Reading was the main focus in PISA 2009. All PISA 2009+ participants, including 

Malta, scored significantly lower in reading than EU and OECD averages.  
 On average, students in Malta, performed statistically the same as Chile and 

significantly better than Mexico (both OECD countries). The mean reading level of 
Maltese students was also significantly higher than the two EU countries, Romania 
and Bulgaria.   
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 Around 5% of Maltese students are estimated to perform at or above proficiency level 5 
on the reading literacy scale. Across OECD countries, around 8% of 15-year-old 
students are estimated to perform at this level of proficiency. 

 59% of Maltese students are estimated to perform at levels 2, 3 or 4 on the reading 
literacy scale. PISA estimates that around three-quarters of students in OECD countries 
are at these levels of proficiency. 

 Malta has around 36% of its students estimated to be performing at level 1 or below. 
Across the OECD countries, 19% of students are estimated to perform at this basic 
level of reading literacy. 

 There was substantial variation in Malta’s performance across the three reading 
processes and the two text formats. Malta’s highest reading process score was 
attained on the reflect and evaluate scale, followed by the integrate and evaluate and 
the access and retrieve scales.  

 Malta achieved a higher mean reading score on the non-continuous texts scale than on 
the continuous texts scale. 

 The spread of attainment in Malta was wider than the OECD average. Malta had a 
slightly smaller proportion of pupils at the highest levels and a considerably larger 
proportion of students at the lowest levels of attainment than the average for OECD 
countries. 

 Girls scored significantly higher than boys in reading in all participating countries. 
Malta had by far the largest scale point difference between girls and boys, with a 
difference of 72 scale points compared to an OECD average of 39 scale points.  

 Female students tend to perform marginally better than boys in the local MATSEC 
English examinations; however, this result tells a different story about gender differences 
when compared to the PISA findings. 

 Student attainment in reading differs significantly between schools. Female students 
attending private schools are scoring significantly higher in reading than EU and OECD 
averages; whereas, the mean reading attainment scores of students attending Church 
schools, male students attending private schools and female students attending Junior 
Lyceums are comparable to EU and OECD averages.  Students attending Area secondary 
schools and boys attending Junior Lyceums are scoring more than 100 points less on 
the reading literacy scale than their counterparts. 

 If 17% of the students performing at level 1 or below are shifted to the middling 
proficiency levels 2 to 5, Malta’s performance in reading would be comparable to EU 
and OECD averages. 

 There is a significant positive relationship between attainment in reading and socio, 
economic and cultural status (ESCS).  
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1.1 Introduction 
 

The Programme for International Student Assessment (PISA) organised by the 
Organisation for Economic Co-operation and Development (OECD) is an international 
comparative survey of educational achievement of 15-year-olds. The purpose of this 
programme is to assess the knowledge and skills in reading, mathematical and scientific 
literacy of students as they near the end of their compulsory schooling. PISA seeks to 
assess students’ competences to address real-life challenges involving reading, science 
and mathematics and measure how well these young adults have mastered this knowledge 
and skills gained at school, at home and elsewhere to function as successful members of 
society. This is in contrast to assessments that seek to measure the extent to which 
students have mastered a specific curriculum.  PISA adopts this approach because a focus 
on curriculum content would restrict attention to curriculum elements common to all 
countries. This would force many compromises and result in an assessment too narrow to 
be of value for governments wishing to learn about the strengths and innovations in the 
education systems of other countries. 
 

As part of the PISA survey, students complete an assessment on reading literacy, 
mathematical and scientific literacies as well as an extensive background questionnaire. 
School principals complete a survey describing the context of education at their school, 
including the level of resources in the school and staff qualifications. The purpose is to 
identify influences of all school, home and societal factors on educational outcomes. The 
reporting of the findings from PISA is then able to focus on issues such as: 

 
 How well are young adults prepared to meet the challenges of the future? Can they 

analyse, reason and communicate their ideas effectively? What skills do they possess 
that will facilitate their capacity to adapt to rapid societal change? 

 How equitable is the provision of education within a country or across countries? 
 What student attitudes and behaviours are normally associated with proficient reading 

performance? 
 Are some ways of organising schools or school learning more effective than other 

methods? 

1 
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PISA is carried out on a three-year cycle. The first PISA study was conducted in 
2000 (supplemented in 2002) in which 43 countries participated in the study. The survey 
was repeated in 2003 (41 participating countries) and 2006 (57 participating countries). 
In PISA 2009, 64 countries took part, in which all 34 OECD countries participated plus 
30 partner countries and economies. Each round of PISA focuses on one of the three 
areas of literacy in which knowledge and skills are assessed: reading, mathematics and 
science. The main focus for the 2009 round was reading, with mathematics and science as 
minor domains. 

 
Malta, together with nine additional partner participants, was unable to participate 

within the PISA 2009 project timeframe; however, participated in the PISA 2009+ 
project on a reduced and delayed timeline. The ten PISA 2009+ participants administered 
the same assessments as their PISA 2009 counterparts, but in 2010.  The PISA 2009+ 
countries or economies were required to meet the same technical and quality standards as 
their PISA 2009 counterparts. The ten PISA 2009+ participants are Costa Rica, Georgia, 
Himachal Pradesh – India, Malta, Mauritius, Malaysia, Miranda –Venezuela, Republic of 
Moldova, Tamil Nadu–India and the United Arab Emirates. PISA 2009+ involved testing 
just over 46000 students across these ten countries or economies, representing a total 
population of about 1377000 15-year-olds. Malta’s sample comprised 3453 students. The 
data collected in the PISA 2009+ study was added to the original PISA 2009 database, so 
that the whole database was expanded to contain results from almost 522000 students, 
tested across 74 countries or economies and who are representing a population of 
approximately twenty-four million 15-year-olds in total. 

 
 
 

1.2 What does PISA measure 
 

PISA assesses outcomes primarily in the areas of mathematical literacy, scientific 
literacy and reading literacy. The emphasis on ‘literacy’ refers to ‘the capacity of students 
to apply knowledge and skills in key subject areas and to analyse, reason and communicate 
effectively as they pose, solve and interpret problems in a variety of situations’.  Definitions 
of these literacies are given below. 
 
 
1.2.1 Mathematical literacy  
 

Mathematics was the main focus in PISA 2003, and a minor domain in PISA 
2000, 2006 and 2009.  It will be the main subject in the next PISA survey in 2012.  
Mathematical literacy, described in more detail in Chapter 3, aims to assess pupils’ 
ability to put their mathematical knowledge to functional use in different situations in 
adult life and is defined as the individual’s capacity to identify and understand the role 
that mathematics plays in the world, to make well-founded judgements and to use and 
engage with mathematics in ways that meet the needs of that individual’s life as a 
constructive, concerned and reflective citizen. In other words, mathematical literacy is 
concerned with the ability of students to analyse, reason, and communicate ideas as they 
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pose, formulate, solve, and interpret solutions to mathematical problems in a variety of 
situations. The PISA mathematics assessment has been designed in relation to: 

 
 Mathematical content: This is defined mainly in terms of four overarching ideas 

(quantity, space and shape, change and relationships, and uncertainty) and only 
secondarily in relation to curricular strands (such as numbers, algebra and geometry). 

 
 Mathematical processes: These are defined by individual mathematical competencies. 

These include the use of mathematical language, modelling and problem-solving 
skills. Such skills, however, are not separated out in different test items, since it is 
assumed that a range of competencies will be needed to perform any given 
mathematical task. Rather, questions are organised in terms of competency clusters 
defining the type of thinking skill needed. 

 
 Situations: These are defined in terms of the ones in which mathematics is used, 

based on their distance from the students. The framework identifies five situations: 
personal, educational, occupational, public and scientific. 

 
Most of PISA mathematical tasks are context-based questions which require the 

pupil to use their mathematical knowledge to identify correct methodologies for solving 
real-life problems. Some more abstract questions that are purely mathematical are also 
included in the PISA survey.  In the PISA 2009 survey, pupils were asked to show their 
responses to questions in different ways.  About a third of the questions were open 
responses, which required the pupils to develop their own responses. These questions 
tended to assess broad mathematical constructs. A question in this category typically 
accepted several different responses as correct and worthy of marks. The remaining 
questions, which tended to assess lower-order skills, were either simple open response 
questions or multiple choice questions, with approximately the same number of each. 
 
 
1.2.2 Scientific literacy  
 

Science was the main focus in PISA 2006, and a minor domain in PISA 2000, 
2003 and 2009. It will be the main subject in the 2015 PISA survey. Science literacy, 
described in more detail in Chapter 4, is defined as the ability to use scientific knowledge 
and processes not only to understand the natural world but to participate in decisions that 
affect it.  Science literacy, in PISA aims to assess pupils’ scientific understanding which 
is needed in adult life and is defined as the individual’s scientific knowledge and use of 
that knowledge to identify questions, to acquire new knowledge, to explain scientific 
phenomena, and to draw evidence based conclusions about science-related issues, 
understanding of the characteristic features of science as a form of human knowledge and 
enquiry, awareness of how science and technology shape our material, cultural environments 
and intellectual,  and willingness to engage in science-related issues, and with the ideas of 
science, as a reflective citizen.  The PISA assessment is designed to measure scientific 
knowledge as well as scientific competency and understanding of scientific contexts. 
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 Scientific knowledge constitutes the links that aid understanding of related phenomena. 
In PISA scientific tasks, pupils are not simply expected to recall facts but to be 
familiar with scientific concepts related to physics, chemistry, biological sciences, 
and earth and space science and able to apply them to the content of the test items. In 
fact, the term “scientific literacy” rather than “science” underlines the importance that 
the PISA science assessment places on the application of scientific knowledge in the 
context of life situations, compared with simple reproduction of traditional school 
science knowledge.  

 

 Scientific competencies are centred on the student’s ability to acquire, interpret and 
act upon evidence. Three processes are identified in PISA – firstly identify, describe, 
explain and predict scientific phenomena; secondly understand scientific investigation 
and thirdly interpret scientific evidence and conclusions. A student’s ability to carry 
out scientific competencies involves both knowledge of science and an understanding 
of the characteristics of science as a way of acquiring knowledge. Moreover, the 
definition also recognises that the disposition to carry out these competencies depends 
upon an individual’s attitudes towards science and a willingness to engage in science-
related issues. 

 

 Scientific contexts concern the application of scientific knowledge and the use of 
scientific processes. The framework identifies three main areas: science in life and 
health, science in Earth and environment, and science in technology.  

 
The science tasks in the PISA 2009 survey were of three types: open constructed 

response items required pupils to write longer answers; short open response required 
answers of a few words; and closed response (for example, multiple choice). Around a 
third of the items were of the longer constructed type, which required pupils to develop 
and explain their response. Such questions were generally two or three mark items. 
 
 
1.2.3 Reading literacy: 
  

Reading was the main focus in PISA 2000 and 2009, and a minor domain in PISA 
2003 and 2006. Reading literacy, described in more detail in Chapter 5, is defined in 
terms of students’ ability to understand, use and reflect on written text to achieve their 
purposes. However, PISA takes this aspect of literacy further by the introduction of an 
active element – the capacity not just to understand a text but to reflect on it, drawing on 
one’s own thoughts and experiences. In PISA, reading literacy is assessed in relation to: 
  
 Text format: Often students’ reading assessments have focused on continuous texts 

or prose organised in sentences and paragraphs. From its inception, PISA has used in 
addition non-continuous texts that present information in other ways, such as in lists, 
forms, graphs, or diagrams. It has also distinguished between a range of prose forms, 
such as narration, exposition and argumentation. In PISA 2009, the framework 
encompasses both print and electronic texts, and the distinctions outlined above are 
applied to both. These distinctions are based on the principle that individuals will 
encounter a range of written material in their civic and work-related adult life and that 
it is not sufficient to be able to read a limited number of types of text. 
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 Reading processes (aspects): Students are not assessed on the most basic reading 
skills, as it is assumed that most 15-year-old students will have acquired these. 
Rather, they are expected to demonstrate their proficiency in accessing and retrieving 
information, forming a broad general understanding of the text, interpreting it, 
reflecting on its contents and reflecting on its form and features. 

 
 Situations: These are defined by the use for which the text was constructed. For 

example, a novel, personal letter or biography is written for people’s personal use; 
official documents or announcements for public use; a manual or report for 
occupational use; and a textbook or worksheet for educational use. Since some groups 
may perform better in one reading situation than in another, it is desirable to include a 
range of types of reading in the assessment items 

 
 

1.3 Development of the survey 
 

The Australian Council for Educational Research (ACER) led the international 
consortium to design and implement the PISA 2009 survey on behalf of the OECD. A 
second international consortium led by CITO developed the survey questionnaires. The 
PISA 2009 survey built on the experiences of the three previous cycles. By using 
standardised survey procedures and tests, the survey aimed to collect data from around 
the world that could be compared despite differences in language and culture. The 
framework and specification for the survey were agreed internationally and both the 
consortium and participants submitted test questions for inclusion in the survey. After the 
questions were reviewed by an expert panel, countries were invited to comment on the 
difficulty, cultural appropriateness, and curricular and non-curricular relevance. 
 

A field trial was carried out in each of the ten countries participating in PISA 
2009+ and the outcomes were used to finalise the contents and format of the tests and 
questionnaires for the main survey in 2010. Strict international quality standards were 
applied to all stages of the PISA survey to ensure equivalence in translation and 
adaptation of instruments, sampling procedures and survey administration in all 
participating countries. In Malta, the field trial was administered in October 2009 to test 
the assessment items and the procedures of the survey. Malta surveyed 16 year olds 
otherwise the required sampled size for the main study would not be met. The age of 
students, rather than the class or form, was the critical sampling criterion. Students from 
different forms were assessed as long as they satisfied the age criterion (i.e. 16 year old 
for the field trial). Eligible students were those enrolled in Form 1 or higher and those 
born between 1st January, 1993 and 31st December, 1993.  
 

A total of 727 students coming from 30 different state and non-state schools 
(including post-secondary schools) were eligible to participate in the field trial. A 
maximum of 35 students from each school were sampled to complete a two-hour booklet 
and a student background questionnaire. Test items were organised into thirteen test 
booklets. The total number of participating students was 571 i.e. 79%. Survey instruments 
included a School Questionnaire which was filled in by Heads of School.  
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1.4 Selection criteria and test administration 
 

The PISA sample is drawn from the population of students aged between 15 years 
and three months (completed) and 16 years and two months (complete) who attend 
educational institutions. For convenience this population is referred to as 15-year-olds. 
Age, rather than year group, was used as one of the selection criteria because grade levels 
and policies on grade promotion vary considerable around the world.  

 

 In Malta, the main study was administered in March 2010. All 15 year olds pupils 
(i.e. 3,453 students coming from all state and non-state secondary schools) were eligible 
to participate. Students from different forms were assessed as long as they satisfied the 
age criterion (i.e. 15 year old for the main study). Eligible students were those enrolled in 
Form 1 or higher and those born between 1st January, 1994 and 31st December, 1994.  

 
The Maltese group participating in the PISA study comprised 1839 (53.3%) females 

and 1614 (46.7%) males and guaranteed a maximum margin of error of approximately 1% 
using a 95% degree of confidence.  These students were selected randomly from 53 schools 
ensuring a good geographical representation. 920 (26.6%) students were selected from 7 
Junior Lyceums, 1049 (30.4%) students were selected from 18 area secondary schools, 
1176 (34.1%) students were selected from 20 church schools and 308 (8.9%) were 
selected from 8 private schools. These sample proportions are comparable to the 
population proportions of students attending these school types ensuring a representative 
sample. 
 

Test items were organised into thirteen test booklets with items repeated across 
booklets. Approximately half the total test items assessed reading while the others were 
divided between mathematics and science. Since the focus of PISA 2009 and 2009+ 
assessments was on reading, about two-thirds of the questions in each booklet were on 
this subject. Moreover, a proportion of the questions used in the two-hour test were 
selected from previous cycles, firstly to ensure continuity between cycles and secondly 
these questions can be used to measure change in attainment. Each student was provided 
with a test booklet and had to complete the tasks under test conditions. 
 

In addition, students were also asked to complete a student background questionnaire. 
The student questionnaire provides information on pupils’ demographic background 
including gender and age; pupils’ socio-economic background including parents’ level of 
education, their qualifications and their main occupations. Other questions provide 
information about items owned by the family and the people (siblings, grand-parents and 
other relatives) living with the family. The questionnaire also provides information about 
the students’ study habits, and attitudes to reading and reading activities at school.  
 
 

1.5 Proficiency levels 
 

Performance in reading, mathematics and science can be examined in two ways. 
One can either compare a country’s mean scale score to those of other countries and 
economies or against the OECD and EU averages. This comparison provides an insight of 
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the strengths and weaknesses of a country’s student population in reading, mathematics and 
science. Alternatively, one can categorise these scale scores into a number of proficiency 
levels and then investigate the relative proportions of students in each proficiency level 
within the scale. In lower proficiency levels students can only answer test questions that 
focus on simple tasks; whereas in higher proficiency levels students can answer more 
demanding questions. Apart from the difficulty aspect, test questions take into account 
views on the specific cognitive demands. The proficiency level is the highest level at 
which a pupil can answer more than half of the questions correctly. This implies that a 
student allotted to a particular level not only demonstrates the knowledge and skills 
associated with that level but also the proficiencies required at lower levels.  Pupils 
proficient at level 4 are also considered to be proficient at levels 1, 2 and 3.  

For both PISA 2009 and 2009+ the range of difficulty of tasks allows for the 
description of eight levels of reading proficiency and seven proficiency levels for Science 
and Mathematics. Tables 1.1 and 1.2 display the score ranges for each proficiency level 
in Reading, Mathematics and Science.  Students at Level 1 are the least proficient and are 
likely to be able to successfully complete Level 1 tasks, but are unlikely to be able to 
complete tasks at higher levels. Students at level 6 are the most proficient and are able to 
complete tasks that present the greatest challenge in terms of skills and knowledge.  

 
Table 1.1: Score ranges for each proficiency level in reading 

Proficiency Level Range 
Below level 1b Below 262 

Level 1b 262-335 
Level 1a 335-407 
Level 2 407-480 
Level 3 480-553 
Level 4 553-626 
Level 5 626-698 
Level 6 Above 698 

 
Table 1.2: Score ranges for each proficiency level in Mathematics and Science 

Proficiency Level Mathematics range Science range 
Below level 1 Below 358 Below 335 

Level 1 358-420 335-410 
Level 2 420-482 410-484 
Level 3 482-545 484-559 
Level 4 545-607 559-633 
Level 5 607-669 633-708 
Level 6 Above 669 Above 708 

 

 
 

1.6 Data Analysis 
 

Comparing the sixty-four participating countries in PISA 2009 with the ten PISA 
2009+ participants is a very unwieldy task. The report compares the achievements of 15-
year olds in Malta with a selected subset of countries; mainly countries that participated 
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in PISA 2009+, OECD members and EU members.  Table 1.3 displays the participating 
countries that are presently members of the Organisation for Economic Cooperation and 
Development (OECD) and European Union (EU). 

 
Table 1.3: OECD and EU countries 

OECD 
countries 

 

Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, 
Korea, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, 
Portugal, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, United 
Kingdom and United States 
 

EU 
countries 

 

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland, France,       
Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,     
Netherlands, Poland, Portugal, Romania, Slovak Republic, Slovenia, Spain,  
Sweden and United Kingdom                     
 

 
In many tables and figures, both the OECD average and EU average are reported. 

The OECD and EU averages are respectively the arithmetic means of the estimates for 
the thirty-four OECD countries and twenty-six EU countries that participated in PISA 
2009 and 2009+. Each country contributes equally to the calculation of both averages, 
regardless of the number of 15-year-olds in its population. Numbers within the text and 
tables of this report are rounded either to zero or one decimal places.  

 
Statistical analysis is essential to generalize results and make inferences about the 

student population using the sample data.  Population mean scores are unknown because 
they can only be obtained if every student in every country had answered every question.  
So it is necessary to take into account the degree of uncertainty of the sample estimates. 
The procedure is to select random samples and then compute sample mean scores. 
Estimates of population mean scores are obtained by computing confidence intervals. In 
many cases, analysts are primarily interested in whether mean scores differ significantly 
between participating countries or between distinct groups of students within a country, 
for example, categorised by gender or school type. The Two Independent samples t-test 
and One Way ANOVA test will be used to establish whether mean scores differ significantly 
between the groups using a 0.05 level of significance. This implies that differences 
between mean scores are statistically significant if their magnitudes are exceeded in less 
than 5% of all the samples drawn from corresponding populations assuming that no 
differences actually exist. Where observed differences do not meet this criterion, they are 
described as not being statistically significantly different, or as ‘statistically the same’. 

 
Correlation analysis will be used to relate the scores in reading, mathematics and 

science with socio-economic and cultural variables. Factor analysis will be used to discover 
the patterns of relationships between the five reading subscales. Moreover, the two-level 
data structure where individual students (Level 1) are nested within schools (Level 2) 
makes it possible to carry out multi-level analysis. Multilevel modelling will be used to 
estimate the variance component at each level of nesting and determine the within-school and 
between school variance for reading scores. 
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1.7 Report Structure 
 
Chapter 2 presents and analyzes the responses of Maltese students to questions 

related to demographic and socio-economic backgrounds. The study also investigates reading 
habits, reading activities, attitudes towards reading and strategies used by Maltese 
students in reading and understanding texts. Other issues that are discussed include the 
use of libraries to borrow and read books, the use of internet to learn about other subjects 
that are not course-related; the effectiveness of schools in helping, teaching and preparing 
students for adult life and teachers’ readiness to assist students in their difficulties. For 
each aspect, the responses of Maltese students are compared with the OECD and EU 
averages. 

 
Chapters 3 and 4 examine the mathematical and scientific literacies of 15-year-

olds in the PISA 2009 and 2009+ countries and economies. Moreover, these chapters 
describe the distribution of students across proficiency levels. Mathematical knowledge 
and attainment are also compared between males and females and between students attending 
different school types. The relationship between attainment in Mathematics and socio-
economic background was also investigated. 
 

Chapter 5 describes the PISA results of reading abilities for 15-year olds. Since 
reading is the main focus in PISA 2009 and 2009+, this chapter includes a comparison of 
mean performance levels on an overall reading scale and several reading subscales with 
other countries as well as the OECD and EU averages. An examination of the distribution 
of students across proficiency levels will provide more detail on what students can or 
cannot do with regard to reading literacy.  Moreover, this chapter explores other issues 
related to reading achievement, particularly differences in educational outcomes between 
boys and girls and between students attending different school types; the relationships 
between school policies, practice and educational outcomes; and the relationship between 
socio-economic background and educational outcomes. 
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2.1 Introduction 
 

This chapter provides preliminary information about several items in the 
questionnaire related to the students, their families and socio-economic background. The 
instrument also elicits information about the students’ reading activities, their attitudes to 
reading, reading strategies that they use and different ways of understanding text. Additional 
items in the questionnaire provide insight of learning time, disruption during lessons, 
classroom and school climate and use of libraries. This chapter compares the socio-
economic and cultural backgrounds of Maltese students to other pupils in EU and OECD 
countries. 

 
The sample of 3453 Maltese students comprises a large proportion of the student 

population who are 15-years old and includes comparable numbers of male and female 
students.  The sample guarantees a maximum margin of error of around 1% at the 95% 
degree of confidence. The students were selected randomly from 53 different schools 
ensuring a good geographical representation. Moreover, the number of students selected 
from state, church and private schools was proportional to their size. 
 
 

2.2 Family and home backgrounds 
 

The section provides information about the family members, the educational level 
of parents and their current job classification, family structure, country of birth, language 
used at home and immigration status. This section also investigates the availability of a 
number of items/commodities that are normally found in homes. 
 
Table 2.1: Family members 
Who usually lives at home with you? Malta (%) EU(%) OECD(%) 
Mother (including stepmother or foster mother) 97.6 96.4 95.8 
Father (including stepfather or foster father) 92.7 86.2 86.0 
Brother(s) (including stepbrothers) 63.5 58.2 61.0 
Sister(s) (including stepsisters)   60.2 54.4 57.4 
Grandparent(s) 11.3 17.7 14.0 
Others (e.g. cousin) 7.2 6.0 6.8 

2 
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Table 2.1 shows higher proportions of mothers compared to fathers living with 
their children in all countries. Moreover, the proportion of Maltese parents living with 
their children is significantly higher compared to EU and OECD averages. In Malta the 
proportion of grandparents living with their children is significantly less compared to EU 
and OECD averages.  This may be attributed to the fact that Malta is a small island and 
grandparents can still be supported even if they do not live with the family. 
 
 Table 2.2: Family structure 
Who usually lives at home with you? Malta (%) EU(%) OECD(%) 
Single parent family 7.3 16.9 16.7 
Nuclear family 92.1 81.2 81.3 
Mixed 0.7 1.9 2.0 

 
Table 2.2 shows that the proportion of two-parent families in Malta exceeds EU 

and OECD averages by more than 10%; whereas, the proportion of single families are 
less than half EU and OECD averages.  This complements the fact that larger proportions 
of Maltese families are intact and parents tend to live with their children. 
 
Table 2.3: Mother’s current job 
What is your mother currently doing? Malta (%) EU(%) OECD(%) 
Working full-time for pay 27.5 56.9 51.8 
Working part-time for pay   18.0 18.3 19.9 
Not working, but looking for a job   4.8 6.2 5.2 
Other (e.g. home duties, retired) 49.7 18.6 23.1 

 
Table 2.4: Father’s current job 
What is your mother currently doing? Malta (%) EU(%) OECD(%) 
Working full-time for pay 88.7 80.3 81.1 
Working part-time for pay   5.0 8.1 8.0 
Not working, but looking for a job   2.4 4.7 3.9 
Other (e.g. home duties, retired) 3.9 6.9 7.0 

 
Table 2.3 displays that the proportion of Maltese mothers doing home duties is 

more than double; whereas, those having a full time job is approximately half EU and 
OECD averages.  On the other hand, table 2.4 shows a significantly higher proportion of 
Maltese fathers having a full time job and a significantly lower proportion doing home 
duties compared to EU and OECD averages. Compared to other countries, Maltese 
fathers are more likely to be breadwinners and mothers to be house carers. 
 
Table 2.5: Mother’s education level (ISCED) 
What is your mother’s educational level? Malta (%) EU(%) OECD(%) 
None 0.7 1.2 2.1 
ISCED 1 2.7 3.4 5.0 
ISCED 2 54.5 10.6 11.7 
ISCED 3B, C 1.6 14.5 13.6 
ISCED 3A, ISCED 4 19.9 32.0 29.3 
ISCED 5B 11.8 15.7 15.5 
ISCED 5A, 6 8.8 22.6 22.8 
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Table 2.6: Father’s education level (ISCED) 
What is your father’s educational level? Malta (%) EU(%) OECD(%) 
None 1.7 1.2 1.8 
ISCED 1 5.2 4.0 4.9 
ISCED 2 44.4 10.9 12.2 
ISCED 3B, C 3.3 17.1 15.4 
ISCED 3A, ISCED 4 20.7 30.8 27.6 
ISCED 5B 10.4 14.6 14.1 
ISCED 5A, 6 14.3 21.4 24.0 

 
Tables 2.5 and 2.6 display higher proportions of Maltese mothers and fathers at 

ISCED level 2 compared to EU and OECD averages. The tables also show a larger proportion 
of Maltese fathers, rather than mothers who are either below or above ISCED level 2.  
Most of these parents, who are presently aged 40 to 50 years left school at the age of 16 
after completing secondary education. 
 
Table 2.7: Highest educational level of parents (ISCED) 
What is your parents’ highest educational level? Malta (%) EU(%) OECD(%) 
None 0.4 0.6 0.9 
ISCED 1 1.5 2.2 3.2 
ISCED 2 39.7 6.6 8.0 
ISCED 3B, C 3.0 12.0 6.8 
ISCED 3A, ISCED 4 23.6 30.1 27.5 
ISCED 5B 14.2 17.8 17.2 
ISCED 5A, 6 17.5 30.7 32.9 

 
Table 2.7 shows the proportions of highest ISCED educational levels of Maltese 

parents compared to EU and OECD averages.  The majority of Maltese parents (around 
40%) have highest educational level at ISCED 2.  The proportion of Maltese parents with 
highest educational level at ISCED 3A or above (55.3%) is significantly lower than both 
the EU average (78.6%) and OECD average (77.6%).  Indeed, this deficit will decrease 
considerably for Malta in the near future as more adults are presently engaging in tertiary 
education and lifelong learning. 
 
Table 2.8: Mother White collar/Blue collar classification 
 Malta (%) EU(%) OECD(%) 
White collar high skilled 38.6 43.5 45.9 
White collar low skilled 38.6 35.2 35.2 
Blue collar high skilled 4.2 7.4 6.0 
Blue collar low skilled 18.6 13.9 12.9 

 
Table 2.9: Father White collar/Blue collar classification 
 Malta (%) EU(%) OECD(%) 
White collar high skilled 42.4 39.2 42.8 
White collar low skilled 16.6 11.8 12.4 
Blue collar high skilled 23.3 30.1 27.3 
Blue collar low skilled 17.7 19.0 17.6 
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Tables 2.8 and 2.9 show the proportions of white collar/blue collar classification 
of Maltese parents compared to EU and OECD averages.  In almost all EU and OECD 
countries, including Malta, there are higher proportions of mothers, rather than fathers, 
doing a white collar low skilled job and higher proportions of fathers, rather than mothers, 
doing a blue collar high skilled job. In Malta, the proportion of mothers doing a white 
collar high skilled job is significantly lower to EU and OECD averages; whereas the 
proportion of mothers doing a blue collar low skilled job is significantly higher. On the 
other hand, the proportion of fathers in Malta doing a white collar job is significantly 
higher than the EU and OECD averages; whereas, the proportion of fathers doing a blue 
collar job is significantly lower. 
 
Table 2.10: Highest parent White collar/Blue collar classification 
 Malta (%) EU(%) OECD(%) 
White collar high skilled 49.0 53.3 56.2 
White collar low skilled 23.2 24.8 23.6 
Blue collar high skilled 16.1 13.9 12.1 
Blue collar low skilled 11.6 8.0 8.1 

 
Tables 2.10 shows the proportion of highest Maltese parent white collar/blue 

collar classification compared to EU and OECD averages.  There is a lower percentage of 
Maltese parents having a white collar high skilled job and a higher proportion having a 
blue collar job compared to EU and OECD averages 
 
Table 2.11: Country of Birth 
Were you born in the same country where you live? Malta (%) EU(%) OECD(%) 
Self 95.7 94.7 93.7 
Mother  91.9 87.1 85.5 
Father 92.4 87.0 85.5 

 
Table 2.12: Immigration status 
In what country were you and your parents born? Malta (%) EU(%) OECD(%) 
Native 97.6 91.3 89.9 
Second-Generation 0.7 5.2 5.8 
First-Generation 1.8 3.5 4.5 

 
Table 2.11 shows that, compared to EU and OECD averages, there are higher 

proportions of Maltese parents and children who live in the same country where they 
were born.  Table 2.12 shows that immigration is less prevalent in Malta compared to 
other countries. 

 
Table 2.13: Language at home 
What language do you frequently speak at home? Malta (%) EU(%) OECD(%) 
Native language 87.9 89.2 90.0 
Another language 12.1 10.8 10.0 

 
Table 2.13 shows that around 88% of Maltese 15-year old students speak their native 
language; whereas, most of the remaining 12% speak English. 
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Table 2.14: Items found at home 
Availability of the following items found at home Malta (%) EU(%) OECD(%) 
A desk to study at  92.7 95.5 93.0 
A room of your own  83.3 86.3 86.0 
A quiet place to study  83.4 91.8 91.1 
A computer you can use for school work 97.4 94.5 91.8 
Educational software  73.8 58.8 56.0 
A link to the internet  98.1 91.0 89.0 
Classic literature  50.2 56.9 53.2 
Books of poetry  62.4 56.2 52.4 
Works of art (e.g. paintings) 65.9 63.7 63.6 
Books to help with your school work 92.6 87.4 86.2 
Technical reference books  64.3 67.7 65.3 
A dictionary 97.5 96.2 97.0 
A dishwasher 35.7 65.0 69.7 
A DVD player 97.1 93.3 93.2 

 
Table 2.14 shows that, compared to other countries, Maltese students are more 

likely to have a computer to use for school work, an internet link, educational software, a 
DVD player, poetry books and books to help with school work but less likely to have a 
room of their own and a quiet place to study, classic literature and technical reference 
books and a dishwasher. 
 
Table 2.15: Commodities found at home 
Possession of at least two commodities at home Malta (%) EU(%) OECD(%) 
Mobile phones 96.7 97.6 96.3 
Televisions  89.7 85.6 84.4 
Computers  67.3 58.4 60.1 
Cars  72.3 51.3 54.5 
Rooms with a bath or shower 71.7 40.1 44.8 

 
The proportions of Maltese students possessing at least two of each commodity 

displayed in table 2.15 exceed by large margins EU and OECD averages, particularly 
cars, computers, televisions and rooms with baths/showers. 

 
Table 2.16: Books at home 
How many books are there in your home? Malta (%) EU(%) OECD(%) 
0-10 books 6.2 11.8 12.2 
11-25 books 10.5 16.0 15.7 
26-100 books 32.6 31.5 31.0 
101-200 books 22.7 18.1 18.3 
201-500 books 17.6 14.1 14.4 
More than 500 books 10.4 8.5 8.4 

 
Table 2.16 shows that, compared to EU and OECD averages, Maltese students 

tend to have more books at home. Over 83% of Maltese students stated that they own 
more than 25 books which is significantly larger to both the OECD average (72.1%) and 
EU average (72.2%). 
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2.3 Reading activities and attitudes to reading 
 

In the student questionnaire, Maltese pupils were asked about the time they spent 
on reading for enjoyment. Table 2.17 shows that reading for pleasure is not a popular 
activity among this age group.  34% of Maltese students stated that they never do so; 
however this is more than 2% lower than the EU and OECD averages Moreover, the 
proportion of Maltese students (17.1%) spending at least one hour daily on reading is 
marginally higher than both the EU average (16.8%) and OECD average (15.2%).   
 
Table 2.17: Time spent reading 
How much time do you spend reading for enjoyment? Malta (%) EU(%) OECD(%) 
I do not read for enjoyment 34.0 36.3 37.3 
30 minutes or less a day 29.4 29.2 30.3 
More than 30 minutes to less than 60 minutes a day 19.5 17.7 17.2 
1 to 2 hours a day 11.2 11.9 10.7 
More than 2 hours a day 5.9 4.9 4.5 

 
Internationally, the time pupils spend on reading was positively related to reading 

attainment, but the largest difference was between those who never read for enjoyment 
and those who read at most for 30 minutes daily. This was also the case in Malta. The 
mean reading score for those who stated that they never read for enjoyment was 401 
while the mean reading score for those who read for 30 minutes or less per day was 443. 
The mean reading score for those who read between 30 and 60 minutes was 481 and the 
mean reading score for those who read more than one hour daily was only 9 points 
higher. The direction of causality is not so obvious – it is possible that poorer readers are 
less likely to enjoy reading or that enjoyment of reading stimulates more reading time.  

 
Table 2.18: Negative attitudes to reading 
How much do you agree with these statements Malta (%) EU(%) OECD(%) 
I read only if I have to. 37.7 41.3 41.2 
I find it hard to finish books. 41.0 32.6 32.4 
For me, reading is a waste of time. 18.6 26.0 24.2 
I read only to get information that I need. 41.0 48.6 45.5 
I cannot sit still and read for more than a few minutes.  34.6 25.7 25.0 

 
Table 2.19: Positive attitudes to reading 
How much do you agree with these statements Malta (%) EU(%) OECD(%) 
Reading is one of my favourite hobbies. 40.9 31.2 32.9 
I like talking about books with other people. 38.8 36.1 37.6 
I feel happy if I receive a book as a present. 41.0 45.0 46.6 
I enjoy going to a bookshop or a library. 47.1 40.0 42.1 
I like to express my opinions about books I have read. 51.7 58.5 56.5 
I like to exchange books with my friends. 41.6 35.5 36.2 

 
Tables 2.18 and 2.19 reports responses to specific questions about pupils’ positive 

and negative attitudes to various aspects of reading and activities connected with books 
and reading. The percentages display the proportion of students who agree or strongly 
agree with the statement. Percentages for Malta are somewhat different to the OECD and 
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EU mean proportions; however, they appear to be slightly more positive overall. Compared 
to EU and OECD averages, there are lower proportions of Maltese students who read 
only if they have to (37.7%), who find reading as a waste of time (18.6%) and who read 
solely to get the information they need (41.0%). Moreover, there are higher proportions 
of students who enjoy going to a bookshop or library (47.1%), who consider reading as 
one of their favourite hobbies (40.9%), who exchange books with their friends (41.6%) 
and who like talking about books with other people (38.8%). However, there are higher 
proportions of Maltese students who find it hard to finish books (41.0%) and who cannot 
sit still and read for an adequate amount of time (34.6%) and lower proportions of pupils 
who feel happy when they receive a book as a present (41.0%) and who express their 
opinion about books they read (51.7%). 

 
Internationally, attitudes to reading have a positive connection with reading scores 

and this was again the case in Malta.  Students who tended to disagree with the positive 
statements and agree with the negative statements scored significantly lower in reading 
than their counterparts displaying contrasting views. However, as with the responses on 
the time spent reading, the direct cause and effect cannot be assumed. The weakest 
readers may have negative attitudes because they struggle with reading. 
 
Table 2.20: Reading of text types 
Reading these materials at least several times a month Malta (%) EU(%) OECD(%) 
Magazines  53.8 64.2 58.5 
Newspapers  45.3 63.2 62.7 
Fiction  39.3 27.9 30.8 
Non-fiction books  24.1 18.9 18.7 
Comic books  17.8 18.7 22.2 

 
Table 2.20 shows the proportion of pupils reading magazines, newspapers and 

books at least several times monthly, ranked in order of popularity. The most common 
reading materials are magazines and newspapers. Students are more likely to read these 
than to read fiction, and even less likely to read non-fiction books. Percentages for Malta 
are again somewhat different to the OECD and EU averages.  Reading of fiction and non-
fiction books is more prevalent in Malta than other countries; however, reading magazines, 
newspapers and comic books appear to be much less common in Malta than other EU and 
OECD countries. 
 
Table 2.21: Online reading in Malta 

 
How often are you involved in the following 

reading activities? 

Several 
times 
daily 

Several 
times 

weekly 

Several 
times 

monthly 

Never or 
almost 
never 

Chatting online 65.1 20.1 7.7 7.1 
Reading emails 40.5 35.1 16.6 7.8 
Searching online information to learn about a topic 20.8 32.9 33.3 13.0 
Reading online news 20.0 25.4 26.1 28.5 
Using an online dictionary or encyclopedia 15.8 29.5 36.8 17.9 
Searching for practical information online  16.8 24.7 37.1 21.4 
Taking part in online group discussions or forums 11.7 13.1 17.5 57.7 
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Table 2.22: Online reading 
Involvement in online reading at least many times weekly Malta (%) EU(%) OECD(%) 
Chatting online 85.2 78.8 73.4 
Reading emails 75.6 65.4 63.7 
Searching online information to learn about a topic 53.7 51.7 51.3 
Reading online news 45.4 48.2 45.6 
Using an online dictionary or encyclopedia 45.3 41.0 38.9 
Searching for practical information online  41.5 37.5 35.4 
Taking part in online group discussions or forums 24.8 24.6 19.5 

 
Table 2.21 displays the proportions of Maltese pupils involved in different reading 

activities and are sorted to show which activities are the most frequent. Undoubtedly, 
reading online is a more frequent activity than print reading for these pupils. Table 2.22 
also shows the percentage of pupils who report doing each activity at least several times 
weekly compared with the OECD and EU averages. Communication through email and 
online chatting are by far the most popular reading activities in most countries. The online 
reading activities do not discriminate between the extent of using text messaging, the 
internet on mobile phones and social networking sites, such as Face book, to 
communicate with other people. With the exception of online reading, Maltese pupils 
take part in all the other activities more than the EU and OECD averages. Proportions of 
Maltese students exceed EU and OECD averages by more than 10% for reading emails 
and by more than 6% for chatting online.  
 
Table 2.23: Ways of studying 
When I study… Malta (%) EU(%) OECD(%) 
I try to memorise everything that is covered in the text. 42.5 55.0 48.6 
I start by working out what exactly I need to learn.   71.4 73.0 70.1 
I try to memorise as many details as possible.   71.1 64.0 61.5 
I try to relate new information to knowledge I have 
from other subjects.   

51.7 51.6 50.5 

I read the text so many times that I learn it by heart.   33.5 29.1 27.4 
I check if I understand what I have read.  74.3 66.3 66.4 
I read the text over and over again.   52.2 52.4 51.7 
I think about how the information might be useful 
outside school. 

31.9 29.6 29.1 

I try to decide which ideas I haven’t really understood. 65.0 57.0 56.9 
I try to understand the material better by relating it to 
my own experiences.  

44.9 42.3 40.7 

I make sure that I remember the most important points 
in the text. 

80.9 75.6 75.0 

I think about how the information fits in with what 
happens in real life.  

42.0 38.4 36.6 

I look for additional information to explain it if I don’t 
understand something. 

49.0 47.5 48.5 

 
Table 2.23 displays the proportion of pupils who use frequently or almost always 

each of the following study methods.  Compared to EU and OECD averages, Maltese 
students are more likely to read the text several times to memorise many details; check 
whether they are understanding what they read and decide which ideas they haven’t 
really understood; try to understand the material better by relating it to their own 
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experiences; make sure that they remember the most important points in the text and 
think about how the information fits in with what happens in real life. Maltese students 
are less likely to memorise everything that is covered in the text. 
 
 

2.4 Learning time 
 

Learning time at school does not vary much between countries.  Most students 
have on average 4 to 5 lessons weekly in mathematics, science and test language and the 
duration of each lesson ranges from 45 to 60 minutes.  Around 22% of Maltese students 
who study more than one science subject stated that they have on average 8 to 12 science 
lessons weekly.  The ranges presented in table 2.24 are the modal number of lessons for 
each subject and their corresponding durations as stipulated by the vast majority of 
students. 
 
Table 2.24: Learning Time 

Number of lessons and durations Malta Other countries 
Duration of lesson (Test language) 40-45 minutes 40-60 minutes 
Duration of Mathematics lesson 40-45 minutes 40-60 minutes 
Duration of Science lesson 40-45 minutes 40-60 minutes 
Number of lessons per week (Test language) 5-6 lessons 3-5 lessons 
Number of Mathematics lessons per week 5 lessons 3-5 lessons 
Number of Science lessons per week 3-6 lessons 2-6 lessons 

 
Table 2.25 displays the proportion of pupils who attend additional lessons outside 

school hours.  Malta has the highest proportion (58.2%) of students in EU and OECD 
countries who take additional lessons in Mathematics, followed by Greece (53.0%), Israel 
(41.1%), Korea (38.7%), Portugal (31.1%) and Japan (29.6%).  Malta also has the highest 
proportion (43.9%) of students who take extra lessons in Science, followed Greece 
(42.9%), Mexico (21.8%), Poland (18.4%) and Korea (17.3%).  Malta has the fourth 
largest proportion (21.2%) of pupils taking additional lessons outside school time in the 
test language (English) following Greece (32.0%), Korea (27.0%) and Mexico (22.4%) 
and the third largest proportion (28.7%) of pupils who take extra lessons in other school 
subjects following Poland (40.3%) and Israel (33.1%). Pupils taking additional lessons 
outside school time in Science and English scored significantly lower in the PISA science 
and reading tests than their counterparts who did not take additional lessons. 
 
Table 2.25: Additional lessons outside school time 

Attend other lessons outside of school time Malta (%) EU(%) OECD(%) 
Additional English lessons which go beyond what you 
have learned in your ‘test language’ class   

21.2 8.9 9.7 

Additional Mathematics lessons which go beyond 
what you have learned in your Mathematics class   

58.2 17.1 17.8 

Additional Science lessons which go beyond what you 
have learned in your Science class 

43.9 8.8 9.3 

Additional lessons in other school subjects which go 
beyond what you have learned in class   

28.7 15.1 15.2 

Lessons to improve your study skill 9.4 10.6 11.3 
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Table 2.26: Duration of additional lessons outside school time 
Attending at least 2 hours weekly outside school time Malta (%) EU(%) OECD(%) 

Test Language 13.4 10.3 11.6 
Mathematics 46.7 16.3 18.3 
Science 37.6 11.6 11.9 
Other subjects 24.3 14.6 14.8 

 
Table 2.26 displays the proportion of pupils who attend additional lessons outside 

school for at least 2 hours weekly. Malta’s proportions exceed EU averages by almost 
30% in Mathematics, 26% in Science, 3% in the test language and 10% in other subjects. 
 
 

2.5 School climate and effectiveness 
 

School effectiveness perceived by Maltese students appears to be more positive 
overall compared to EU and OECD averages. Table 2.27 shows significantly higher 
proportions of Maltese students who agree or strongly agree that the school has helped 
them gain confidence to make decisions and taught them facts that may be useful in future 
jobs.  Moreover, fewer Maltese students think that school is a waste of time.  However, a 
higher proportion of Maltese pupils believe that their school could do much more to 
prepare students for adult life. 

 
Table 2.27: School effectiveness 
To what extent was the school effective in the following? Malta (%) EU(%) OECD(%)
School has done little to prepare me for adult life when I 
leave school  

27.0 23.9 24.2 

School has been a waste of time  7.8 8.54 8.6 
School has helped give me confidence to make decisions  83.3 74.5 73.7 
School has taught me things which could be useful in a job 91.4 89.4 87.7 

 
Table 2.28 also shows that students’ perception of their teachers is more positive 

in all aspects compared to EU and OECD averages.  The proportions of Maltese students 
who agree or strongly agree that most of their teachers are interested in their well-being, 
listen to what they have to say and assist them when they need extra help exceed OECD 
and EU averages by more than 10%.  Higher proportions of Maltese students also agree 
that most of their teachers treat them fairly and they get along well with them. 
 
Table 2.28: Relationship with teachers 
To what extent do you agree with these statements? Malta (%) EU(%) OECD(%)
I get along well with most of my teachers  85.8 84.9 84.6 
Most of my teachers are interested in my well-being  79.3 63.6 66.4 
Most of my teachers really listen to what I have to say   78.1 66.3 67.0 
If I need extra help, I will receive it from my teachers  87.7 77.9 78.8 
Most of my teachers treat me fairly 82.9 78.7 78.7 
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2.6 Classroom climate and teaching strategies 
 

Figure 2.1 shows the distribution of the number of students in a classroom.  Most 
classes in Malta have between 20 to 25 students and all classes have at most 30 students. 
In some EU and OECD countries the number of students per class may exceed 30. 

 

 
        Figure 2.1: Distribution of the number of students in class 
 
About a third of Maltese students stated that disruptions (noise and disorder; 

waiting for students to settle down and students not listening to teacher) occurs in most 
lessons. Around a quarter of the students stated that they start working well after the 
lesson starts and a fifth said that disruptions in class hinder them to work well. However, 
table 2.29 shows that these proportions are comparable to EU and OECD averages but 
significantly higher for waiting students to settle down.  
 
Table 2.29: Disruption during lessons 
How often do the following occur during lessons? Malta (%) EU(%) OECD(%)
Students don’t listen to what the teacher says  30.3 30.2 28.6 
There is noise and disorder  32.2 30.6 31.5 
The teacher has to wait a long time for the students to 
settle down 

34.4 28.2 28.0 

Students cannot work well  18.5 20.2 19.4 
Students don’t start working for a long time after the 
lesson begins 

26.4 25.6 25.5 
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In the student questionnaire, pupils were asked how often teachers do various 
activities during lessons. These results are reported in Table 2.30. The test scripts also 
included some questions on the types of text read at school and the frequency of various 
reading activities in school. These are reported in Tables 2.31 and 2.32. 
 

Table 2.30: Stimulating reading 
The following occur frequently during your lessons Malta (%) EU(%) OECD(%) 
The teacher asks students to explain the meaning of a 
text. 

48.5 52.3 51.7 

The teacher gives students enough time to think about 
their answers. 

65.0 60.7 59.9 

The teacher encourages students to express their 
opinion about a text. 

57.7 58.0 54.9 

The teacher asks difficult questions that challenge 
students to get a better understanding of a text. 

59.1 59.3 58.2 

The teacher shows students how the information in 
texts builds on what they already know. 

48.0 43.3 42.4 

The teacher helps students relate the stories they 
read to their lives. 

27.8 32.7 32.9 

The teacher recommends a book or author to read. 38.5 39.2 35.9 
 
 

Table 2.30 describes several methods teachers use to stimulate reading and also 
show the prevalence of each method compared to EU and OECD averages. Some methods 
are more prevalent in Malta than other countries, particularly the time teachers allow 
students to think about their answers and the instruction provided by teachers to show to 
students how the information in texts builds on what they already know. However, 
Maltese teachers are less likely to ask students to explain the meaning of a text and 
encourage pupils to relate stories to their own lives. Students’ responses for other methods 
to stimulate reading are quite comparable to EU and OECD averages. 

 
Table 2.31: Teaching strategies 
The teacher… Malta (%) EU(%) OECD(%) 
Explains what the students are expected to do 54.1 47.3 47.8 
Checks that students are concentrating while 
working on a reading task 

61.5 59.4 59.3 

Discusses students’ work, after they have finished 
the reading task   

60.3 59.2 56.4 

Tells students in advance how their work is going to 
be judged   

58.2 56.0 58.1 

Asks whether every student has understood how to 
complete the reading task   

69.1 66.7 63.5 

Marks students’ work (either during or after the 
lesson)   

74.9 61.8 63.0 

Gives students the chance to ask questions about 
the reading task   

73.8 69.5 69.2 

Asks questions that motivate students to participate 
actively   

62.7 56.7 55.7 

Tells students how well they did on the reading task 
as soon as they have finished it 

49.5 40.7 40.1 
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In all the nine teaching strategies, described in table 2.31, Malta scored better than 
the EU and OECD averages, particularly in marking students’ work, allowing students to 
ask questions, provide feedback to students on their reading task, motivating students’ 
participation by asking questions, provide details of what the students are expected to do 
and check that the students have understood how to complete the reading task. 

 
 

2.7 Use of libraries 
 

On average, Maltese pupils make more use of libraries than students from other 
countries. For most reading activities, the proportion of Maltese students who never visit 
the library are significantly lower than both the EU and OECD averages. This is particularly 
the case for using the internet, learn things, read magazines, work on homework and 
borrow books to read for pleasure.  Visiting libraries to borrow books for school work is 
less common in Malta. Moreover, Maltese students acknowledge that libraries are 
available in almost all the schools. This might explain why a higher proportion (47.1%) 
of Maltese students enjoys visiting a bookshop or library as displayed in table 2.19. 
 
6 Table 2.32: Library use for reading activities 
Never visited a library for these activities Malta (%) EU(%) OECD(%) 
To borrow books to read for pleasure 40.3 47.9 47.5 
To borrow books for school work 41.2 35.8 36.2 
To work on homework 38.1 49.6 47.4 
To read magazines 44.1 59.7 58.0 
To read for fun 38.5 57.2 55.4 
To learn things 37.5 51.2 50.5 
To use the internet 37.2 51.5 48.5 
No library is available at school 2.8 11.1 9.8 

 
 

2.8 Reading strategies and understanding text 
 

Strategies used by students for understanding and remembering the text and for 
writing a summary of the text were measured on 6-point Likert scale where 1 corresponds 
to ‘Not useful’ and 6 corresponds to ‘Very useful’. Tables 2.33 and 2.34 show the 
proportion of students who found these strategies at least ‘Slightly useful’ by providing a 
rating score from 4 to 6. 

 
Table 2.33: Strategies for understanding and remembering the text 
How do you rate the usefulness of the following strategies 
for understanding and remembering the text 

 
Malta (%)

 
EU(%) 

 
OECD(%)

I concentrate on parts of the text that are easy to understand. 49.7 49.9 50.8 
I quickly read through the text twice.  53.4 33.4 32.9 
After reading the text, I discuss its content with other people. 51.5 54.9 56.3 
I underline important parts of the text.  69.4 72.7 73.7 
I summarise the text in my own words.  67.3 74.0 73.5 
I read the text aloud to another person 43.1 39.0 40.8 
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Table 2.33 shows that some strategies for understanding and remembering the text 
are more used by students than others, particularly underlining important parts of the text 
and summarising the text in own words. Maltese pupils are less likely to use these two 
strategies or discuss the content with other people after reading the text; however, they 
are more likely to read through the text twice and read the text aloud to another person.   
 
Table 2.34: Strategies for writing a summary of the text 
How do you rate the usefulness of the following strategies 
for writing a summary of this text? 

 
Malta (%)

 
EU(%) 

 
OECD(%)

I write a summary, check that each paragraph is covered in 
the summary, because the content should be included.  

57.0 54.2 54.8 

I try to copy out accurately as many sentences as possible. 29.9 27.5 27.3 
Before writing the summary, I read the text as many times 
as possible.  

64.0 61.4 61.4 

I carefully check whether the most important facts in the 
text are represented in the summary.  

78.2 80.0 80.2 

I read through the text, underline the most important 
sentences and write them in my own words as a summary.

76.9 76.4 76.7 

 
Table 2.34 shows that copying out accurately as many sentences as possible is the 

least frequently used strategy by students for summarising the text. Copying directly from 
text and reading the text several times before writing the summary are more frequently 
used by Maltese students, compared to other countries, to write a summary of the text.   
 
Table 2.35: Reading different types texts at school 
During the last month, how often did you have to read the 
following types of texts in the classroom or for homework? 

 
Malta (%)

 
EU(%) 

 
OECD(%)

Poetry 72.7 45.7 42.8 
Information texts about writers or books 72.7 53.7 52.9 
Texts that include tables or graphs 62.1 57.8 58.4 
Fiction (for example, novels and short stories) 58.5 60.1 60.3 
Texts that include diagrams or maps 51.7 51.9 52.8 
Newspaper reports and magazine articles 43.9 46.6 46.5 
Advertising material 40.6 40.3 39.5 
Instructions or manuals specifying how to make something 30.9 30.3 30.4 

 
Table 2.35 shows the types of text which pupils reported reading at school at least 

twice in the previous month. The type of text most frequent read in Malta was poetry, 
reading information about writers or books and reading texts that include tables and 
graphs. The proportions of Maltese students reading poetry at school, reading information 
about writers/books and reading texts from tables/graphs exceed the OECD averages by 
almost 30%, 20% and 4% respectively. These three types of text are more frequently read 
at school than reading novels, short stories, newspaper reports and magazine articles.  In 
fact, the proportion of Maltese students reading fiction and newspaper/magazine articles 
are lower than the EU and OECD averages.  The proportion of students reporting to read 
newspaper/magazine articles at school (43.9%) is comparable to the proportion of pupils 
stipulating that they read a newspaper (45.3%). This implies that newspaper articles and 
magazine report are more likely to be read at school than at home. 
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Table 2.36: Doing different kinds of tasks at school 
During the last month, how often did you have to do the 
following kinds of tasks in the classroom or for homework?

 
Malta (%)

 
EU(%) 

 
OECD(%)

Find information from a graph, diagram or table 72.7 57.7 58.8 
Explain the way characters behave in a text 67.0 61.5 59.4 
Explain the purpose of a text 65.3 63.3 61.0 
Explain the cause of events in a text 65.1 62.8 61.4 
Describe how information in a table or graph is organised 48.6 33.8 35.8 
Explain the connection between different parts of a text 40.9 37.7 39.1 
Memorize a text by heart  40.3 26.0 24.8 
Learn about the place of a text in the history of literature 35.2 32.8 32.9 
Learn about the life of the writer 32.9 42.4 37.4 

 
Table 2.36 shows pupils’ reports of the number of times they had done various 

activities for school. Maltese students reported doing most tasks substantially more often 
than the OECD and EU averages, with the exception of the last task (Learning about the 
life of the writer). 
 
 

2.8 Summary 
 

In Malta there is a higher proportion of intact families and higher proportions of 
mothers and fathers living with their children than EU and OECD averages. The proportion 
of Maltese mothers doing home duties is more than double; whereas the proportion of 
mothers doing a full time job is approximately half EU and OECD averages. Compared to 
other countries, Maltese fathers are more likely to be breadwinners and the proportion of 
fathers doing a full time job exceeds EU and OECD averages by more than 7%. The vast 
majority of Maltese parents have highest educational level at ISCED 2. In Malta, there 
are lower proportions of mothers doing white collar high skilled jobs and higher proportions 
of mothers doing blue collar low skilled jobs compared to EU and OECD averages. On the 
other hand, there are higher proportion of fathers in Malta doing a white collar job and lower 
proportions doing a blue collar job. Higher proportions of Maltese make use of facilities 
that enhance learning. Compared to EU and OECD averages, Maltese students are more 
likely to have a computer to use for school work, an internet link, educational software, a 
DVD player, poetry books and books to help with school work. Moreover, Maltese 
families tend to own more cars, computers, televisions and rooms with baths/showers than 
EU and OECD averages. 

 
More than 65% of pupils in Malta spend some time reading for enjoyment. Both 

internationally and in Malta, there was a large difference in scores between those who 
never read for enjoyment and those who do, even if they read for at most half an hour 
daily. Similar to other countries, the most popular and frequent reading materials in Malta 
were magazines and newspapers. Pupils read fiction more often than non-fiction books. 
Very few ever read comic books. Compared to EU and OECD countries, Maltese pupils 
read more fiction and non-fiction books and less magazines and newspapers. They also 
reported using libraries to borrow books, read magazines and use internet more often than 
the EU and OECD averages.  
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Pupils’ reports of their reading at school show that they spent more time on 
reading non-continuous texts (e.g. finding and describing information from a graph, table 
or diagram) than the EU and OECD averages. They also reported reading more poetry in 
class. Pupils reported a high level of activity in online communication and less activity in 
other types of online reading. They spent more time chatting online and reading emails 
than the EU and OECD averages but were similar to their counterparts in the frequency 
of other online activities. This picture of 15-year-olds students spending less time reading 
books and articles for pleasure and more time browsing the internet or chatting online put 
a lot of concern whether it will help them develop the full range of reading skills they 
may need in the future. 
 
 
 
 
 
51 
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3.1 Introduction 
 

This chapter examines the mathematical literacy of 15-year-olds in the PISA 2009 
and 2009+ countries and economies. It begins by describing the task characteristics of the 
mathematical literacy proficiency levels and then explores attainment of Maltese students 
in mathematics compared with 73 other countries, describing the distribution of students’ 
scores across the proficiency levels. Moreover, this chapter includes a comparison in mean 
performance in mathematical literacy between male and female students and between 
pupils attending different school types. 
 

Mathematics was a minor domain in the PISA 2009 and 2009+ surveys. This 
means that only around 70% of the pupils who took part were assessed in this subject, 
and that the mathematics questions did not cover the subject fully as in reading, which 
was the major domain. Although the results reported for mathematics are based on the 
performance of pupils presented with the mathematics test tasks, the sample data still 
provide strong inferential statistics in which reliable predictions and other generalizations 
can be made for the whole population of 15-year-olds in Malta.  
 
 

3.2 The PISA Mathematics framework 
 

The PISA mathematics framework describes and provides the rationale for an 
assessment that examines how 15-year-old students handle mathematics in a well-
founded manner when confronted with real-world problems, or an assessment of how 
mathematically literate 15-year-old students are. To describe the domain more clearly, three 
components must be distinguished: 
 
 The situations or contexts in which the problems are located; 
 The mathematical content used to solve the problems, organised by certain overarching 

ideas; 
 The mathematical competencies that must be activated to connect the real world, in 

which the problems are generated, with mathematics, and thus to solve the problems. 
 

3 
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Engagement with mathematics is an important aspect of mathematical literacy. In 
fact mathematical literacy is a measure of one’s mathematical knowledge and skills to 
solve problems. Problems (and their solutions) may occur in a variety of situations or 
contexts within the experience of an individual. The situation is the part of the student’s 
world in which the tasks are placed. For PISA, the closest situation is the student’s 
personal life, followed by school life, work life and leisure, local community and society 
as encountered in daily life. Scientific situations are furthest away. The four situation 
types defined and used for problems to be solved are: personal, educational/occupational, 
public and scientific. The context of an item is its specific setting within a situation. It 
includes all the detailed elements used to formulate the problem. To solve real world 
problems a person must apply his knowledge of specific technical mathematical content. 
Typically the knowledge required to solve real-world problems are somewhat different to 
the classroom problems, where the mathematical content under study is usually evident.  
 

Mathematical concepts, structures and ideas are tools to understand, organize, and 
analyse the phenomena of the natural, social and mental world. In most schools, the 
mathematics curriculum has been organised around content strands, particularly algebra, 
arithmetic, trigonometry and geometry. Historically these topics reflect well established 
branches of mathematical thinking that assist the development of a structured teaching 
syllabus. However, in the real world the phenomena that lend themselves to mathematical 
treatment do not come so logically organised. Most real-world problems usually require 
an expanded range of thought processes and it is rather unlikely that understanding and 
solution can be achieved through the application of knowledge from a single content 
strand. PISA identifies mathematical content by listing a small set of overarching ideas 
that represent broad categories of real-world phenomena through which opportunities to 
explore and use mathematics arise in our interactions with the world. These four broad 
categories (shape and space; change and relationships, quantity and uncertainty) include 
the full range of mathematical topics that students are expected to learn during their 
mathematics studies and simultaneously meet the requirements of historical development, 
coverage of the domain and reflection of the major threads of school curriculum. 

 
Cognitive mathematical competencies are the mathematical processes that pupils 

apply as they attempt to solve problems. These are the mathematical processes that are 
typically employed when solving problems. Thinking and reasoning involves posing 
questions characteristic of mathematics and knowing the kinds of answers mathematics 
can offer to such questions. Argumentation involves knowing what mathematical proofs 
are and how they differ from other kinds of mathematical reasoning. Communication 
involves expressing oneself and understanding others’ written and oral statements with a 
mathematical content. Modelling involves translating reality into mathematical structures 
in which students are expected to gain experience in problem solving by gathering data, 
analyzing and interpreting information and simultaneously apply mathematics to model 
situations. Gain knowledge of how to check model assumptions, validate the model and 
offer a critique of a model and its results. Moreover, students are expected to learn how to 
use modeling techniques that are used to analyze and assess these relationships and make 
generalizations from these relationships. 
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3.3 Proficiency levels in mathematical literacy 
  

The PISA mathematical literacy scale, which measures pupils’ ability to put their 
mathematical knowledge to functional use in different situations in life, is divided into six 
bands or proficiency levels.  

 
Table 3.1: Task characteristics of the mathematical literacy proficiency levels 
Mathematical literacy proficiency levels 
Level 6 Students can conceptualise, generalise and utilise information based on their 

investigations and modelling of complex problem situations. They can link 
different information sources and representations and flexibly translate between 
them. Students at this level are capable of advanced mathematical thinking and 
reasoning. These students can apply this insight and understanding along with a 
mastery of symbolic and formal mathematical operations and relationships to 
develop new approaches and strategies for attacking novel situations. Students at 
this level can formulate and precisely communicate their actions and reflections 
regarding their findings, interpretations, arguments, and the appropriateness of 
these to the original situations. 

Level 5 Students can develop and work with models for complex situations, identifying 
constraints and specifying assumptions. They can select, compare, and evaluate 
appropriate problem-solving strategies for dealing with complex problems related 
to these models. Students at this level can work strategically using broad, well-
developed thinking and reasoning skills, appropriately linked representations, 
symbolic and formal characterisations, and insight pertaining to these situations. 
They can reflect on their actions and formulate and communicate their 
interpretations and reasoning.  

Level 4 Students can work effectively with explicit models for complex concrete situations 
that may involve constraints or call for making assumptions. They can select and 
integrate different representations, including symbolic representations, linking 
them directly to aspects of real-world situations. Students at this level can utilise 
well-developed skills and reason flexibly, with some insight, in these contexts. 
They can construct and communicate explanations and arguments based on their 
interpretations, arguments and actions. 

Level 3 Students can execute clearly described procedures, including those that require 
sequential decisions. They can select and apply simple problem-solving strategies. 
Students at this level can interpret and use representations based on different 
information sources and reason directly from them. They can develop short 
communications reporting their interpretations, results and reasoning. 

Level 2 Students can interpret and recognise situations in contexts that require no more 
than direct inference. They can extract relevant information from a single source 
and make use of a single representational mode. Students at this level can employ 
basic algorithms, formulae, procedures, or conventions. They are capable of direct 
reasoning and literal interpretations of the results. 

Level 1 Students can answer questions involving familiar contexts where all relevant 
information is present and the questions are clearly defined. They are able to 
identify information and to carry out routine procedures according to direct 
instructions in explicit situations. They can perform actions that are obvious and 
follow immediately from the given stimuli.  
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These proficiency levels range from Level 6, involving advanced mathematical 
skills and reasoning; through to level 1 involving routine mathematical tasks and easy 
procedures. The higher pupils are placed on the mathematical literacy scale the increased 
likelihood they have of succeeding in any task. PISA also estimates the proportion of 15-
year-olds students within each country that are performing at each proficiency level. The 
mathematical task characteristics placed within each proficiency level are described in 
table 3.1. The distribution of attainment scores in mathematical literacy is fairly Normal 
and one would expect higher proportions of students falling in levels 2, 3 and 4.  
Countries attaining higher proportions in levels 5 and 6 and lower proportions in level 1 
and below tend to perform above the OECD and EU averages. On the contrary, countries 
attaining lower proportions in levels 5 and 6 and higher proportions in level 1 and below 
tend to perform below the OECD and EU averages.    

 
  

3.4 Mathematics attainment in Malta 
 

Table 3.2 displays the mean scores on mathematical literacy of the 74 countries 
participating in PISA 2009 and 2009+.  Non-italicized countries are members of the 
Organisation for Economic Cooperation and Development (OECD) and countries marked 
with an asterisk are members of the European Union (EU).  Malta, with 9 other countries, 
(shaded in grey) participated in PISA 2009+ for the first time. Maltese pupils achieved a 
mean score of 463 for mathematics, which was statistically lower than both the EU 
average (490) and OECD average (496). 

 
Thirty seven countries performed at a level significantly higher than Malta, while thirty 
three countries performed significantly lower. Mathematics attainment in Russia, Greece 
and Croatia was not significantly different from that of Malta.  Figures 3.1 and 3.2 show, 
respectively, OECD and EU countries ranked by attainment in mathematical literacy. 
Most of the countries scoring significantly above Malta are either OECD or/and EU 
countries. Shanghai-China, Singapore, Hong Kong-China, Liechtenstein, Chinese Taipei 
and Macao-China are non-OECD and non-EU countries that scored significantly higher 
than Malta. The Maltese students’ estimated mathematical literacy average was the same 
as that estimated for students from Greece and significantly higher than those of Israel, 
Turkey, Chile and Mexico (OECD countries) and Bulgaria and Romania (EU countries).  
Malta performed significantly better than all the countries participating in PISA 2009+. 
 

Across the OECD countries between 12.7% of 15-year-old students are estimated 
to perform at or above proficiency level 5 on the mathematical literacy scale. A third of 
OECD countries have fewer than 10% of students estimated to be performing at these 
levels. Malta has 7% of students estimated to be performing at these levels and all other 
PISA 2009+ countries have fewer than 4%. Two OECD countries, Chile and Mexico also 
have fewer than 4% of students performing at these levels. PISA estimates that almost 
two-thirds of students in the OECD are performing at levels 2, 3 or 4 on the mathematical 
literacy scale. This ranges from 47.7% in Chile to 75.3% in Estonia. Among PISA 2009+ 
countries the proportions of students estimated to be in these middle proficiency levels 
ranged from 11.4% in Himachal Pradesh–India through to 58.6% in Malta.  
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Table 3.2: Mathematics mean scores for countries participating in PISA 2009 and 2009+ 
Country Mean Country Mean 

Shanghai–China 600 Russian Federation 468 
Singapore 562 Greece * 466 
Hong Kong–China 555 Malta * 463 
Korea 546 Croatia 460 
Chinese Taipei 543 Israel 447 
Finland * 541 Turkey 445 
Liechtenstein 536 Serbia 442 
Switzerland 534 Azerbaijan 431 
Japan 529 Bulgaria * 428 
Canada 527 Romania * 427 
Netherlands * 526 Uruguay 427 
Macao–China 525 United Arab Emirates 421 
New Zealand 519 Chile 421 
Belgium * 515 Mauritius 420 
Australia 514 Thailand 419 
Germany * 513 Mexico 419 
Estonia * 512 Trinidad and Tobago 414 
Iceland 507 Costa Rica 409 
Denmark * 503 Kazakhstan 405 
Slovenia * 501 Malaysia 404 
Norway  498 Montenegro 403 
France * 497 Republic of Moldova 397 
Slovak Republic * 497 Miranda–Venezuela 397 
Austria * 496 Argentina 388 
Poland * 495 Jordan 387 
Sweden * 494 Brazil 386 
Czech Republic * 493 Colombia 381 
United Kingdom * 492 Georgia 379 
Hungary * 490 Albania 377 
Luxembourg * 489 Tunisia 371 
United States 487 Indonesia 371 
Ireland * 487 Qatar 368 
Portugal * 487 Peru 365 
Spain * 483 Panama 360 
Italy * 483 Tamil Nadu–India 350 
Latvia * 482 Himachal Pradesh–India 338 
Lithuania * 477 Kyrgyzstan 331 

 
Students at proficiency level 1 on the mathematical literacy scale are performing 

below baseline level at which students begin to demonstrate the kind of skills that enable 
them to use mathematics in ways that are considered fundamental for their future 
development. Across the OECD 14% of students are estimated to be performing at this 
basic level of mathematical literacy. Malta has 17.4% of its students estimated to be 
performing at level 1, which is comparable to the estimated proportions of ten OECD 
countries. Mauritius also had fewer students estimated to be at this level (25.0%) than 
Mexico and Chile. The other PISA 2009+ participants had estimated proportions ranging 
from 28.7% in Miranda–Venezuela to 33.1% in Costa Rica. 
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Figure 3.1: OECD countries ranked by attainment in mathematical literacy 
 

 
Figure 3.2: EU countries ranked by attainment in mathematical literacy 



                                                                                                    Attainment in Mathematics 
 

 33

 
Figure 3.3: Proportions of students within proficiency levels for selected countries 
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Approximately 8% of OECD students are unlikely to be able to perform the most 
basic PISA mathematical literacy tasks. Among PISA 2009+ countries or economies, 
Malta has relatively few students estimated to be performing below level 1 (16.3%) 
which is significantly lower than four OECD countries: Turkey, Israel, Chile and Mexico. 
Costa Rica and the United Arab Emirates have estimated proportions of students at this 
level (20.9% and 22.8%, respectively) which are statistically the same as Israel, Chile and 
Mexico. Mauritius had a slightly higher proportion of 25.1% of students performing 
below level 1. Georgia, Tamil Nadu–India and Himachal Pradesh–India have substantial 
numbers of students estimated to be performing below the basic level of mathematical 
literacy – 40.3%, 56.4% and 62.2% respectively. Other countries with similar estimated 
proportions of students performing below level 1 include Argentina, Brazil, Colombia, 
Albania, Tunisia, Indonesia, Peru, Qatar, Panama and Kyrgyzstan. 

Figure 3.3 shows the proportions of students within each proficiency level for 
thirty-four selected countries. Although countries with low scores are not so relevant for 
comparison purposes, the selected countries (Shanghai-China at one end of the scale and 
Kyrgyzstan at the other end) have a wide range of mean attainment scores in mathematics 
in order to display the huge differences in proportions at each proficiency level between 
members and non-members of EU and OECD countries.  
 
 

3.5 Gender differences in Mathematics attainment 
 

Of the seventy-four countries participating in PISA 2009 and 2009+, forty-five 
countries had a statistically significant difference in gender performance.  In thirty-seven 
countries the difference was in favour of boys and in eight countries (Malta. Tamil Nadu 
– India, United Arab Emirates, Albania, Kyrgyzstan, Lithuania, Qatar and Trinidad and 
Tobago) the difference was in favour of girls. On average across OECD countries, the 
mean mathematical literacy score for boys exceeds that of girls by 15 scale points.  This 
difference was found to be significant at the 0.05 level of significance. Among the PISA 
2009+ countries, boys also performed significantly better than girls in mathematics in 
Miranda–Venezuela (by 17 points), Costa Rica (25 points) and Himachal Pradesh–India 
(32 points). By contrast, girls performed better than boys in mathematics in the United 
Arab Emirates (by 6 points) and Malta (15 points). 

 
There is no evident relationship between attainment score in Mathematics and 

gender discrepancies.  Mean scores for males were significantly higher in Hong Kong-
China (around 14 scale points) and marginally higher in Shanghai–China (around 1 scale 
point) even though both countries had high overall mean scores.  Similarly, mean scores 
for males were significantly higher in Himachal Pradesh–India (around 32 scale point) 
and marginally lower in Jordan (less than 1 scale point) even though both countries had 
low overall mean scores.  A number of countries that performed significantly better than 
Malta, including England, United States and Germany showed a bigger gender difference 
in the mean mathematics scores, favouring boys. Figure 3.4 shows gender discrepancies 
for the thirty four selected countries, including Malta. 
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                                                                         Scale point difference 
Figure 3.4: Gender differences in Mathematics 
 

It is interesting to compare this pattern of gender difference with that found in 
other assessments in Malta. At the end of their final year in secondary schools most of the 
Maltese students sit for the local MATSEC Mathematics examination.  Throughout the 
years 2005 – 2010 the proportion of females sitting for the MATSEC examination always 
exceeded the proportion of boys by at least 4%.  However, in contrast to the PISA finding, 
boys tend to do marginally better than girls in Mathematics in all the four content areas 
(Numbers, Algebra, Data Handling and Shapes, Space and Measures).  The results from 
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measures that are used regularly in Malta tell a different story about gender differences 
when compared to the PISA survey. Table 3.3 shows the proportions of male and female 
students getting a pass in Mathematics for two grade ranges (1-5 and 1-7), where 1 
corresponds to the highest and 7 corresponds to the lowest pass grades. 
 
Table 3.3: Percentage of passes in the MATSEC Mathematics examination 

Grades 1-5 Grades 1-7  
Year Males Females Males Females 
2005 56% 53% 77% 74% 
2006 55% 52% 74% 73% 
2007 55% 51% 77% 75% 
2008 53% 52% 74% 76% 
2009 55% 50% 77% 74% 
2010 53% 52% 74% 75% 

 
It is important for teaching and learning purposes to know how wide the variation 

in performance was in Malta. Countries with similar mean scores may nevertheless have 
differences in the numbers of high or low attainers. One way of describing the spread of 
performance in a subject is by computing percentiles. The 5th percentile is the score at 
which five per cent of pupils score lower, while the 95th percentile is the score at which 
five per cent score higher.  Table 3.4 shows the 5th, 10th, 25th, 75th, 90th and 95th percentile 
scores on the Mathematics scale categorized by gender and school type.  This table shows 
that 95% of female students attending Junior Lyceums are scoring higher in Mathematics 
than male students attending the same school type in the lower quartile.  The best 25% of 
female students attending Area secondary schools are doing better in Mathematics than 
female students attending Church and Junior Lyceums in the lower quartile. The top 75% 
of male pupils attending Church schools are performing better in Mathematics than their 
counterparts attending Junior Lyceum that are below the upper quartile. The top 5% of 
female students attending Area secondary schools are scoring comparably high in 
Mathematics as their counterparts attending Junior Lyceums in the upper quartile. 

 
Table 3.4: Percentile scores on the Mathematics scale by gender and school type 

Church Junior Lyceum Area Secondary Private  
Percentile Male Female Male Female Male Female Male Female

5th 373 363 279 357 247 252 376 390 
10th 409 386 308 387 277 293 403 409 
25th 469 433 357 432 331 337 462 455 
75th 575 546 450 536 466 436 570 560 
90th 611 597 492 581 529 507 618 604 
95th 634 622 526 613 557 544 637 614 

 
The second approach of measuring dispersion is by computing 95% confidence 

intervals. These provide a range of values for the actual mean score in Mathematics if the 
whole Maltese population of 15-year olds had to be included in the survey. Figure 3.4 
shows the 95% confidence for the actual mean score on the Mathematics scale grouped 
by gender and school type. Boys attending Church schools score, on average, 30 scale 
points more their female counterparts; while girls attending Junior Lyceums score around 
82 points more than males. The 95% confidence intervals of the mean Mathematics 
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scores for male and female students attending these two school types do not overlap 
indicating that differences are significant and not attributed to chance. On average, girls 
attending Area Secondary and Private schools do marginally better than boys. Students 
attending private schools and boys attending church schools are scoring significantly higher 
in mathematics than EU and OECD averages; whereas, mean attainment scores for girls 
attending Church schools and Junior Lyceums are comparable to EU and OECD averages.  By 
stark contrast, students attending Area secondary schools and boys attending Junior Lyceums 
are scoring around 100 points less on the mathematical literacy scale than their counterparts. 
This is striking fact knowing that students attending Junior Lyceums, unlike students 
attending Area secondary schools, has passed the 11+ examinations.  

 

 
    Figure 3.4: Attainment scores in Mathematic categorized by gender and school type 

 
The third way of examining the spread of attainment is by looking at performance 

on each of the six PISA proficiency levels. In all PISA countries there were some pupils 
at or below the lowest level of achievement (level 1), while in most countries (including 
all the comparison countries) at least some pupils achieved the highest level (level 6). 
Table 3.5 displays the proportions of Maltese students, categorized by gender and school 
type, within each proficiency level.  Around 66% male and 65% female pupils attending 
Area Secondary schools are at or below level 1. The proportion of male pupils attending 
Junior Lyceums (56%) attaining this lowest level of achievement is significant higher 
than the corresponding proportion of females (19%) attending the same school type. On 
the other hand, the proportion of male pupils attending Church schools (10.5%) attaining 
this lowest level of achievement is significant lower than the corresponding proportion of 
females (18.5%) attending the same school type.   
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More than 10% of male and female students attending Church and Private schools 
and roughly 6% of female students attending Junior Lyceums are at or above level 5. The 
proportion of male (1.6%) and female (1.8%) students attending Area Secondary schools 
attaining this highest level of achievement exceeds the proportion of male students 
attending Junior Lyceums (0.5%).   

 
Table 3.5: Proportions of students within proficiency levels by gender and school type 

School Type  
Gender    Proficiency Level Church Junior Lyceum Area Secondary Private 

Below Level 1 3.4% 4.6% 32.0% 1.3% 
Level 1 15.1% 14.5% 35.8% 10.5% 
Level 2 24.6% 27.2% 16.5% 21.7% 
Level 3 29.1% 29.2% 9.6% 27.6% 
Level 4 18.1% 18.2% 4.3% 27.6% 
Level 5 8.4% 5.4% 1.8% 9.2% 

Female 

Level 6 1.3% 0.8%                 0.0% 2.0% 
Below Level 1 3.1% 22.8% 32.2% 1.9% 
Level 1 7.4% 33.2% 22.9% 11.5% 
Level 2 16.3% 31.0% 22.7% 16.7% 
Level 3 27.0% 11.4% 14.7% 28.2% 
Level 4 32.0% 1.1% 6.0% 24.4% 
Level 5 12.3% 0.5% 1.4% 16.0% 

Male 

Level 6 1.9%                0.0% 0.2% 1.3% 

 

 

3.6 Socio-economic status and attainment in mathematics 
 

One of the predictors of attainment in Mathematics is undoubtedly the family 
economic, social and cultural status. To investigate this relationship an index was generated 
to measure the social, economic and cultural status (ESCS) for each participant. The data 
used to construct this index came from the responses to a variety of items within the 
student questionnaire. These items included parental levels of education, parental 
occupation, the number of books at home and a variety of items measuring family wealth, 
the presence of cultural possessions in the home, and the presence of educational resources in 
the home. A large positive ESCS score corresponds to a high socio, economic and cultural 
status, while a large negative ESCS score corresponds to a low socio, economic and 
cultural status.  Figure 3.5 displays the distribution of ESCS scores for Maltese students. 
The mean ESCS score is marginally greater than zero and the distribution is right-
skewed. 

 
The first task was to measure the relationship between attainment in Mathematics 

and ESCS using Pearson correlation.  The correlation coefficient (0.348) for the Maltese 
data set indicates that attainment in Mathematics is positively related to ESCS. This implies 
that students with a high socio, economic and cultural status tend to attain better scores in 
Mathematics than students with a low socio, economic and cultural status. Moreover, this 
relationship is significant at the 0.05 level of significance, implying that it is not attributed 
to chance.  Attainment in Mathematics was also positively and significantly related with 
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each item of ESCS - father level of education (0.235), mother level of education (0.178), 
father occupation status (0.284), mother occupation status (0.315), family wealth (0.113), 
educational resources at home (0.363) and cultural possessions at home (0.323). This 
implies that all aspects of social, economic and cultural status enhance better attainment 
in Mathematics at Secondary level of education. 

 

 
  Figure 3.5: Distribution of ESCS scores 
 
The ESCS index was also used as a predictor in a multilevel model to unpack the 

amount of variance in performance that is, firstly, due to social, economic and cultural 
factors; and secondly, due to school level factors. The focus of discussion will be on the 
degree to which the factors explain between-school variance, because this is the portion 
of variance that is most affected by the constructs measured in PISA. 

Multilevel models are hierarchical linear mixed models that facilitate the analysis 
of hierarchical data particularly when observations are nested within higher levels of 
classification. They accommodate well the levels of the PISA clustered data set in which 
students are nested within schools. This two-level random intercept model accommodates 
random effect within each level of nesting and also examines the contribution of ESCS 
score in explaining variations in the Mathematics attainment scores. In this application, 
the Mathematics score is the dependent variable and the ESCS index is the predictor. 

 
The contribution of a predictor in the model fit is assessed by recording the 

change in deviance when comparing the log-likelihoods of the one-predictor model and 
the minimal model that includes no predictors. Predictors that reduce the log-likelihood 
by a large amount contribute significantly in improving the model fit. Since the change in 
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deviance has a chi square distribution, then a p-value can be computed given the degrees 
of freedom.  The contribution of a predictor in explaining variations in the Mathematics 
attainment scores increases with a decrease in the p-value. Table 3.6 shows that ESCS is 
a strong predictor of Mathematics scores since this explanatory variable effected a large 
change in deviance that is significant at the 0.05 level of significance.   

 
Table 3.6: Log-likelihood, change in deviance and p-values 

 
Predictor 

 
Log-likelihood 

Change in 
deviance 

Degrees of 
freedom 

 
P-value 

None (Minimal model) 20015.3 /   
ESCS (1-predictor model) 19377.6 637.1 1 0.000 

 
Moreover, using the variances at each level of nesting, intra-cluster correlations 

between school clusters can be computed for each predictor. In the context of a two-level 
hierarchical model with random intercepts the intraclass correlation coefficient is a 
measure that gauges the similarity of observed responses within a given cluster. The 
school-level intraclass correlation is defined as the proportion of the total random 
variation in the observed responses due to the variance of the random school effect. If the 
Mathematics scores of students in the same school are relatively homogenous, but tend to 
vary considerably across schools, then the school-level intraclass correlation is high. This 
intraclass correlation is low if there is considerable variation in the Mathematics scores of 
students within the same school compared to the variation between schools. 
 
Table 3.7: Variances between students and school clusters 

Predictor Student level-1 variance School level-2 variance 
None (Minimal model) 5979.57 1760.70 
ESCS (1-predictor model) 5677.40 1536.02 

 
Table 3.7 shows that the student level-1 variance is more than three times the 

school level-2 variance in both the minimal and one-predictor models. The inclusion of 
ESCS as a fixed effect in the model fit reduced the estimated residual variance of the 
minimal model by 6.8%. The estimated student-level variance was reduced by 5.1% and 
the estimated school level variance was reduced by 12.8%.  This suggests that ESCS is 
effectively explaining a considerable amount of the random variation in the Mathematics 
scores, particularly at the school level. The magnitude of the variance components at both 
the student and school levels suggests that there is still unexplained random variation in 
the Mathematics scores at both levels.  
 
Table 3.8: Intra cluster correlations at student and school levels 

 
Predictor 

Intra cluster correlation at    
student level 

Intra cluster correlation at    
school level 

None (Minimal model) 77.25% 22.75% 
ESCS (1-predictor model) 78.71% 21.29% 

 
Table 3.8 displays the intra cluster correlations at the student and school levels for 

both the minimal and one-predictor models. The fact that the intra cluster correlations are 
sizeable at the school levels justifies the use of multilevel models and indicates that the 
variation in the Mathematics scores between schools is substantial.  
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The parameter estimate (regression coefficient) for ESCS (18.378) is significant 
and indicates that for every 1-unit increase in the ESCS score the Mathematics score is 
expected to increase by approximately 18 scale points. The 95% confidence interval for 
this regression coefficient ranges from 15.47 to 21.28.   

 
 

3.7 Summary 
 

In Malta, 66% of students are proficient in mathematics at least to the baseline 
level; however this is significantly lower to both the EU and OECD averages (around 
75%). The Maltese students’ estimated mathematical literacy average was the same as 
that estimated for students from Greece, and higher than those from the OECD countries 
Israel, Turkey, Chile and Mexico. Malta had a relatively large difference between the 
score points of the lowest-scoring pupils and the highest-scoring pupils compared with 
other countries. The proportion of pupils at each level of achievement tended to be 
considerably higher than the OECD and EU averages for low-level results and marginally 
lower than the EU and OECD averages for high level results.  

 
In contrast to most PISA participating countries, in Malta females performed 

significantly better in Mathematics than their male counterparts and the difference was 
one of the largest amongst participating countries. This gender difference does not appear 
in the local MATSEC mathematics examinations. Moreover, there is no clear relationship 
between a country’s mean score and whether it had a low or a high gender difference.  

 
Attainment in mathematics was also found to be positively and significantly 

related to the social, economic and cultural status of the child’s family. Parents with a 
high socio economic status are more likely to pay for their children’s education; whereas, 
parents with a low socio economic status are more likely to send their children to state 
schools which do not charge fees. In general students attending Church and Private 
schools tend to perform better than student attending state schools. 

 
The multilevel model relating attainment in mathematical literacy to socio-economic 

and cultural status of the child’s family identifies substantial school-level variance in the 
Mathematics attainment scores. This indicates that attainment scores in Mathematics tend 
to vary considerably between schools. This is partly explained by the fact that most of the 
boys and girls who pass the 11+ examinations go to Church schools and Junior Lyceums 
respectively; whereas, parents with high socio-economic status are more likely to send 
their children to Private schools.  This will all change in the future due to the introduction 
of the College system which enhances a more comprehensive and less-streamed education 
system. 
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4.1 Introduction 
 
This section examines the scientific literacy of 15-year-olds in the PISA 2009 and 

2009+ countries and economies. It begins by describing the task characteristics of the 
scientific literacy proficiency levels and then it explores attainment in Science in Malta 
compared with 73 other countries. This chapter also provides the relative proportions of 
students estimated to be at each of the proficiency levels for each country. Moreover, this 
chapter compares the mean performance in scientific literacy between male and female 
Maltese students attending different school types. 

 
 Science was a minor domain in the PISA 2009 and 2009+ surveys. This means 

that only approximately 70% of the pupils who took part were assessed in this subject, 
and that the science questions did not cover the subject as fully as in reading, which was 
the major domain. The results reported for science are estimates for the whole population 
of 15-year-olds in Malta, based on the performance of pupils who were presented with 
science test items. These estimates take into account information about how pupils with 
specific characteristics performed. These characteristics cover a wide range of variables 
from the student questionnaires. Inference about the actual performance in science of 15-
year-olds in Malta is carried out by either providing 95% confidence intervals for the 
mean attainment scores in Science or by conducting appropriate hypothesis tests mainly 
by using the Independent samples t-test or One-Way ANOVA test.  Correlation analysis 
is used to measure the relationship between attainment in Science and social, economic 
and cultural status (ESCS). The ESCS score is also used as a predictor in a multilevel 
model to account for the amount of variance in science attainment scores explained by 
social, economic and cultural factors and by school level factors.  

 
 

4.2 The PISA Science framework 
 

This framework describes and illustrates the definition of scientific literacy as 
used in PISA and sets the context for the items. In this framework, the term science 
literacy denotes an overarching competency comprising a set of three specific scientific 
competencies. It includes the capacity to mobilize cognitive and non-cognitive resources 
in any given context. 

4 
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Rather than assuming scientific literacy as a variable with a nominal scale (literate, 
illiterate) it would be more appropriate to assume a metric scale where a student with less 
developed scientific literacy might be able to recall simple scientific factual knowledge 
and to use common scientific knowledge in drawing or evaluating conclusions, while a 
student with more developed scientific literacy will demonstrate the ability to create and 
use conceptual models to make predictions and give explanations, analyse scientific 
investigations, relate data as evidence, evaluate alternative explanations of the same 
phenomena, and communicate conclusions with precision. For assessment purposes, the 
PISA definition of scientific literacy is characterized by four interrelated aspects: 

 
 Situation and context: recognizing life situations involving science and technology. 
 Competencies: demonstrating scientific competencies in identifying scientific issues, 

explaining phenomena scientifically, and drawing conclusions based on evidence. 
 Knowledge: understanding the natural world on the basis of scientific knowledge that 

includes both knowledge of the natural world, and knowledge about science itself. 
 Attitudes: indicating an interest in science, support for scientific enquiry, motivation 

to act responsibly towards, for example, natural resources and environments. 
 

An important aspect of the PISA science assessment is engagement with science 
in a variety of situations. In dealing with scientific issues, the choice of methods and 
representations is often dependent on the situations in which the issues are presented. The 
situation is the part of the student’s world in which the tasks are placed. In the PISA 
science assessment, the focus of the item is on situations relating to the self, family and 
peer groups (personal), to the community (social) and to life across the world (global). A 
further type of setting is the historical one, in which understanding of the advances in 
scientific knowledge can be assessed. PISA assesses important scientific knowledge 
relevant to the science education curricula of participating countries without being 
constrained to the common aspects of participants’ national curricula. The assessment 
does this by requiring evidence of the successful use of science knowledge and skills in 
important situations reflecting the world and in accordance with PISA’s focus. This, in 
turn, involves the application of selected knowledge about the natural world, and about 
science itself, and evaluation of students’ attitudes towards scientific matter. 
 

The PISA science assessment gives priority to the following three competencies: 
the ability to identify scientifically-oriented issues (Recognize the issues that are possible 
to investigate scientifically; identify keywords to search for scientific information and 
recognize the key features of a scientific investigation); describe, explain or predict 
phenomena based on scientific knowledge (Apply knowledge of science in a given 
situation; describe or interpret phenomena scientifically, predict changes and identify 
appropriate descriptions, explanations and prediction); interpret evidence and conclusions 
and use scientific evidence to make and communicate decisions (Interpret scientific 
evidence and make and communicating conclusions; identify the assumptions, evidence 
and reasoning behind conclusions and reflect on the societal implications of science and 
technological development). These competencies require students to demonstrate, on one hand, 
knowledge and cognitive abilities, and on the other, attitudes, values and motivations, as 
they meet and respond to science-related issues 



                                                                                                            Attainment in Science 
 

 45

Demonstrating these competencies in the PISA assessment involves applying 
scientific knowledge – both knowledge of science and knowledge about science itself as 
a form of knowledge and an approach to enquiry. The assessed knowledge is selected 
from the major fields of Physics (Structure of matter, properties of matter, motions and 
forces, energy and its transformation, interactions of energy and matter); Chemistry 
(Chemical changes of matter); Biology (Living cells, humans, populations, ecosystems 
and biosphere); Earth and space science (Structures of Earth systems, Earth’s history, 
energy in Earth systems, change in Earth systems, Earth in space) and technology (Role 
of science-based technology, relationships between science and technology, concepts and 
important principles). The knowledge selected has relevance to real-life situations, 
represents important scientific concepts and thus has enduring utility and is appropriate to 
the developmental level of 15-year-old students 
 

 Undoubtedly, individuals’ attitudes play a significant role in their interest and 
response to science and technology in general and to issues that affect them in particular. 
One goal of science education is for students to develop attitudes that make them likely to 
attend to scientific issues and subsequently to acquire and apply scientific and technological 
knowledge for personal, social, and global benefit. PISA’s attention to attitudes towards 
science is based on the belief that a person’s scientific literacy includes certain attitudes, 
beliefs, motivational orientations, sense of self-efficacy, values, and ultimate actions. The 
PISA 2009 student questionnaire excluded items about students’ general attitudes 
towards science or attitudes alongside the testing of cognitive abilities and knowledge, as 
was the case in PISA 2006 when Science was a major domain. 

 
 

4.3 Proficiency levels in scientific literacy 
  

The PISA scientific literacy scale provides a snapshot of the population ability in 
scientific literacy by examining mean performance of 15-year-old students alongside that 
of other countries or economies participating in PISA 2009 and 2009+. Like the PISA 
mathematics literacy scale, the scientific literacy scale is divided into six proficiency 
levels. Students with high scale scores are more likely to succeed in the provided tasks. 
PISA also estimates the proportion of 15-year-olds students within each country that are 
performing at each proficiency level.  

 
Proficiency levels are described by examining the characteristics of tasks placed 

within each level. The proficiency levels in scientific literacy range from Level 6, 
involving the application of scientific knowledge and knowledge about science to 
complex life situations to Level 1 involving applications that require only limited 
scientific knowledge to be applied to familiar situation. The characteristics of tasks at 
each level are described in Table 4.1. The distribution of attainment scores in scientific 
literacy is fairly Normal and one would expect higher proportions of students falling in 
levels 2, 3 and 4.  Countries attaining higher proportions in levels 5 and 6 and lower 
proportions in level 1 and below tend to perform above the OECD and EU averages. On 
the contrary, countries attaining lower proportions in levels 5 and 6 and higher 
proportions in level 1 and below tend to perform below the OECD and EU averages.    
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Table 4.1: Task characteristics of the scientific literacy proficiency levels 
Scientific literacy proficiency levels 
Level 6 Students can consistently identify, explain and apply scientific knowledge and 

knowledge about science in a variety of complex life situations. They can link 
different information sources and explanations and use evidence from those 
sources to justify decisions. They clearly and consistently demonstrate advanced 
scientific thinking and reasoning, and they demonstrate willingness to use their 
scientific understanding in support of solutions to unfamiliar scientific and 
technological situations. Students at this level can use scientific knowledge and 
develop arguments in support of recommendations and decisions that centre on 
personal, social or global situations. 

Level 5 Students can identify the scientific components of many complex life situations, 
apply both scientific concepts and knowledge about science to these situations, and 
can compare, select and evaluate appropriate scientific evidence for responding to 
life situations. Students at this level can use well-developed inquiry abilities, link 
knowledge appropriately and bring critical insights to situations. They can 
construct explanations based on evidence and arguments based on their critical 
analysis. 

Level 4 Students can work effectively with situations and issues that may involve explicit 
phenomena requiring them to make inferences about the role of science or 
technology. They can select and integrate explanations from different disciplines 
of science or technology and link those explanations directly to aspects of life 
situations. Students at this level can reflect on their actions and they can 
communicate decisions using scientific knowledge and evidence. 

Level 3 Students can identify clearly described scientific issues in a range of contexts. 
They can select facts and knowledge to explain phenomena and apply simple 
models or inquiry strategies. Students at this level can interpret and use scientific 
concepts from different disciplines and can apply them directly. They can develop 
short statements using facts and make decisions based on scientific knowledge. 

Level 2 Students have adequate scientific knowledge to provide possible explanations in 
familiar contexts or draw conclusions based on simple investigations. They are 
capable of direct reasoning and making literal interpretations of the results of 
scientific inquiry or technological problem solving. 

Level 1 Students have such a limited scientific knowledge that it can only be applied to a 
few, familiar situations. They can present scientific explanations that are obvious 
and follow explicitly from given evidence. 

 
 

4.4 Science attainment in Malta 
 

Table 4.2 displays the mean scores on scientific literacy of the 74 countries 
participating in PISA 2009 and 2009+.  Non-italicized countries are OECD members and 
countries marked with an asterisk are EU members. Shaded Countries participated in 
PISA 2009+, while the remaining countries participated in PISA 2009. Maltese pupils 
achieved a mean score of 461 in Science, which is significantly lower than both the EU 
average (497) and OECD average (501). Thirty nine countries performed at a level 
significantly higher than Malta, while thirty one countries performed significantly lower. 
Science attainment in Israel and Turkey was comparable to Malta’s.   
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Figures 4.1 and 4.2 show, respectively, OECD and EU countries ranked by 
attainment in scientific literacy. Most of the countries scoring significantly above Malta 
are either OECD or/and EU countries. Shanghai-China, Hong Kong-China, Singapore, 
Chinese Taipei Liechtenstein, Macao-China, Croatia and Russian Federation are non-
OECD and non-EU countries that scored significantly higher than Malta. The countries 
that scored significantly lower than Malta include Israel, Turkey, Chile and Mexico 
(OECD countries) and Bulgaria and Romania (EU countries). The seventy-four participating 
PISA countries present similar scenarios in Mathematics and Science when ranked by 
attainment. 
 
Table 4.2: Science mean scores for countries participating in PISA 2009 and 2009+ 

Country Mean Country Mean 
Shanghai–China 575 Luxembourg * 484 
Finland* 554 Russian Federation 478 
Hong Kong–China 549 Greece * 470 
Singapore 542 Malta * 461 
Japan 539 Israel 455 
Korea 538 Turkey 454 
New Zealand 532 Chile 447 
Canada 529 Serbia 443 
Estonia * 528 Bulgaria * 439 
Australia 527 United Arab Emirates 438 
Netherlands * 522 Costa Rica 430 
Chinese Taipei 520 Romania * 428 
Germany * 520 Uruguay 427 
Liechtenstein 520 Thailand 425 
Switzerland 517 Malaysia 422 
United Kingdom * 514 Miranda–Venezuela 422 
Slovenia * 512 Mauritius 417 
Macao–China 511 Mexico 416 
Poland * 508 Jordan 415 
Ireland * 508 Republic of Moldova 413 
Belgium * 507 Trinidad and Tobago 410 
Hungary * 503 Brazil 405 
United States 502 Colombia 402 
Czech Republic * 500 Montenegro 401 
Norway 500 Argentina 401 
Denmark * 499 Tunisia 401 
France * 498 Kazakhstan 400 
Iceland 496 Albania 391 
Sweden * 495 Indonesia 383 
Austria * 494 Qatar 379 
Latvia * 494 Panama 376 
Portugal * 493 Azerbaijan 373 
Lithuania * 491 Georgia 373 
Slovak Republic * 490 Peru 369 
Italy * 489 Tamil Nadu–India 347 
Spain * 488 Kyrgyzstan 330 
Croatia 486 Himachal Pradesh–India 326 
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Figure 4.1: OECD countries ranked by attainment in scientific literacy 
 

 
Figure 4.2: EU countries ranked by attainment in scientific literacy 
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Malta performed significantly better than all the countries participating in PISA 
2009+. Students from the United Arab Emirates, Costa Rica and Malaysia had estimated 
scientific literacy means higher than one OECD country, Mexico. While students in 
Miranda–Venezuela, Marius and the Republic of Moldova were estimated to have means 
statistically the same as Mexico’s students. The scientific literacy means of students from 
Georgia, Tamil Nadu–India and Himachal Pradesh–India were all significantly below any 
OECD country. The proportions of students within each country estimated to be 
performing at each of the scientific literacy proficiency levels is presented in Figure 4.3.  
These include the PISA 2009+ participants together with 24 chosen comparison countries 
ordered by their attainment in scientific literacy. Across the OECD, on average 8.5% of 
students are estimated to be proficient at levels 5 or 6 in scientific literacy. There are 14 
OECD countries with 7% or fewer pupils estimated to be performing at these advanced 
levels. In Malta, 6.4% of students are estimated to be performing at levels 5 or 6. All 
other PISA 2009+ countries have fewer than 3% of students proficient at these levels. 
Three OECD countries, Turkey, Chile and Mexico, also have fewer than 3% of students 
estimated to be performing at levels 5 or 6 in scientific literacy. 

 
Almost three-quarters of students in the OECD are estimated to be performing at 

levels 2, 3 or 4 on the scientific literacy scale. These estimates range from 82.0% in the 
Republic of Korea to 52.4% in Mexico. For most PISA 2009+ participating countries the 
proportions of students estimated to be in these middle proficiency levels was above 
50%, from 52.4% in the Republic of Moldova through to 61.5% in Malta. However, in 
Georgia, Tamil Nadu–India and Himachal Pradesh–India the estimated proportions were 
much lower (34.2%, 15% and 10.9% respectively).  

Students performing at level 1 are below the baseline level, at which students 
begin to demonstrate the science competencies that will enable them to participate 
actively in life situations related to science and technology.  It is estimated that 13.0% of 
OECD students are performing at this basic level of scientific literacy. Three OECD 
countries have more than a fifth of students estimated to be performing at level 1.  These 
include Turkey (23.0%), Chile (23.9%) and Mexico (32.8%). Malta has 18.0% of pupils 
estimated to be performing at level 1, a proportion which is statistically the same as those 
estimated in the OECD countries Luxembourg, Greece and Israel. All other PISA 2009+ 
countries also have substantial proportions of students estimated to be performing at level 
1 on the scientific literacy scale – ranging from 24.3% in Miranda–Venezuela through to 
39.6% in Tamil Nadu–India.  
 

On average, 5% of students across the OECD are estimated to be performing 
below level 1 on the scientific literacy scale. Costa Rica has 9.6% of students estimated 
to be performing below level 1, which is statistically similar to the estimates in the OECD 
countries Austria, Turkey, Greece, Chile and Luxembourg. Malaysia (12.7%), United 
Arab Emirates (13.8%) and Malta (14.1%) have similar proportion of students estimated 
to be performing below level 1 as the OECD countries Israel and Mexico. All other PISA 
2009+ countries have more than 15% of students estimated to be performing below level 
1. However, Georgia, Tamil Nadu–India and Himachal Pradesh–India stand out with 
33.5% 45.3% and 57.1% of students, respectively who are unlikely to be able to perform 
the most basic tasks on the PISA scientific literacy assessments. 
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Figure 4.3: Proportions of students within proficiency levels for selected countries 
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4.5 Gender differences in Science attainment 
 

Of the 74 participating countries, there are 41 countries in which gender discrepancies 
in science attainment are significant, 13 favouring boys and 28 favouring girls. Among 
the PISA 2009+ countries, boys performed significantly better than girls in science in 
Himachal Pradesh–India, by 22 points and Costa Rica (15 points). Girls performed 
significantly better than boys in science in Malta (35 points), United Arab Emirates (31 
points), Georgia (19 points), the Republic of Moldova (14 points), Mauritius (12 points), 
Tamil Nadu–India (11 points) and Malaysia (10 points).  
 

 
Figure 4.4: Gender differences in Science 
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On average, there was no statistically significant difference in the performance of 
boys and girls in scientific literacy across OECD countries. Jordan and Malta had the 
largest gender discrepancies in favour of girls (around 35 points) and Himachal Pradesh–
India had the largest gender discrepancies in favour of boys (around 22 points). There is 
no evident relationship between attainment score in Science and gender discrepancies.  
Mean scores for females were significantly higher in Finland (around 15 points) and 
marginally higher in Singapore (around 1 point) even though both countries had high 
overall mean scores.  Similarly, mean scores for females were significantly higher in 
Qatar (around 26 point) and marginally higher in Panama (around 2 points) even though 
both countries had low overall mean scores.  Figure 3.4 shows gender discrepancies for 
the thirty four selected countries, including Malta. 

 
Table 4.3: Percentage of passes in the MATSEC Physics examination 

Grades 1-5 Grades 1-7  
Year Males Females Males Females 
2005 75% 71% 89% 86% 
2006 65% 68% 85% 88% 
2007 77% 79% 92% 92% 
2008 76% 76% 89% 91% 
2009 67% 63% 85% 87% 
2010 64% 63% 83% 83% 

 
Table 4.4: Percentage of passes in the MATSEC Biology examination 

Grades 1-5 Grades 1-7  
Year Males Females Males Females 
2005 79% 69% 86% 77% 
2006 69% 58% 80% 72% 
2007 73% 66% 83% 75% 
2008 77% 67% 84% 77% 
2009 64% 59% 73% 72% 
2010 67% 55% 76% 68% 

 
Table 4.5: Percentage of passes in the MATSEC Chemistry examination 

Grades 1-5 Grades 1-7  
Year Males Females Males Females 
2005 72% 77% 77% 83% 
2006 71% 71% 765 78% 
2007 74% 76% 79% 81% 
2008 76% 72% 81% 78% 
2009 73% 81% 82% 89% 
2010 72% 71% 76% 77% 

 
It is hard to make comparisons with the MATSEC science performance of boys 

and girls because of the range of science subjects on offer in Malta. Pupils can sit for 
separate science subjects including Physics Biology and Chemistry. Throughout the years 
2005 – 2010 the proportion of females sitting for the Biology MATSEC examination 
always exceeded twice the proportion of boys; however the proportions of males and 
females sitting for the Physics and Chemistry MATSEC examination were comparable.  
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The number of students sitting for the Physics examination is about 2 to 3 times larger the 
number of students sitting for Biology and 4 to 5 times larger the number of students 
sitting for Chemistry. Tables 4.3 to 4.5 show the proportion of male and female students 
getting a pass in Physics Biology and Chemistry for two grade ranges (1-5 and 1-7), 
where 1 corresponds to the highest and 7 corresponds to the lowest pass grades. 

 
Throughout 2005 – 2010 boys outperformed girls in Biology and girls performed 

marginally better than boys in Chemistry. On the whole boys and girls perform similarly 
in Physics. These results tell a different story about gender differences when compared to 
the PISA findings.  A possible reason for this disparity is that the items/questions devised 
by MATSEC and PISA vary in format. Local examination questions are often organised 
around content strands; whereas PISA questions seek to assess students’ competences to 
address real-life challenges involving science and measure how well these students have 
mastered this knowledge and skills gained at school and at home to function as successful 
members of society. 
 

It is essential for teaching and learning purposes to assess the spread of attainment 
between the highest- and lowest-scoring pupils. Countries with similar mean scores may 
nevertheless have differences in the numbers of high or low attainers. Table 4.6 shows 
the 5th, 10th, 25th, 75th, 90th and 95th percentile scores on the Science scale categorized by 
gender and school type. This table shows that 95% of female students attending Junior 
Lyceums are scoring higher in Science than male students attending the same school type 
in the lower quartile.  The top 25% of female students attending Area secondary schools 
are doing better in Science than female students attending Church and Junior Lyceums in 
the lower quartile.  The top 25% of male students attending Area secondary schools are 
doing better in Science than male students attending Private schools in the lower quartile.  
75% of male pupils attending Church schools are performing better in Science than their 
counterparts attending Junior Lyceum which are below the upper quartile. The top 10% 
of male students attending Area secondary schools are scoring comparably as high in 
Science as the top 5% of male students attending Junior Lyceums. 
 
Table 4.6: Percentile scores on the Science scale by gender and school type 

Church Junior Lyceum Area Secondary Private  
Percentile Male Female Male Female Male Female Male Female

5th 359 353 251 348 205 225 360 377 
10th 391 383 287 384 245 284 395 405 
25th 463 438 337 434 307 331 447 456 
75th 574 563 436 548 455 438 578 578 
90th 613 612 481 601 522 514 637 629 
95th 639 645 517 631 554 553 660 664 

 
Figure 4.5 shows the 95% confidence for the actual mean score on the Science 

scale grouped by gender and school type. Students attending private schools and boys 
attending church schools are scoring significantly higher in science than EU and OECD 
averages; whereas, mean attainment scores for girls attending Church schools and Junior 
Lyceums are comparable to EU and OECD averages.  Boys attending Church schools score, 
on average, 14 scale points more their female counterparts; while girls attending Junior 
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Lyceums score 107 points more than their male counterparts. The 95% confidence intervals 
of the mean Science scores for male and female students attending these two school types 
do not overlap indicating that differences are significant and not attributed to chance. On 
average, girls attending Area Secondary and Private schools do marginally better than 
boys. The performance of boys and girls attending Area Secondary schools is comparable 
to boys attending Junior Lyceums. This is a striking fact knowing that most of the 
students who pass the 11+ examination go to Junior Lyceums and those who fail go to 
Area Secondary schools. 
 

 
    Figure 4.5: Mean attainment scores in Science categorized by gender and school type 

 

In all PISA countries there were some pupils at or below the lowest level of 
achievement (level 1), while in most countries (including all the comparison countries) at 
least some pupils achieved the highest level (level 6). Looking at performance science 
literacy on each of the six PISA proficiency levels gives some indication of the spread in 
attainment. Figure 4.3 clearly displays that Malta has a wider spread of attainment than 
Russian Federation and Chile even though these countries have similar attainment in 
scientific literacy. Malta has a longer tail of underachievement (below proficiency level 1) 
as well as a longer tail of high achievers (proficiency level 5 or above). Russian 
Federation and Chile have fewer very high achievers and also fewer very low achievers, 
thus having less spread at the tails of the score distribution in science attainment. Malta 
has a larger proportion of underachievers when compared with the highest-scoring 
countries and a larger proportion of high achievers when compared with the lowest-
scoring countries. However, compared to EU and OECD averages, Malta has a greater 
proportion of low achievers and a marginally lower proportion of high achievers. 
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Table 4.7 displays the proportions of Maltese students, categorized by gender and 
school type, within each proficiency level in Science literacy. Around 60% female and 
55% male pupils attending Area Secondary schools are at or below level 1. The 
proportion of male pupils attending Junior Lyceums (56%) attaining this lowest level of 
achievement is significant higher than the corresponding proportion of females (14.6%) 
attending the same school type. On the other hand, the proportions of male pupils 
attending Church schools (12.3%) and Private schools (10.9%) attaining this lowest level 
of achievement are comparable to the corresponding proportions of females (13.3% and 
8.5%) attending the same school types.   

 
More than 11% of male and female students attending Private schools; around 8% 

of male and female students attending Church schools and roughly 7% of female students 
attending Junior Lyceums are at or above level 5. The proportion of male (0.6%) and 
female (1.3%) students attending Area Secondary schools attaining this highest level of 
achievement exceeds the proportion of male students attending Junior Lyceums (0.1%).   

 
Table 4.7: Proportions of students within proficiency levels by gender and school type 

School Type  
Gender    Proficiency Level Church Junior Lyceum Area Secondary Private 

Below Level 1 2.2% 2.9% 23.6% 1.3% 
Level 1 11.1% 11.7% 36.5% 7.2% 
Level 2 26.6% 25.5% 23.4% 20.4% 
Level 3 30.5% 34.6% 10.9% 31.6% 
Level 4 21.7% 18.5% 4.3% 27.0% 
Level 5 7.5% 6.0% 0.8% 10.5% 

Female 

Level 6 0.4% 0.8% 0.5% 2.0% 
Below Level 1 2.3% 22.3% 31.1% 2.6% 
Level 1 10.0% 33.7% 23.8% 8.3% 
Level 2 16.6% 32.6% 25.6% 17.9% 
Level 3 33.1% 8.1% 13.7% 31.4% 
Level 4 29.6% 3.2% 5.0% 28.8% 
Level 5 7.8% 0.1% 0.6% 9.6% 

Male 

Level 6 0.6% 0.0% 0.0% 1.5% 

 

 

4.6 Socio-economic status and attainment in Science 
 

Family economic, social and cultural status is undeniably one of the predictors 
that influence attainment in Science. The relationship between attainment in Science and 
ESCS is again investigated using correlation analysis and multilevel models. The Pearson 
correlation coefficient (0.346) for the Maltese data set indicates that attainment in 
Science is positively and significantly related to ESCS.  This implies that students with a 
high socio, economic and cultural status tend to attain higher scores in Science than 
students with a low socio, economic and cultural status. Attainment in Science was also 
positively and significantly related with each item of ESCS - father level of education 
(0.234), mother level of education (0.186), father occupation status (0.273), mother 
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occupation status (0.302), family wealth (0.097), educational resources at home (0.364) 
and cultural possessions at home (0.324). This implies that all aspects of social, economic 
and cultural status enhance better attainment in Science at Secondary level of education. 

 

 
Figure 4.6: Mean ESCS index categorized by gender and school type 

 
Figure 4.6 shows the mean ESCS index categorized by school type and gender. 

Families of students attending Private schools tend to have significantly higher economic, 
social and cultural status than other students. Families of students attending State schools 
(Area Secondary and Junior Lyceums) tend to score lower than the average ESCS index 
for Malta; whereas, families of students attending Church schools tend to score higher 
than the average ESCS. This scenario matches the positive relationship between attainment 
in Science and ESCS index since pupils attending Private and Church schools tend to 
perform better in Science than students attending state schools, particularly Area 
secondary schools. 

The ESCS index was also used as a predictor in a multilevel model firstly to 
examines the contribution of ESCS score in explaining variations in Science attainment 
scores and secondly to measure the school level variance. Since pupils are nested within 
schools, a two-level random intercept model would be appropriate to accommodate the 
random effect within each level of nesting and also examines the contribution of ESCS 
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score in explaining variations in the Science attainment scores (dependent variable). The 
procedure used is similar to the multilevel model employed in section 3.6 in which a 
minimal model (including no predictors) and a one-predictor model (including ECSC) are 
fitted and their log-likelihoods are recorded. The change in deviance (twice change in the 
log-likelihoods) has a chi square distribution and will be used to determine whether the 
contribution of ECSC in explaining the variance in attainment scores is significant. Table 
4.8 shows that ESCS is a strong predictor of attainment in science literacy since this 
explanatory variable effected a significant change in deviance at the 0.05 level of significance.  

 
Table 4.8: Log-likelihood, change in deviance and p-values 

 
Predictor 

 
Log-likelihood 

Change in 
deviance 

Degrees of 
freedom 

 
P-value 

None (Minimal model) 20364.0 /   
ESCS (1-predictor model) 19717.9 646.1 1 0.000 

 
Table 4.9 shows that the student level-1 variance in the minimal model is 2.65 

times the school level-2 variance; whereas, the student level-1 variance in the 1-predictor 
model is 1.5 times the school level-2 variance. The inclusion of ESCS as a fixed effect in 
the model fit increased the estimated residual variance of the minimal model by 17.3%. 
The estimated student-level variance was decreased by 3.1% and the estimated school 
level variance was increased by 71.2%.  The magnitude of the variance components at both 
the student and school levels suggests that there is still unexplained random variation in the 
Science scores at both levels.  
 
Table 4.9: Variances between students and school clusters 

Predictor Student level-1 variance School level-2 variance 
None (Minimal model) 7344.2 2773.5 
ESCS (1-predictor model) 7119.4 4749.2 

 
Table 4.10 displays the intra cluster correlations at the student and school levels 

for both the minimal and one-predictor models. The fact that the intra cluster correlations 
are sizeable at the school levels justifies the use of multilevel models. The intra cluster 
correlation (0.4002) measuring the degree of dependence among attainment scores within 
schools after controlling for the effect of ESCS is very high indicating that the variation 
in the Science scores between schools is substantial. 
 
Table 4.10: Intra cluster correlations at student and school levels 

 
Predictor 

Intra cluster correlation at    
student level 

Intra cluster correlation at    
school level 

None (Minimal model) 72.59% 27.41% 
ESCS (1-predictor model) 59.98% 40.02% 

 
The parameter estimate (regression coefficient) for ESCS (20.802) is significant 

and indicates that for every 1-unit increase in the ESCS score the Science score is 
expected to increase by approximately 21 scale points. The 95% confidence interval for 
this regression coefficient ranges from 17.64 to 23.96.   
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4.7 Summary 
 

Maltese students were estimated to have an average score on the scientific literacy 
scale that was statistically the same as those observed in the OECD countries Turkey and 
Israel and significantly higher than those estimated for two other OECD countries, Chile 
and Mexico. In Malta, two-thirds of students are proficient in science at least to the 
baseline level at which they begin to demonstrate the science competencies that will 
enable them to participate actively in life situations related to science and technology. 
Malta had a marginally lower proportion of high attainers than OECD and EU averages; 
however it had a significantly larger proportion of low attainers, thus lowering Malta’s 
average performance score in science significantly below the EU and OECD mean threshold 
scores.  

 
In Malta, there was a statistically significant gender difference in scientific 

literacy, favouring girls.  This was the largest gender gap in scientific literacy among all 
PISA 2009 and PISA 2009+ participants, along with those observed in Jordan and the 
United Arab Emirates. Attainment in Science was also found to be positively and 
significantly related to the economic, social and cultural status of the child’s family. In 
general students attending Church and Private schools tend to have a higher socio economic 
status than student attending state schools and on average attain better results in Science. 

 
The multilevel model relating attainment in scientific literacy to social, economic 

and cultural status of the child’s family identifies substantial school-level variance in the 
Science attainment scores. This is partly explained by the continuous sifting of high achievers 
and students with high socio-economic status into Private and Church schools and Junior 
Lyceums, particularly between primary and secondary education. It is expected that this 
substantial school-level variance will decrease considerably in subsequent PISA studies 
due to the suspension of the 11+ examinations and the introduction of colleges that 
enhance inclusive education and reduce streaming. 
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5.1 Introduction 
 

This chapter focuses on pupils’ attainment in reading in Malta comparing how 
well they can read to other PISA 2009+ countries and economies. This will include 
comparing mean performance levels on an overall reading scale and several reading 
subscales with other countries in the PISA 2009 study as well as the OECD and EU 
averages. An examination of the distribution of students across proficiency levels will 
also be provided to assess students’ performance in reading literacy. This chapter is more 
elaborate than preceding chapters since reading was the main focus of PISA 2009. 
 

This chapter will firstly provide a description of the PISA reading framework 
summarising the characteristics of the texts that are used in measuring reading literacy. 
These characteristics are grouped into five categories: text medium, format, aspect, type 
and situation. The subsequent sections provide descriptions of text characteristics that 
have differing demands of proficiency and compare student performance in reading 
across all countries and analyses the differences in educational outcomes between boys 
and girls. These sections also assess the mean performance in reading literacy of male 
and female Maltese students attending different school types. The final sections identify 
the relationship between socioeconomic background and educational outcomes; and the 
relationships between school policies and practice and educational outcomes. Several 
statistical methods will be employed to make inferences about the actual performance in 
reading of 15-year-olds in Malta using the sample data. The One-Way ANOVA test will 
be used to compare mean reading scores between countries and between Maltese students 
clustered by gender and school type. Factor analysis will be used to analyse the structure 
of the interrelationships between the five reading subscales. Correlation analysis will be 
used to measure the relationship between reading attainment and social, economic and 
cultural status (ESCS). Multilevel models will be used to measure the proportion of 
between-school variance in reading performance that is accounted for by socioeconomic 
factors and school governance. 

While findings for all countries are reported in this chapter where relevant, most 
findings relate to a sub-group of countries. This comparison group includes all the PISA 
2009+ countries or economies, alongside a number of comparison countries most of which 
are OECD countries or EU countries. 

5 
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5.2 The PISA Reading framework 
 

Reading was the main focus in the first PISA study in 2000 and 2009 and a minor 
domain in PISA 2003 and 2006. Reading in PISA focuses on pupils’ ability to use 
information from texts in real-life situations and is defined as the individual’s capacity to 
understand, use, reflect on and engage with written texts in order to achieve one’s goals, 
to develop one’s knowledge and potential and to participate in society. This section 
provides an overview of the characteristics of the texts, which are clustered into five 
dimensions: text medium, aspect, format, type and situation. 

 
The first dimension identifies two distinct media to assess reading literacy – print 

and digital media. In print reading the text appears in printed form, such as in books, 
magazines, manuals, brochures and timetables. In essence, printed texts have a fixed or 
static existence. On the other hand, in digital reading the text is displayed in electronic 
form, typically via a computer. Essentially, electronic texts have an unfixed, dynamic 
existence where only a fraction of the available text can be seen at any one time. Digital 
reading literacy was assessed in PISA 2009 through a study that involved simulated web-
based texts administered via a computer interface, incorporating both navigation search 
and selection functions.  Due to a reduced project timeline, the digital reading assessment 
was not available to PISA 2009+ participants. 

 
The second dimension defines the cognitive approach that determines how readers 

engage with a text and is categorised into three reading aspects - retrieval of information 
interpretation of texts, and reflection on and evaluation of texts. Access and retrieve 
focuses on the skills associated with finding and collecting information from texts. While 
retrieving describes the process of selecting the required information, accessing describes 
the process of getting to the place where the required information is located. In access 
and retrieve tasks, readers must scan, search for, locate and select relevant information 
from a source. About one-quarter of the PISA assessment was made up of such tasks 
where pupils were expected to retrieve information that involve finding single or multiple 
pieces of information in the text. Integrate and interpret involves processing what is read 
to make sense of the information available, sometimes across different parts of a text. 
Integrating involves understanding the consistency and unity of the text. It can range 
from recognizing local coherence between two adjacent sentences or understanding the 
relationship between several paragraphs or recognizing connections across multiple texts. 
In each case, integrating involves connecting various pieces of information to make 
meaning of the text. Interpreting involves identifying similarities and differences, making 
comparisons or recognizing cause and effect relationships that are not explicit stated. 
About half of the PISA assessment was made up of such tasks were pupils were expected 
to construct meaning and draw inferences from written information. Reflect and evaluate 
involves drawing on information, ideas or values external to the text, including judgement 
of the text drawing on personal experience or knowledge of the world. Reflect items may 
be thought of as those that require readers to consult their own experience or knowledge 
to compare, contrast or hypothesize. Evaluate items may ask readers to make a judgment 
drawing on standards beyond the text. Reflecting on and evaluating the content of a text 
requires the reader to connect information in a text to knowledge from outside sources. 
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Readers must also assess the claims made in the text against their own knowledge of the 
world. About one-quarter of the PISA assessment was made up of such tasks where 
pupils were expected to reflect on and evaluate texts and relate information in the text to 
their prior knowledge, ideas and experiences.  A score was generated for each of the three 
subscales of reading literacy using the results obtained. 

 
The third characteristic identifies two reading formats - continuous text and non-

continuous text. Continuous text refers to text that is typically ordered into sentences and 
paragraphs; and possibly sections and chapters. In the print medium, continuous text 
format include newspaper reports, essays, novels, short stories, reviews and letters. In the 
electronic medium the continuous text format group includes reviews, blogs and reports 
in prose. Electronic continuous texts tend to be short because of the limitations of screen 
size and the need for piecemeal reading, which make long texts unattractive to many 
online readers.  Non-continuous text refers to texts that are typically composed of one or 
more lists, combined in various layouts. Non-continuous text objects occur in both print 
and electronic media and include lists, tables, graphs, catalogues, diagrams, schedules, 
advertisements, indices and forms. About one-third of the PISA reading tasks related to 
non-continuous texts and the results from these tasks were used to form another subscale 
of reading literacy. In addition PISA uses the term ‘mixed text’ to apply to sets of 
coherent texts that have both continuous and non-continuous elements (e.g. a table with 
associated explanatory prose). Another term that is used is ‘multiple texts’ to refer to 
collections of independently generated texts, such as a set of linked websites. A score was 
generated for the continuous and non-continuous text reading subscales but not for the 
mixed and multiple texts.  

 
The fourth dimension identifies six text types – description, narration, exposition, 

argumentation, instruction and transactional. This wide range of texts ensures coverage of 
the definition of reading literacy and the types of text and that people are likely to 
encounter in adult life. Description refers to properties of objects in space, typically 
answering ‘what’ questions. Descriptions might be impressionist, such as the description 
of a place in a diary, or technical, such as a map. Narration refers to properties of objects 
in time, typically answering ‘when’ questions. Novels, plays, comic strips and newspaper 
reports are examples of narrative. Exposition presents information as composite concepts 
or mental constructs, often answering ‘how’ questions. Examples of expository texts 
include scholarly essays, minutes from a meeting, concept maps and encyclopedia 
entries. Argumentation presents the relationship among concepts or propositions, often 
answering ‘why’ questions. Argumentation includes persuasion, opinion and comment 
such as advertisements, letters to the editor, and book reviews. Instruction provides 
directions on what to do. Examples of instruction include recipes, procedural diagrams, 
operational guidelines for technical equipment, and regulations. Transactional texts 
exchange information in an interaction with the reader. Such texts include invitations and 
questionnaires. The text types were not used to form reading subscales. 
 

The fifth dimension is the situation or context of a text and refers to its intended 
use from the author’s point of view. The texts in the PISA assessment were categorised as 
personal, public, educational and occupational. Personal texts are intended to satisfy the 
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reader’s personal interests, both practical and intellectual. These include personal letters, 
fiction and informational texts read as part of leisure or recreational activity. This 
category also includes texts that are intended to maintain or develop personal connections 
with other people. Public texts refer to activities and concerns of society as a whole, such 
as official documents and information about public events. In general, the texts associated 
with this category assume a more or less anonymous contact with others; they also 
therefore include forum-style blogs, news websites and public notices that are 
encountered both on line and in print. Educational texts are typically for the purpose of 
instruction, including text books and interactive learning software that is usually assigned 
by an instructor rather than chosen by the reader. Educational reading normally involves 
acquiring information as part of a larger learning task. Occupational texts are associated 
with the workplace, usually the ones that support the accomplishment of some specific 
task. They also include job advertisements found in newspapers. Although these 
situations were not used to form reading subscales a variety of situations ensured 
coverage of a wide range of texts, with regard to the audiences and purposes for which 
they were written and that people are likely to encounter in adult life. 
 

The reading items were of three types: open constructed response, short open 
response or closed response (for example, multiple choice). Approximately half the 
questions were of the open response type, while the rest were closed response. Around a 
third of the reading items were of the longer constructed type, which required pupils to 
develop and explain their response. Such questions were generally two or three mark 
questions. The remainder of the open response questions required only short answers. 
 

 

5.3 Proficiency levels in reading literacy 
 

This section outlines the characteristics of tasks at each proficiency level of the 
three aspect subscales: access and retrieve, integrate and interpret; and reflect and evaluate. 
The access and retrieve aspect of reading involves the ability to find and collect information. 
The PISA access and retrieve tasks, were assessed on a metric scale and students who 
were able to retrieve information that usually involved matching identically worded or 
synonymous information in a text and then were able to use this to find new information 
requested score significantly higher than students who were not capable in carrying out 
these access and retrieve tasks. The access and retrieve reading subscale scores are also 
clustered into seven proficiency levels ranging from advanced proficiency (Level 6) to 
very basic proficiency (Level 1b). PISA also estimates the proportion of 15-year-olds 
students within each country that are performing at each proficiency level. The task 
characteristics of access and retrieve are described in Table 5.1 for each proficiency level. 
 

Table 5.1: Task characteristics of access and retrieve proficiency levels 
Access and retrieve Proficiency levels  
Level 6 Access and retrieve tasks at proficiency level 6 require students to combine 

multiple pieces of independent information, from different parts of a mixed text, 
in an accurate and precise sequence, working in an unfamiliar context. 
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Level 5 Tasks at this level ask students to locate and possibly combine multiple pieces of 
deeply embedded information, some of which may be outside the main body of 
the text. Students may need to deal with strongly distracting competing 
information.  

Level 4 These tasks require the student to locate several pieces of embedded information, 
each of which may need to meet multiple criteria, in a text with unfamiliar 
context or form. Students may have to combine verbal and graphical information 
and/or deal with extensive or prominent competing information.  

Level 3 Locate several pieces of information, each of which may need to meet multiple 
criteria. Combine pieces of information within a text. Deal with competing 
information.  

Level 2 Students are required to locate one or more pieces of information, each of which 
may need to meet multiple criteria. Students may encounter and have to deal with 
some competing information. 

Level 1a This level of tasks requires the location of one or more independent pieces of 
explicitly stated information meeting a single criterion, by making a literal or 
synonymous match. The target information may not be prominent in the text but 
there is little or no competing information. Tasks at this very basic level are 
straightforward, involving the location of a single piece of explicitly stated 
information in a prominent position in a simple text, by making a literal or 
synonymous match, where there is no competing information. Students may be 
asked to make simple connections between adjacent pieces of information.  

Level 1b Students are asked to either recognise a simple idea that is reinforced several 
times in the text (possibly with picture cues), or interpret a phrase, in a short text 
on a familiar topic. 

 
Another aspect of reading measured by PISA in 2009 was the ability to integrate 

and interpret information from texts. This aspect refers to the reader’s ability to process 
what is read in order to make internal sense of the text. Interpretation involves the reader 
identifying the underlying assumptions or implications of a text. Integrating involves 
understating the relations between distinct parts of a text. The task characteristics at each 
proficiency level are described in Table 5.2, ranging from advanced proficiency (Level 6) 
to very basic proficiency (Level 1b). 

 
Table 5.2: Task characteristics of integrate and interpret proficiency levels 
Integrate and interpret Proficiency levels  
Level 6 Students are asked to either recognise a simple idea that is reinforced several 

times in the text (possibly with picture cues), or interpret a Tasks at this level are 
complex. They require students to make multiple inferences, comparisons and 
contrasts that are both detailed and precise. Students must demonstrate a full and 
detailed understanding of the whole text or specific sections. The tasks may 
involve integrating information from more than one text and/or dealing with 
unfamiliar abstract ideas, in the presence of prominent competing information. 
Students may be required to generate abstract categories for interpretations. 

Level 5 Students are required to demonstrate a full and detailed understanding of a text, 
including construing the meaning of nuanced language. They may be asked to 
apply criteria to examples scattered through a text, using high level inference. 
Students may be asked to generate categories to describe relationships between 
parts of a text or deal with ideas that are contrary to expectations.  
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Level 4 Tasks at this level ask students to use text-based inferences to understand and 
apply categories in an unfamiliar context, and to construe the meaning of a 
section of text by taking into account the text as a whole. Students may have to 
deal with ambiguities and ideas that are negatively worded. 

Level 3 Students are required to integrate several parts of a text in order to identify the 
main idea, understand a relationship or construe the meaning of a word or phrase. 
They may be asked to compare, contrast or categorise taking many criteria into 
account and deal with competing information. 

Level 2 These tasks require students to identify the main idea in a text, understand 
relationships, form or apply simple categories, or construe meaning within a 
limited part of the text when the information is not prominent and low-level 
inferences are required. 

Level 1a Tasks at this level require the student to recognise the main theme or author’s 
purpose in a text about a familiar topic, when the required information in the text 
is prominent.  

Level 1b Students are asked to either recognise a simple idea that is reinforced several 
times in the text (possibly with picture cues), or interpret a phrase, in a short text 
on a familiar topic. 

 
The final aspect of reading for evaluation in PISA 2009 was reflecting on and 

evaluating information within a text. Students were expected to engage with the text 
while drawing on information, ideas or values external to the text. Reflecting involved 
the reader relating personal experience to the text and evaluating involved making a 
judgement on the text drawing on personal experience or knowledge of the world. The 
task characteristics at each proficiency level are described in Table 5.3, ranging from 
advanced proficiency (Level 6) to very basic proficiency (Level 1b). 

 
Table 5.3: Task characteristics of reflect and evaluate proficiency levels 
Reflect and evaluate Proficiency levels  
Level 6 Students are asked to hypothesise about or critically evaluate a complex text on 

an unfamiliar topic, taking into account multiple criteria or perspectives, and 
applying sophisticated understandings from beyond the text. Students may have 
to generate categories for evaluating text features in terms of appropriateness for 
an audience.  

Level 5 Tasks at this level require students to hypothesise about a text, drawing on 
specialised knowledge, and on deep understanding of long or complex texts that 
contain ideas contrary to expectations. Students are required to critically analyse 
and evaluate potential or real inconsistencies, either within the text or between 
the text and ideas outside the text.  

Level 4 Students are asked to use formal or public knowledge to hypothesise about or 
critically evaluate a text and show accurate understanding of long or complex 
texts.  

Level 3 These tasks require students to make connections or comparisons, give 
explanations, or evaluate a feature of a text. They must demonstrate a detailed 
understanding of the text in relation to familiar, everyday knowledge, or draw on 
less common knowledge.  

Level 2 Students must make a comparison or connections between the text and outside 
knowledge, or explain a feature of the text by drawing on personal experience or 
attitudes.  
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Level 1a Students are required to make a simple connection between information in the 
text and common, everyday knowledge.  

Level 1b As there are no questions at this level in the existing reading question pool it is 
not possible to provide a description of the requirements of the tasks. However, it 
is still possible to estimate the proportion of the population that would be placed 
at level 1b of the scale.  

 
This section outlines the characteristics of tasks at each proficiency level of the 

two text format reading subscales: continuous text and non-continuous text. In continuous 
texts, organisation occurs graphically or visually, for example by the separation of parts 
of the text into paragraphs or by the breakdown of text into a hierarchy signalled by 
headings that help readers to recognise the organisation of the text, or the use of formatting 
features such as different font sizes and types. The task characteristics of continuous text 
are described in Table 5.4 for each proficiency level, ranging from advanced proficiency 
(Level 6) to very basic proficiency (Level 1b). 

 
Table 5.4: Task characteristics of continuous text proficiency levels 
Continuous text Proficiency levels  
Level 6 Negotiate single or multiple texts that may be long, dense or deal with highly 

abstract and implicit meanings. Relate information in texts to multiple, complex 
or counterintuitive ideas 

Level 5 Negotiate texts whose discourse structure is not obvious or clearly marked, in 
order to discern the relationship of specific parts of the text to the implicit theme 
or intention. 

Level 4 Follow linguistic or thematic links over several paragraphs, often in the absence 
of clear discourse markers, in order to locate, interpret or evaluate embedded 
information. 

Level 3 Use conventions of text organisation, where present, and follow implicit or 
explicit logical links such as cause and effect relationships across sentences or 
paragraphs in order to locate, interpret or evaluate information.  

Level 2 Follow logical and linguistic connections within a paragraph in order to locate or 
interpret information; or synthesize information across texts or parts of a text in 
order to infer the author’s purpose. 

Level 1a Use redundancy, paragraph headings or common print conventions to identify the 
main idea of the text, or to locate information stated explicitly within a short 
section of text. 

Level 1b Recognise information in short, syntactically simple texts that have a familiar 
context and text type, and include ideas that are reinforced by pictures or by 
repeated verbal cues. 

 
Non-continuous texts are organised differently to continuous texts, and therefore 

require a different kind of reading approach. All non-continuous texts include lists, tables, 
graphs, catalogues, diagrams, schedules, advertisements, indices and forms. Some non-
continuous texts are single, simple lists, but most consist of several simple lists combined. 
The task characteristics for non-continuous text are described in Table 5.5 for each 
proficiency level, ranging from advanced proficiency (Level 6) to very basic proficiency 
(Level 1b). 
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Table 5.5: Task characteristics of non-continuous text proficiency levels 
Non-continuous text Proficiency levels  
Level 6 Identify and combine information from different parts of a complex document 

that has unfamiliar content, sometimes drawing on features that are external to 
the display, such as footnotes, labels and other organisers. Demonstrate a full 
understanding of the text structure and its implications. 

Level 5 Identify patterns among many pieces of information presented in a display that 
may be long and detailed, sometimes by referring to information that is in an 
unexpected place in the text or outside the text. 

Level 4 Scan a long, detailed text in order to find relevant information, often with little or 
no assistance from organisers such as labels or special formatting, to locate 
several pieces of information to be compared or combined. 

Level 3 Consider one display in the light of a second, separate document or display, 
possibly in a different format, or draw conclusions by combining several pieces 
of graphical, verbal and numeric information. 

Level 2 Demonstrate a grasp of the underlying structure of a visual display such as a 
simple tree diagram or table, or combine two pieces of information from a graph 
or table. 

Level 1a Focus on discrete pieces of information, usually within a single display such as a 
simple map, a line graph or bar graph that presents only a small amount of 
information in a straightforward way, and in which most of the verbal text is 
limited to a small number of words or phrases. 

Level 1b Identify information in a short text with a simple list structure and a familiar 
format. 

 

 

5.4 Reading attainment in Malta 
 

Performance in reading is first examined by comparing the mean reading scale 
scores between countries on the main reading scale and five reading subscales.  Table 5.6 
displays the mean scores on reading literacy of the 74 countries participating in PISA 
2009 and 2009+.  Non-italicized countries are OECD members and countries marked 
with an asterisk are EU members. Shaded countries participated in PISA 2009+, while 
the remaining countries participated in PISA 2009. For overall reading, OECD average 
(493) exceeds EU average (485) by 8 scale points. 

 

Table 5.6 provides the estimated mean of 15-year-olds on the overall reading 
scale and the five reading subscales. All participants in PISA 2009 or PISA 2009+ are 
included. The table is ordered from the highest reading mean to the lowest. Because of 
different strengths in the various aspects and formats of texts the reading subscale means 
are not strictly ordered. For example, Maltese students perform significantly better than 
Costa Rican students on non-continuous texts but the reverse is true for continuous texts. 
OECD and EU averages are respectively 495 and 486 for access and retrieve; 493 and 
486 for integrate and interpret; 494 and 484 for reflect and evaluate; 494 and 485 for 
continuous text and 493 and 484 for non-continuous text. This comparison will be helpful 
in identifying strengths and weaknesses of a country’s student population in the different 
areas of reading. Figures 5.1 and 5.2 show, respectively, OECD and EU countries ranked 
by attainment in reading literacy. 
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Table 5.6: Mean performance on the overall reading scale and five reading subscales 

 
 

Reading sub-scales  
 

Country 
Overall 
Reading 

Scale 

Access 
and 

retrieve 

Integrate 
and 

interpret 

Reflect 
and 

evaluate 

 
 

Continuous 

 
Non-

continuous
Shanghai-China 556 549 558 557 564 539 
Korea 539 542 541 542 538 542 
Finland * 536 532 538 536 535 535 
Hong Kong 533 530 530 540 538 522 
Singapore 526 526 525 529 522 539 
Canada 524 517 522 535 524 527 
New Zealand 521 521 517 531 518 532 
Japan 520 530 520 521 520 518 
Australia 515 513 513 523 513 524 
Netherlands * 508 519 504 510 506 514 
Belgium * 506 513 504 505 504 511 
Norway 503 512 502 505 505 498 
Estonia * 501 503 500 503 497 512 
Switzerland 501 505 502 497 498 505 
United States 500 492 495 512 500 503 
Iceland 500 507 503 496 501 499 
Poland * 500 500 503 498 502 496 
Liechtenstein 499 508 498 498 495 506 
Germany * 497 501 501 491 496 497 
Sweden * 497 505 494 502 499 498 
Ireland * 496 498 494 502 497 496 
France * 496 492 497 495 492 498 
Chinese Taipei 495 496 499 493 496 500 
Denmark * 495 502 492 493 496 493 
United Kingdom * 494 491 491 503 492 506 
Hungary * 494 501 496 489 497 487 
Portugal * 489 488 487 496 492 488 
Macao-China 487 493 488 481 488 481 
Italy * 486 482 490 482 489 476 
Latvia * 484 476 484 492 484 487 
Greece * 483 468 484 489 487 472 
Slovenia * 483 489 489 470 484 476 
Spain * 481 480 481 483 484 473 
Czech Republic * 478 479 488 462 479 474 
Slovak Republic * 477 491 481 466 479 471 
Croatia 476 492 472 471 478 472 
Israel 474 463 473 483 477 467 
Luxembourg * 472 471 475 471 471 472 
Austria * 470 477 471 463 470 472 
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Malta, together with the other nine participants in PISA 2009+, had mean overall 

reading ability that was significantly lower than both the EU and OECD averages. On 
average, students in Malta, performed statistically the same as one OECD country, Chile, 
and significantly higher than one other OECD county, Mexico. The mean reading level of 
Malta’s students was also significantly higher than the two EU countries, Romania and 
Bulgaria.  Most of non-EU and non-OECD members are amongst the lowest performing 
countries in the list of PISA participants. 

Reading sub-scales  
 

Country 
Overall 
Reading 

Scale 

Access 
and 

retrieve 

Integrate 
and 

interpret 

Reflect 
and 

evaluate 

 
 

Continuous 

 
Non-

continuous
Lithuania * 468 476 469 463 470 462 
Turkey 464 467 459 473 466 461 
Russian Fed. 459 469 467 441 461 452 
Chile 449 444 452 452 453 444 
Costa Rica 443 446 440 443 447 431 
Malta * 442 435 442 448 437 454 
Serbia 442 449 445 430 444 438 
U.A.E 431 428 431 434 434 425 
Bulgaria * 429 430 436 417 433 421 
Uruguay 426 424 423 436 429 421 
Mexico 425 433 418 432 426 424 
Romania * 424 423 425 426 423 424 
Miranda 422 415 421 429 424 415 
Thailand 421 431 416 420 423 423 
Trinidad &Tobago 416 413 419 413 418 417 
Malaysia 414 408 417 407 414 410 
Colombia 413 404 411 422 415 409 
Brazil 412 407 406 424 414 408 
Montenegro 408 408 420 383 411 398 
Mauritius 407 412 405 402 404 415 
Jordan 405 394 410 407 417 387 
Tunisia 404 393 393 427 408 393 
Indonesia 402 399 397 409 405 399 
Argentina 398 394 398 402 400 391 
Kazakhstan 390 397 397 373 399 371 
Rep of Moldova 388 390 389 384 387 386 
Albania 385 380 393 376 392 366 
Georgia 374 357 385 367 381 350 
Qatar 372 354 379 376 375 361 
Panama 371 363 372 377 373 359 
Peru 370 364 371 368 374 356 
Azerbaijan 362 361 373 335 362 351 
Tamil Nadu 335 335 341 325 334 333 
Himachal Pradesh  315 312 321 302 315 304 
Kyrgyzstan 314 299 327 300 319 293 
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Figure 5.1: OECD countries ranked by attainment in reading literacy 
 

 
Figure 5.2: EU countries ranked by attainment in reading literacy 
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Figure 5.3: EU countries ranked by attainment in reading aspects and reading text format 
 

Figure 5.3 shows that in all three reading aspect subscales - access and retrieve, 
integrate and interpret; and reflect and evaluate and all two text format reading subscales - 
continuous and non-continuous texts, Maltese students performed better than students 
from two EU countries - Bulgaria and Romania. Figures 5.4 to 5.6 compare Malta’s 
attainment in reading aspects and text format to three selected groups of countries. 
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Figure 5.4: Selected Mediterranean countries ranked by attainment in reading aspects and reading text format 
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Figure 5.5: Selected EU countries ranked by attainment in reading aspects and reading text format 
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Figure 5.6: Selected European and Middle East countries ranked by attainment in reading aspects and reading text form
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Reading performance is also examined by investigating the relative proportions of 
students in each proficiency level within each subscale. Of the seven proficiency levels in 
reading, Level 6 is the highest level and involves sophisticated reading tasks that are 
generally only able to be completed by highly competent readers; whereas Level 1b is the 
lowest involving elementary tasks that require only very basic reading skills. Level 2 is 
considered a baseline level of proficiency, at which students begin to demonstrate the 
reading skills that will enable them to participate effectively and productively in life.  
Figure 5.7 shows the proportion of the student population at each proficiency level of the 
reading scale, for the PISA 2009+ countries or economies, alongside their 24 chosen 
comparison countries and the OECD average. The figure is ordered by the proportion of 
students who are in the baseline level 2 or above. 

 
Students at level 6 are highly proficient readers and this is reflected in the fact that 

very few students reach this level. Malta is estimated to have 0.5% of level 6 readers in 
its population which is comparable to both EU and OECD proportions (between 0.5% 
and 0.8%). There are several OECD countries with similar or lower estimated proportions 
of students performing at level 6 as Malta. These include Norway, the Netherlands, Germany, 
Switzerland and Greece which have between 0.6% and 0.8%; Luxembourg, Italy, the 
Czech republic, Austria, Denmark, Hungary and Slovenia, between 0.3% and 0.5%; and 
Portugal, Spain, Turkey, Chile and Mexico have fewer than 0.3% of students performing 
at level 6. United Arab Emirates was the only other country participating in PISA 2009+ 
estimated to have level 6 readers in its population (0.2%). 

 
Across the OECD countries 7.6% of students, on average, are estimated proficient 

at level 5 or above. Malta has 4.4% of students in its population estimated at level 5 or 
above.  With the exception United Arab Emirates (2.3%), all other PISA 2009+ countries 
have 1% or fewer students estimated at these levels. Among OECD countries, Slovak 
republic, Austria, Portugal, Denmark, Slovenia, the Slovak Republic, Spain, Turkey, 
Chile and Mexico have estimated proportions in reading similar or lower to the estimated 
proportion for Malta at level 5 or above. 

 
There are estimated to be 28.3% of students across the OECD who can perform 

tasks at level 4 or above.  Malta have 18.4% estimated to able to perform tasks at level 4, 
followed by United Arab Emirates (10.8%), Miranda–Venezuela (8.3%), Costa Rica 
(8.1%), Mauritius (5.2%), Georgia (2.6%), the Republic of Moldova (2.5%), Tamil Nadu 
India (0.7%) and Himachal Pradesh–India (0.3%). Among OECD countries, Turkey, 
Chile and Mexico (14.2% - 5.7% respectively) have estimated proportions in reading 
lower than the estimated proportion for Malta at level 4 or above. Level 4 is the modal 
proficiency level of the top four countries (Hong Kong-China through Shanghai-China) 
implying that more students in these countries or economies are estimated to perform at 
this proficiency level than any other single proficiency level. 

 
On average, 57.2% of OECD students are estimated to be able to perform reading 

tasks at level 3 or above. Malta, Costa Rica, the United Arab Emirates and Miranda–
Venezuela have estimates between 40.7% and 30.9%, respectively. The rest of the PISA 
2009+ participants had estimates of the proportion of the population performing at or 
above level 3 ranging from 23.4% (Mauritius) to 2.1% (Himachal Pradesh–India).  Among  
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Figure 5.7: Proportions of students within proficiency levels for overall reading 
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OECD countries, Chile (36.3%) and Mexico (26.9%) have estimated proportions in 
reading lower than the estimated proportion for Malta at level 3 or above. Level 3 is the 
modal proficiency level of subsequent ranked countries (Germany through to Singapore).  

 
Level 2 is the modal proficiency level of the vast majority of countries, including 

Malta, having a middling attainment in reading literacy. These include all subsequent ranked 
countries (Indonesia through Russian Federation). Level 2 is the modal proficiency level 
of most countries participating in PISA 2009+. 

 
Level 1a is considered below the baseline level of reading proficiency needed to 

participate effectively and productively in life.  Level 1a is the modal proficiency level in 
Georgia (28.5%) and the Republic of Moldova (30.1%), as it is in the comparison countries 
Panama, Qatar, Indonesia, Tunisia and Brazil. Level 1b is the modal proficiency level in 
Himachal Pradesh–India (38.6%) and Tamil Nadu–India (33.4%). Kyrgyzstan (29.7%) is 
the only other country in PISA 2009 or PISA 2009+ where more students are performing 
at level 1b than any other proficiency level. However, Georgia and the Republic of 
Moldova also have substantial proportions of their 15-year-old students estimated to be 
performing at level 1b (20.0% and 18.8% respectively). On average, there are 1.1% of 
students in the OECD who can only be allocated to ‘below level 1b’. These students 
cannot perform even the basic reading tasks in PISA. Ten PISA countries or economies 
have more than 10% of students with proficiency below level 1: Kyrgyzstan (29.8%), 
Himachal Pradesh–India (22.7%), Qatar (17.8%), Tamil Nadu–India (17.4%), Peru 
(14.1%), Georgia (13.5%), Panama (13.2%), Albania (11.3%), and Argentina (10.7%). 
These countries face a real challenge in raising literacy levels in their 15-year-old 
populations.  

 

 
Figure 5.8: Proportion of students within proficiency levels for access and retrieve  
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Figure 5.9: Proportion of students within proficiency levels for integrate and interpret  
 

 
Figure 5.10: Proportion of students within proficiency levels for reflect and evaluate 
 

Mauritius, the Republic of Moldova and Malta also have a significant proportion 
of students below level 1b (more than 8.0%). Costa Rica, which has a reading attainment 
comparable to Malta, has only 1.3% of students estimated to be below level 1b, which is 
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statistically the same as the OECD average. One way of improving reading attainment in 
Malta is by reducing this inflated proportion of students with very low reading abilities 
who cannot even make simple connections between adjacent pieces of information. 

 

 
Figure 5.11: Proportion of students within proficiency levels for continuous text 
 

 
Figure 5.12: Proportion of students within proficiency levels for non-continuous text 
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Figures 5.8 through 5.12 show the estimated proportion of the population at each 
proficiency level on each of the five reading subscales, for all PISA 2009+ participants, 
alongside the OECD average. The proportions of Maltese students performing at or above 
level 5 on the reading subscales are consistently greater than the proportions of students of 
the lowest performing OECD countries, particularly Mexico. The proportions of Maltese 
students performing at or above level 5 in access and retrieve and non-continuous texts, 
ranging from 8% to 10%, are comparable to both the EU and OECD averages; however, 
the proportions of Maltese students performing at these high levels in continuous text and 
reflect and evaluate subscales (around 4%) are considerably lower than EU and OECD 
averages (around 9%). 

Almost three-quarters of students in the OECD are performing at levels 2, 3 or 4 
on the reading subscales. Costa Rica has about two thirds of its students in these middle 
levels; whereas Malta has just over half of students at these levels for all five subscales.  
Figure 5.13 shows the distributions of reading scale scores for Costa Rica and Malta.  
The reading score distribution for Costa Rica is slimmer and has a higher peak; whereas, 
the score distribution for Malta is flatter and has heavier tails. 

 
Figure 5.13: Distribution of reading literacy attainment for Costa Rica and Malta 
 

About 17%-18% of students in OECD countries are performing at proficiency 
levels 1a and 1b across all five reading subscales. Malta and Costa Rica have around 30% 
of students performing at these levels in each of the five subscales. In Malaysia, 
Mauritius, Miranda–Venezuela and the United Arab Emirates there were between 32% 
and 42% at levels 1a or 1b on each of the five reading subscales. In Georgia and the 
Republic of Moldova there was between 45% and 50% of students performing at levels 
1a or 1b on each of the five reading subscales. Himachal Pradesh–India and Tamil Nadu–
India consistently had more than has more than half of their students performing at these 
levels. 
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Only 1%-2% of OECD students are unlikely to be able to perform the most basic 
PISA reading tasks, across all five subscales. There are three PISA 2009+ countries or 
economies that stand out with substantial proportions of students below level 1b on the 
reading subscales: Georgia, Himachal Pradesh–India and Tamil Nadu–India. Malta is of 
note amongst the PISA 2009+ countries in that while it had greater proportions at levels 5 
or 6 on all of the subscales compared to the lowest performing OECD country, Mexico, it 
also has greater proportions of students estimated to be performing below level 1b than 
Mexico on all subscales. This suggests that while Malta has some very good readers it 
also has a considerable number of very poor readers. A plausible explanation for this 
disparity is the substantial streaming that takes place throughout the students’ educational 
development which may advantage high achievers and disadvantage low achievers. 

 
 

5.5 Gender differences in Reading attainment 
 

In all the 74 participating countries, girls performed better than boys on the reading 
scale. Himachal Pradesh–India was the sole country where difference in reading performance 
favouring girls was not significant between the gender groups. In Malta, girls outperformed 
boys in reading by an average of 72 points, which exceeded OECD and EU averages by 
almost 40 points. Among the OECD countries, Finland had the largest difference (55 
scale points) and among EU countries, Malta had the largest difference (72 scale points), 
which was also the largest gender gap in reading across all 74 PISA 2009 and PISA 2009+ 
participants.  Figure 5.14 displays gender differences for the 24 chosen comparison countries 
in the overall reading scale. 

 
Across the different reading subscales, the largest gender difference in Malta was 

in the access and retrieve subscale, followed by continuous texts, reflect and evaluate, 
non-continuous texts and the integrate and interpret subscale. In line with Malta, in the 
majority of comparison group countries, the difference in performance between boys and 
girls on the integrate and interpret subscale was generally smaller than differences on the 
access and retrieve and reflect and evaluate subscales. 

 
Because the mean reading score of girls is consistently higher than that of boys 

for all participating countries it is not surprising that there are generally more girls at the 
higher proficiency levels of reading, and more boys at the lower levels. Level 2 is 
considered a baseline level of proficiency at which students begin to demonstrate the 
reading skills that will enable them to participate effectively and productively in life. 
Among PISA 2009+ countries or economies, there are some striking differences between 
the proportions of boys and girls performing below the baseline level of proficiency. 
Figure 5.15 illustrates the proportions of boys and girls performing below reading proficiency 
level 2 in the PISA 2009+ participants.  

 
Among the PISA 2009+ participants, Malta has the lowest proportion (24.4%) of 

females below the baseline line level of proficiency, but the third lowest proportion 
(48.4%) for males. Another country which has a similar disproportionate amount of boys 
(52.9%) compared to girls (26.8%) at the lower levels is the United Arab Emirates.  For 



                                                                                                           Attainment in Reading 
 

 81

both countries the proportion of boys at proficiency level 2 or below is double that of girls. 
This gender inequity in educational outcome is commonly observed in PISA participants. 
For example, on average in OECD countries, there is a similar imbalance of boys 
(24.9%) to girls (12.6%) below the baseline of reading proficiency. While not so 
disproportionate, it is notable that Georgia, the Republic of Moldova Malaysia and 
Mauritius all have far more boys than girls performing at reading proficiency level 1a or 
below (23.7%, 19.3%,18.2% and 15.8% respectively). 
 

Figure 5.14: Gender differences in reading 
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Figure 5.15: Proportions of boys and girls performing below reading proficiency level 2  

 
In discussing gender differences it is worth noting that the PISA 2009+ participants 

varied considerably in their school gender composition. In Georgia, Malaysia, Miranda–
Venezuela, the Republic of Moldova, Tamil Nadu–India and Himachal Pradesh–India, 
over 90% of 15-year-old students attended mixed sex schools. In contrast, about two 
thirds of 15-year-olds in Mauritius and the United Arab Emirates, and over 90% in Malta 
attend single sex schools. It is interesting that while Himachal Pradesh–India has no 
significant gender difference; both girls and boys are very highly represented in the 
lowest literacy levels, about 90% for both sexes. However, it should be noted that when 
such large proportions are compared, the possibility of large differences in those proportions 
decreases.   

 
Table 5.7: Percentage of passes in the MATSEC English examination 

Grades 1-5 Grades 1-7  
Year Males Females Males Females 
2005 41% 43% 50% 51% 
2006 37% 38% 51% 53% 
2007 38% 39% 53% 53% 
2008 37% 37% 50% 51% 
2009 41% 42% 50% 50% 
2010 37% 38% 53% 52% 
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The PISA reading attainment for Maltese students was measured using the English 
language. Throughout the years 2005–2010 the proportion of females sitting for the English 
MATSEC examination always exceeded the proportion of boys by at least 10%. Table 
5.7 shows the proportion of male and female students getting a pass in English for two 
grade ranges (1-5 and 1-7), where 1 corresponds to the highest and 7 corresponds to the 
lowest pass grades. These results tell a different story about gender differences when 
compared to the PISA findings. Although female students tend to perform slightly better 
than boys in the local examinations, the difference is not significant. The most likely 
reason for this disparity is the different formats used by MATSEC and PISA when devising 
the items. 

 
Table 5.8 shows the 5th, 10th, 25th, 75th, 90th and 95th percentile scores on the reading 

scale categorized by gender and school type. This table shows that 95% of female 
students attending Junior Lyceums are scoring higher in reading than male students 
attending the same school type in the lower quartile.  The top 25% of female students attending 
Area secondary schools are doing better in reading than female students attending Church 
and Junior Lyceums in the lower quartile.  The top 25% of male students attending Area 
secondary schools are doing better in reading than male students attending Private schools 
in the lower quartile.  75% of male pupils attending Church schools are performing better 
in reading than their counterparts attending Junior Lyceum in the upper quartile. The top 
10% of female students attending Area secondary schools are scoring higher in reading 
than the top 5% of male students attending the same school type. 
 
Table 5.8: Percentile scores on the overall reading scale by gender and school type 

Church Junior Lyceum Area Secondary Private  
Percentile Male Female Male Female Male Female Male Female

5th 311 346 209 351 165 230 315 354 
10th 354 390 241 384 206 277 363 406 
25th 420 437 301 432 271 330 423 452 
75th 537 562 392 547 425 441 550 584 
90th 577 603 457 595 477 517 589 631 
95th 594 633 497 617 512 551 609 646 

 
Figure 5.16 shows the mean scores and corresponding 95% confidence intervals 

for overall reading; the three reading aspect subscales and the two text format subscales. 
Evidently, gender differences in Junior Lyceums were most conspicuous. Girls score around 
140 points more than boys in overall reading; 160 points more in access and retrieve and 
133 to 149 points more in the other subscales. For overall reading and subscale reading 
mean scores for females attending Church schools exceed mean scores for males by 19 to 
27 points; by 39 to 50 points in favour of females attending Area secondary schools and 
by 30 to 41 points in favour of females attending Private schools.  Gender differences in 
reading attainment were least conspicuous in Church schools. For all school types, the 
95% confidence intervals of the overall mean reading scores and subscale scores for male 
and female students do not overlap. This indicates that gender differences are significant 
and not attributed to chance. All the subscales show similar patterns in reading attainment, 
they all discriminate between boys and girls attending Junior Lyceums and also between 
students attending Church/Private and Area secondary schools.   
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Figure 5.16: Mean readings scores categorized by subscale, gender and school type 
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Table 5.9: Proportions of students within proficiency levels by gender and school type 
School Type  

Gender    Proficiency Level Church Junior Lyceum Area Secondary Private 
Below Level 1b 0.4% 0.7% 7.6% 0.7% 
Level 1b 2.3% 1.9% 16.5% 1.3% 
Level 1a 9.7% 11.8% 34.0% 7.2% 
Level 2 25.7% 24.2% 24.6% 23.0% 
Level 3 29.3% 34.1% 11.2% 23.0% 
Level 4 24.6% 21.5% 4.6% 30.3% 
Level 5 7.2% 4.9% 1.3% 13.8% 

Female 

Level 6 0.9% 1.0% 0.3% 0.7% 
Below Level 1b 1.8% 12.5% 22.3% 1.9% 
Level 1b 4.2% 25.0% 21.5% 3.2% 
Level 1a 12.8% 40.2% 22.6% 10.9% 
Level 2 22.3% 15.2% 22.0% 26.3% 
Level 3 36.2% 6.5% 9.3% 28.2% 
Level 4 19.4% 0.5% 2.3% 25.0% 
Level 5 3.2% 0.0% 0.0% 3.8% 

Male 

Level 6 0.2% 0.0% 0.0% 0.6% 

 
Table 5.9 displays the proportions of Maltese students, categorized by gender and 

school type, within each proficiency level in reading literacy. Around 66% male and 58% 
female pupils attending Area Secondary schools are at or below level 1. The proportion 
of male pupils attending Junior Lyceums (78%) attaining this lowest level of achievement 
is significant higher than the corresponding proportion of females (14%) attending the 
same school type. Moreover, the proportions of male pupils attending Church schools 
(19%) and Private schools (16%) attaining this lowest level of achievement are also 
significantly higher to the corresponding proportions of females (12% and 9%) attending 
the same school types.   

 
In all school types, there are considerably higher proportions of females at or 

above proficiency level 5.  14% of females from Private schools, 8% from Church schools, 
6% from Junior Lyceums and 1.6% from Area secondary schools reach this highest level of 
attainment in reading.  Around 4% of males attending Private schools and 3% of males 
attending Church schools were at or above level 5. 

 
 

5.6 Factor Analysis (Reading subscales) 
 

The section seeks to discover the patterns of relationships between the five reading 
subscales for the Maltese data set. Table 5.10 displays the unrotated factor loadings of the 
first two factors, which respectively explain 97.8% and 1% of the total variance.  The 
first factor, which is the dominant factor, measures reading proficiency since all five 
factor loadings have comparable positive values.  In other words, this factor contrasts 
between students who score high in all five reading subscales against students who have 
poor attainment in all the subscales. The second factor, which is the weaker factor, 
contrasts students who tend to score higher in reading aspect subscales (Access and 
retrieve, Integrate and interpret, Reflect and evaluate) against students who tend to 
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perform better in text format reading subscales (Continuous and non-continuous texts) 
since factor loadings have opposite signs. This implies that some students are more able in 
finding and collecting information; process what they read and make sense of the text; 
engage with the text by reflecting on and evaluating information within a text.  In 
contrast, other students are more able in organizing the text, graphically and visually and 
read lists, tables, graphs, catalogues and diagrams. 

 
Table 5.10: Factor loadings of the five reading subscales  

 Factor 1 Factor 2 
Access and retrieve 0.990 -0.095 
Integrate and interpret 0.993 -0.068 
Reflect and evaluate 0.992 -0.054 
Continuous texts 0.988 0.051 
Non-continuous texts 0.983 0.168 

 
 

5.7 Socio-economic status and attainment in reading 
 

Family economic, social and cultural status is indisputably one of the predictors 
that influence attainment in reading. The relationship between attainment in reading and 
ESCS is again investigated using correlation analysis and multilevel models. The Pearson 
correlation coefficient (0.336) for the Maltese data set indicates that attainment in reading 
is positively and significantly related ESCS.  This implies that students with a high socio, 
economic and cultural status tend to attain higher scores in reading than students with a 
low socio, economic and cultural status.  

 
Attainment in reading was also positively and significantly related with each item 

of ESCS - father level of education (0.221), mother level of education (0.174), father 
occupation status (0.279), mother occupation status (0.300), family wealth (0.086), 
educational resources at home (0.362) and cultural possessions at home (0.334). This 
implies that all aspects of social, economic and cultural status enhance better attainment 
in reading at Secondary level of education. 

 
Table 5.11: Variances within- and between-school clusters for minimal model 

 
 

Country 

 
 

Total Variance 

 
Within-School 

Variance 

 
Between School 

Variance 

Intra cluster 
correlation at    
school level 

Costa Rica 6348 3688 3834 60.4%
Georgia 9577 7514 2146 22.4%
Himachal Pradesh 5876 3901 1741 29.6%
Malaysia 6483 4731 1585 24.4%
Malta 14225 7752 7762 54.6%
Mauritius 9584 3356 6738 70.3%
Miranda-Venezuela 10151 5043 5077 50.0%
Moldova 7976 5519 2277 28.5%
Tamil Nadu-India 6259 3278 2348 37.5%
United Arab Emirates 9843 5344 4967 50.5%



                                                                                                           Attainment in Reading 
 

 87

Table 5.12: Variances within- and between-school clusters for 1-predictor model 
 
 

Country 

 
 

Total Variance 

 
Within-School 

Variance 

 
Between School 

Variance 

Intra cluster 
correlation at    
school level 

Costa Rica 6734 3606 1973 29.3%
Georgia 10632 6994 1127 10.6%
Himachal Pradesh 16474 3839 1285 7.8%
Malaysia 13350 4632 1068 8.0%
Malta 12651 7447 3656 28.9%
Mauritius 8246 3308 3117 37.8%
Miranda-Venezuela 3721 4853 1362 36.6%
Moldova 8911 5325 1203 13.5%
Tamil Nadu-India 38942 3296 2025 5.2%
United Arab Emirates 10933 5265 2613 23.9%

 
Multilevel models are again used to measure the variation in performance between- 

schools and the variation of performance within-schools. Indeed the interplay between the 
between- and within-school variance is influenced by factors such as cultural and socio-
economic diversity of the population and the clustering of students from similar cultural 
and socioeconomic backgrounds into schools. The amount of between-school variation 
accounted for by economic, social and cultural status (ESCS) can be estimated by 
employing a two-level regression model with student reading performance as the 
dependent variable and individual student ESCS (first level) and mean school ESCS 
(second level) as the explanatory (or predictive) variables. 

 
Table 5.11 displays the variances within-school and between-school clusters for 

the minimal model and the proportion of total variance in reading performance that is made 
up of between-school variance. Table 5.12 displays the variances within-school and between-
school clusters for the 1-predictor model and the proportion of the between-school variance 
that is accounted for by ESCS. For one group, over 23% of between-school variance is 
accounted for by economic, social and cultural status. This is the case for Mauritius, Malta 
Miranda-Venezuela, Costa Rica and United Arab Emirates. In the other group of participants, 
less than 14% of between-school variance can be accounted for by economic, social and 
cultural status. ESCS accounts for about half of the between-school variance in Malta 
(28.9%) and Georgia (10.6%); however, in Malta between-school variance accounts for 
54.6% of total variance while in Georgia the between-school variance is only 22.4% of 
the total variance. 
 
 

5.8 Summary 
 

Maltese students were estimated to have an average score significantly higher in 
reading than for the lowest performing OECD country, Mexico. The Maltese average was 
statistically the same as those for Serbia and Costa Rica. 64% of students in Malta are 
estimated to have a proficiency in reading literacy that is at or above the baseline needed 
to participate effectively and productively in life. This compares to 81% in the OECD 
countries, on average.  Malta is notable among PISA 2009+ participants in that it has a 
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relatively large proportion of advanced readers but also a relatively large proportion of 
poor and very poor readers in the population. 

 
In Malta, girls significantly outperformed boys and have the largest gender gap in 

reading across all 74 PISA 2009 and PISA 2009+ participants. Attainment in reading was 
also found to be positively and significantly related to the economic, social and cultural 
status of the child’s family. While the reading scores of female students attending 
Independent schools is significantly higher than EU and OECD averages, the mean 
reading attainment of Church schools students, Independent schools boys and Junior 
Lyceums girls is comparable to EU and OECD averages. Junior Lyceum boys and Area 
Secondary students score around 100 scale points less when compared to other Maltese 
Form 5 students. 

 
The multilevel model relating attainment in reading literacy to social, economic 

and cultural status of the child’s family identifies substantial school-level variance in the 
reading attainment scores and was one of the highest among the seventy four participating 
countries. 
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Appendix I: Percentage of students at the different levels of mathematics proficiency 

 

 
Country 

Below 
Level 1 

 
Level 1 

 
Level 2 

 
Level 3 

 
Level 4 

 
Level 5 

 
Level 6 

Costa Rica 23.6 33.1 27.8 12.2 3.0 0.3 0.0
Georgia 40.3 28.4 20.1 8.1 2.4 0.5 0.1
Himachal Pradesh 61.8 26.3 9.2 2.2 0.4 0.0 0.0
Malaysia 27.0 32.3 26.3 11.2 2.8 0.4 0.0
Malta 16.3 17.4 21.9 21.3 15.4 6.4 1.4
Mauritius 25.1 25.0 24.9 16.7 6.6 1.5 0.1
Miranda-Venezuela 33.4 26.1 23.6 13.3 3.2 0.3 0.0
Moldova 32.1 28.6 23.3 11.8 3.6 0.6 0.1
Tamil Nadu-India 55.6 29.2 11.6 2.9 0.6 0.0 0.0
UAE 25.0 26.3 24.3 14.8 6.7 2.3 0.6
Albania 40.5 27.2 20.2 9.1 2.6 0.4 0.0
Argentina 37.2 26.4 20.8 10.9 3.9 0.8 0.1
Australia 5.1 10.8 20.3 25.8 21.7 11.9 4.5
Austria 7.8 15.4 21.2 23.0 19.6 9.9 3.0
Azerbaijan 11.5 33.8 35.3 14.8 3.6 0.9 0.2
Belgium 7.7 11.3 17.5 21.8 21.3 14.6 5.8
Brazil 38.1 31.0 19.0 8.1 3.0 0.7 0.1
Bulgaria 24.5 22.7 23.4 17.5 8.2 3.0 0.8
Canada 3.1 8.3 18.8 26.5 25.0 13.9 4.4
Chile 21.7 29.4 27.3 14.8 5.6 1.2 0.1
Chinese Taipei 4.2 8.6 15.5 20.9 22.2 17.2 11.3
Colombia 38.8 31.6 20.3 7.5 1.6 0.1 0.0
Croatia 12.4 20.8 26.7 22.7 12.5 4.3 0.6
Czech Republic 7.0 15.3 24.2 24.4 17.4 8.5 3.2
Denmark 4.9 12.1 23.0 27.4 21.0 9.1 2.5
Estonia 3.0 9.6 22.7 29.9 22.7 9.8 2.2
Finland 1.7 6.1 15.6 27.1 27.8 16.7 4.9
France 9.5 13.1 19.9 23.8 20.1 10.4 3.3
Germany 6.4 12.2 18.8 23.1 21.7 13.2 4.6
Greece 11.3 19.1 26.4 24.0 13.6 4.9 0.8
Hong Kong-China 2.6 6.2 13.2 21.9 25.4 19.9 10.8
Hungary 8.1 14.2 23.2 26.0 18.4 8.1 2.0
Iceland 5.7 11.3 21.3 27.3 20.9 10.5 3.1
Indonesia 43.5 33.1 16.9 5.4 0.9 0.1 0.0
Ireland 7.3 13.6 24.5 28.6 19.4 5.8 0.9
Israel 20.5 18.9 22.5 20.1 12 4.7 1.2
Italy 9.1 15.9 24.2 24.6 17.3 7.4 1.6
Japan 4.0 8.5 17.4 25.7 23.5 14.7 6.2
Jordan 35.4 29.9 22.9 9.5 2.1 0.3 0.0
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Country 

Below 
Level 1 

 
Level 1 

 
Level 2 

 
Level 3 

 
Level 4 

 
Level 5 

 
Level 6 

Kazakhstan 29.6 29.6 23.5 12.0 4.2 0.9 0.3
Korea 1.9 6.2 15.6 24.4 26.3 17.7 7.8
Kyrgyzstan 64.8 21.8 9.3 3.3 0.7 0.0 0.0
Latvia 5.8 16.7 27.2 28.2 16.4 5.1 0.6
Liechtenstein 3.0 6.5 15.0 26.2 31.2 13.0 5.0
Lithuania 9.0 17.3 26.1 25.3 15.4 5.7 1.3
Luxembourg 9.6 14.4 22.7 23.1 19.0 9.0 2.3
Macao-China 2.8 8.2 19.6 27.8 24.5 12.8 4.3
Mexico 21.9 28.9 28.3 15.6 4.7 0.7 0.0
Montenegro 29.6 28.8 24.6 12.2 3.8 0.9 0.1
Netherlands 2.8 10.6 19.0 23.9 23.9 15.4 4.4
New Zealand 5.3 10.2 19.1 24.4 22.2 13.6 5.3
Norway 5.5 12.7 24.3 27.5 19.7 8.4 1.8
Panama 51.5 27.3 13.9 5.6 1.4 0.4 0.0
Peru 47.6 25.9 16.9 6.8 2.1 0.5 0.1
Poland 6.1 14.4 24.0 26.1 19.0 8.2 2.2
Portugal 8.4 15.3 23.9 25.0 17.7 7.7 1.9
Qatar 51.1 22.7 13.1 7.2 4.2 1.5 0.3
Romania 19.5 27.5 28.6 17.3 5.9 1.2 0.1
Russian Federation 9.5 19.0 28.5 25.0 12.7 4.3 1.0
Serbia 17.6 22.9 26.5 19.9 9.5 2.9 0.6
Shanghai-China 1.4 3.4 8.7 15.2 20.8 23.8 26.6
Singapore 3.0 6.8 13.1 18.7 22.8 20.0 15.6
Slovak Republic 7.0 14.0 23.2 25.0 18.1 9.1 3.6
Slovenia 6.5 13.8 22.5 23.9 19.0 10.3 3.9
Spain 9.1 14.6 23.9 26.6 17.7 6.7 1.3
Sweden 7.5 13.6 23.4 25.2 19.0 8.9 2.5
Switzerland 4.5 9.0 15.9 23.0 23.5 16.3 7.8
Thailand 22.1 30.4 27.3 14.0 4.9 1.0 0.3
Trinidad Tobago 30.1 23.1 21.2 15.4 7.7 2.1 0.3
Tunisia 43.4 30.2 18.7 6.1 1.3 0.2 0.0
Turkey 17.7 24.5 25.2 17.4 9.6 4.4 1.3
United Kingdom 6.2 14.0 24.9 27.2 17.9 8.1 1.8
United States 8.1 15.3 24.4 25.2 17.1 8.0 1.9
Uruguay 22.9 24.6 25.1 17.0 7.9 2.1 0.3
OECD Average 8.0 14.0 22.0 24.3 18.9 9.6 3.1
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Appendix II: Percentage of students at the different levels of Science proficiency 

 
 
 
 

 
Country 

Below 
Level 1 

 
Level 1 

 
Level 2 

 
Level 3 

 
Level 4 

 
Level 5 

 
Level 6 

Costa Rica 9.6 29.4 37.9 18.5 4.2 0.3 0.0
Georgia 33.5 32.1 23.6 8.8 1.7 0.2 0.0
Himachal Pradesh 57.9 30.9 8.6 2.1 0.5 0.0 0.0
Malaysia 12.7 30.3 36.2 17.3 3.3 0.2 0.0
Malta 14.5 18.0 23.3 22.7 15.5 5.2 0.8
Mauritius 19.8 27.0 28.9 17.8 5.8 0.7 0.0
Miranda-Venezuela 19.2 24.3 29.4 19.7 6.5 0.9 0.0
Moldova 18.6 28.7 31.8 16.9 3.7 0.2 0.0
Tamil Nadu-India 43.6 40.9 12.7 2.4 0.4 0.0 0.0
UAE 13.8 25.4 29.9 20.5 8.3 1.9 0.3
Albania 26.3 31.0 27.7 12.9 2.0 0.1 0.0
Argentina 25.2 27.2 26.7 15.4 4.8 0.6 0.0
Australia 3.4 9.2 20.0 28.4 24.5 11.5 3.1
Austria 6.7 14.3 23.8 26.6 20.6 7.1 1.0
Azerbaijan 31.5 38.5 22.4 6.7 0.8 0.0 0.0
Belgium 6.4 11.7 20.7 27.2 24.0 9 1.1
Brazil 19.7 34.5 28.8 12.6 3.9 0.6 0.0
Bulgaria 16.5 22.3 26.6 21.0 10.9 2.4 0.2
Canada 2.0 7.5 20.9 31.2 26.2 10.5 1.6
Chile 8.4 23.9 35.2 23.6 7.9 1.1 0.0
Chinese Taipei 2.2 8.9 21.1 33.3 25.8 8.0 0.8
Colombia 20.4 33.7 30.2 13.1 2.5 0.1 0.0
Croatia 3.6 14.9 30.0 31.1 16.7 3.5 0.2
Czech Republic 4.7 12.6 25.6 28.8 19.9 7.2 1.2
Denmark 4.1 12.5 26.0 30.6 20.1 5.9 0.9
Estonia 1.3 7.0 21.3 34.3 25.7 9.0 1.4
Finland 1.1 4.9 15.3 28.8 31.2 15.4 3.3
France 7.1 12.2 22.1 28.8 21.7 7.3 0.8
Germany 4.1 10.7 20.1 27.3 25.0 10.9 1.9
Greece 7.2 18.1 29.8 27.9 14.0 2.8 0.3
Hong Kong-China 1.4 5.2 15.1 29.4 32.7 14.2 2.0
Hungary 3.8 10.4 25.5 33.2 21.8 5.1 0.3
Iceland 5.5 12.5 25.8 30.4 18.8 6.1 0.8
Indonesia 24.6 41.0 27.0 6.9 0.5 0.0 0.0
Ireland 4.4 10.7 23.3 29.9 22.9 7.5 1.2
Israel 13.9 19.2 26.0 24.1 12.8 3.5 0.5
Italy 6.1 14.5 25.5 29.5 18.6 5.3 0.5
Japan 3.2 7.5 16.3 26.6 29.5 14.4 2.6
Jordan 18.0 27.6 32.2 17.6 4.1 0.5 0.0
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Country 

Below 
Level 1 

 
Level 1 

 
Level 2 

 
Level 3 

 
Level 4 

 
Level 5 

 
Level 6 

Kazakhstan 22.4 33.0 27.9 12.8 3.6 0.3 0.0
Korea 1.1 5.2 18.5 33.1 30.4 10.5 1.1
Kyrgyzstan 52.9 29 13.3 4.0 0.7 0.0 0.0
Latvia 2.3 12.5 29.1 35.5 17.6 3.0 0.1
Liechtenstein 1.4 9.9 23.8 29.8 25.4 9.0 0.7
Lithuania 3.5 13.5 28.9 32.4 17 4.3 0.4
Luxembourg 8.4 15.3 24.3 27.1 18.2 6.0 0.7
Macao-China 1.5 8.1 25.2 37.8 22.7 4.5 0.2
Mexico 14.5 32.8 33.6 15.8 3.1 0.2 0.0
Montenegro 22.2 31.4 29.4 13.6 3.1 0.2 0.0
Netherlands 2.6 10.6 21.8 26.9 25.3 11.2 1.5
New Zealand 4.0 9.4 18.1 25.8 25.1 14.0 3.6
Norway 3.8 11.9 26.6 31.1 20.1 5.9 0.5
Panama 32.8 32.4 23.2 9.3 2.2 0.2 0.0
Peru 35.3 33.0 21.7 8.0 1.8 0.2 0.0
Poland 2.3 10.9 26.1 32.1 21.2 6.8 0.8
Portugal 3.0 13.5 28.9 32.3 18.1 3.9 0.3
Qatar 36.4 28.8 18.8 9.8 4.8 1.3 0.1
Romania 11.9 29.5 34.1 19.7 4.4 0.4 0.0
Russian Federation 5.5 16.5 30.7 29.0 13.9 3.9 0.4
Serbia 10.1 24.3 33.9 23.6 7.1 1.0 0.0
Shanghai-China 0.4 2.8 10.5 26.0 36.1 20.4 3.9
Singapore 2.8 8.7 17.5 25.4 25.7 15.3 4.6
Slovak Republic 5.0 14.2 27.6 29.2 17.7 5.6 0.7
Slovenia 3.1 11.7 23.7 28.7 23.0 8.7 1.2
Spain 4.6 13.6 27.9 32.3 17.6 3.7 0.2
Sweden 5.8 13.4 25.6 28.4 18.7 7.1 1.0
Switzerland 3.5 10.6 21.3 29.8 24.1 9.2 1.5
Thailand 12.2 30.6 34.7 17.5 4.4 0.6 0.0
Trinidad Tobago 25.1 24.9 25.2 16.0 7.1 1.8 0.1
Tunisia 21.3 32.4 30.9 13.0 2.2 0.2 0.0
Turkey 6.9 23.0 34.5 25.2 9.1 1.1 0.0
United Kingdom 3.8 11.2 22.7 28.8 22.2 9.5 1.9
United States 4.2 13.9 25.0 27.5 20.1 7.9 1.3
Uruguay 17.0 25.6 29.3 19.5 7.1 1.4 0.1
OECD Average 5.0 13.0 24.4 28.6 20.6 7.4 1.2
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Appendix III: Percentage of students at the different levels of reading proficiency 

 
 
 
 

 
Country 

Below 
Level 1b 

Level 
1b 

Level 
1a 

Level 
2 

Level 
3 

Level 
4 

Level 
5 

Level 
6 

Costa Rica 1.3 7.9 23.4 34.7 24.6 7.3 0.8 0.0
Georgia 13.5 20.0 28.5 24.1 11.2 2.3 0.3 0.0
Himachal Pradesh 22.5 37.6 29.1 8.7 1.9 0.2 0.0 0.0
Malaysia 4.3 12.2 27.5 35.5 17.6 2.8 0.1 0.0
Malta 8.3 10.3 17.7 23.0 22.3 13.9 4.0 0.5
Mauritius 8.8 13.6 24.3 29.9 18.2 4.8 0.4 0.0
Miranda-Venezuela 6.7 13.3 21.6 27.8 22.1 7.3 1.0 0.0
Moldova 8.4 18.8 30.1 27.6 12.7 2.4 0.1 0.0
Tamil Nadu-India 17.0 32.6 33.1 13.1 3.6 0.7 0.0 0.0
UAE 4.6 12.0 23.2 28.4 21.0 8.5 2.1 0.2
Albania 0.9 3.3 10.0 20.4 28.5 24.1 10.7 2.1
Argentina 11.3 18.7 26.7 25.6 14.4 3.1 0.2 0.0
Australia 10.7 15.8 25.1 25.4 16.0 6.0 0.9 0.1
Austria 1.9 8.1 17.5 24.1 26.0 17.4 4.5 0.4
Azerbaijan 9.7 26.1 37.0 21.5 5.3 0.5 0.0 0.0
Belgium 1.1 4.7 11.9 20.3 25.8 24.9 10.1 1.1
Brazil 5.0 16.0 28.6 27.1 15.9 6.1 1.2 0.1
Bulgaria 8.0 12.8 20.1 23.4 21.8 11.0 2.6 0.2
Canada 0.4 2.0 7.9 20.2 30.0 26.8 11.0 1.8
Chile 1.3 7.3 22.0 33.2 25.6 9.3 1.3 0.0
Chinese Taipei 0.7 3.5 11.4 24.6 33.5 21.0 4.8 0.4
Colombia 4.2 13.9 29.0 30.6 17.1 4.6 0.5 0.0
Croatia 1.0 5.0 16.5 27.4 30.6 16.4 3.1 0.1
Czech Republic 0.8 5.5 16.8 27.4 27.0 17.4 4.7 0.4
Denmark 0.4 3.1 11.7 26.0 33.1 20.9 4.4 0.3
Estonia 0.3 2.4 10.6 25.6 33.8 21.2 5.4 0.6
Finland 0.2 1.5 6.4 16.7 30.1 30.6 12.9 1.6
France 2.3 5.6 11.8 21.1 27.2 22.4 8.5 1.1
Germany 0.8 4.4 13.3 22.2 28.8 22.8 7.0 0.6
Greece 1.4 5.6 14.3 25.6 29.3 18.2 5.0 0.6
Hong Kong-China 0.2 1.5 6.6 16.1 31.4 31.8 11.2 1.2
Hungary 0.6 4.7 12.3 23.8 31.0 21.6 5.8 0.3
Iceland 1.1 4.2 11.5 22.2 30.6 21.9 7.5 1.0
Indonesia 1.7 14.1 37.6 34.3 11.2 1.0 0.0 0.0
Ireland 1.5 3.9 11.8 23.3 30.6 21.9 6.3 0.7
Israel 3.8 8.0 14.7 22.5 25.5 18.1 6.4 1.0
Italy 1.4 5.2 14.4 24.0 28.9 20.2 5.4 0.4
Japan 1.3 3.4 8.9 18.0 28.0 27.0 11.5 1.9
Jordan 6.9 13.5 27.6 31.8 16.5 3.4 0.2 0.0
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Country 

Below 
Level 1b 

Level 
1b 

Level 
1a 

Level 
2 

Level 
3 

Level 
4 

Level 
5 

Level 
6 

Kazakhstan 7.5 20.4 30.8 24.1 13.1 3.7 0.4 0.0
Korea 0.2 0.9 4.7 15.4 33.0 32.9 11.9 1.0
Kyrgyzstan 29.8 29.7 23.8 11.5 4.2 1.0 0.1 0.0
Latvia 0.4 3.3 13.9 28.8 33.5 17.2 2.9 0.0
Liechtenstein 2.8 12.8 24.0 31.1 24.6 4.2 0.0 0.0
Lithuania 0.9 5.5 17.9 30.0 28.6 14.1 2.8 0.1
Luxembourg 3.1 7.3 15.7 24.0 27.0 17.3 5.2 0.5
Macao-China 0.3 2.6 12.0 30.6 34.8 16.9 2.8 0.1
Mexico 3.2 11.4 25.5 33.0 21.2 5.3 0.4 0.0
Montenegro 5.9 15.8 27.8 28.0 16.8 5.0 0.6 0.0
Netherlands 0.1 1.8 12.5 24.7 27.6 23.5 9.1 0.7
New Zealand 0.9 3.2 10.2 19.3 25.8 24.8 12.9 2.9
Norway 0.5 3.4 11.0 23.6 30.9 22.1 7.6 0.8
Panama 13.2 23.1 28.9 20.7 10.1 3.4 0.5 0.0
Peru 14.1 22.0 28.7 22.1 10.1 2.6 0.4 0.0
Poland 0.6 3.1 11.3 24.5 31.0 22.3 6.5 0.7
Portugal 0.6 4.0 13.0 26.4 31.6 19.6 4.6 0.2
Qatar 17.8 22.4 23.2 18.3 11.1 5.4 1.5 0.2
Romania 4.1 12.7 23.6 31.6 21.2 6.1 0.7 0.0
Russian Federation 1.6 6.8 19.0 31.6 26.8 11.1 2.8 0.3
Serbia 2.0 8.7 22.1 33.2 25.3 7.9 0.8 0.0
Shanghai-China 0.1 0.6 3.4 13.3 28.5 34.7 17.0 2.4
Singapore 0.4 2.7 9.3 18.5 27.6 25.7 13.1 2.6
Slovak Republic 0.8 5.6 15.9 28.1 28.5 16.7 4.2 0.3
Slovenia 0.8 5.2 15.2 25.6 29.2 19.3 4.3 0.3
Spain 1.2 4.7 13.6 26.8 32.6 17.7 3.2 0.2
Sweden 1.5 4.3 11.7 23.5 29.8 20.3 7.7 1.3
Switzerland 0.7 4.1 12.1 22.7 29.7 22.6 7.4 0.7
Thailand 1.2 9.9 31.7 36.8 16.7 3.3 0.3 0.0
Trinidad Tobago 9.6 14.2 21.0 25.0 19.0 8.9 2.1 0.2
Tunisia 5.5 15.0 29.6 31.5 15.1 3.1 0.2 0.0
Turkey 0.8 5.6 18.1 32.2 29.1 12.4 1.8 0.0
United Kingdom 1.0 4.1 13.4 24.9 28.8 19.8 7.0 1.0
United States 0.6 3.9 13.1 24.4 27.6 20.6 8.4 1.5
Uruguay 5.5 12.5 23.9 28 20.3 8.1 1.7 0.1
OECD Average 1.1 4.6 13.1 24 28.9 20.7 6.8 0.8
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Appendix IV: Mean score and gender differences on the mathematics scale 

 
 
 

Boys Girls Boys - Girls  
Country 

 
Mean 

 
SE Mean SE Mean SE Diff. SE 

Shanghai-China 600 2.8 599 3.7 601 3.1 -1 4.0
Singapore 562 1.4 565 1.9 559 2.0 5 2.5
Hong Kong-China 555 2.7 561 4.2 547 3.4 14 5.6
Korea 546 4.0 548 6.2 544 4.5 3 7.4
Chinese Taipei 543 3.4 546 4.8 541 4.8 5 6.8
Finland 541 2.2 542 2.5 539 2.5 3 2.6
Liechtenstein 536 4.1 547 5.2 523 5.9 24 7.6
Switzerland 534 3.3 544 3.7 524 3.4 20 3.0
Japan 529 3.3 534 5.3 524 3.9 9 6.5
Canada 527 1.6 533 2.0 521 1.7 12 1.8
Netherlands 526 4.7 534 4.8 517 5.1 17 2.4
Macao-China 525 0.9 531 1.3 520 1.4 11 2.0
New Zealand 519 2.3 523 3.2 515 2.9 8 4.1
Belgium 515 2.3 526 3.3 504 3.0 22 4.3
Australia 514 2.5 519 3.0 509 2.8 10 2.9
Germany 513 2.9 520 3.6 505 3.3 16 3.9
Estonia 512 2.6 516 2.9 508 2.9 9 2.6
Iceland 507 1.4 508 2.0 505 1.9 3 2.8
Denmark 503 2.6 511 3.0 495 2.9 16 2.7
Slovenia 501 1.2 502 1.8 501 1.7 1 2.6
Norway 498 2.4 500 2.7 495 2.8 5 2.7
France 497 3.1 505 3.8 489 3.4 16 3.8
Slovak Republic 497 3.1 498 3.7 495 3.4 3 3.6
Austria 496 2.7 506 3.4 486 4.0 19 5.1
OECD Average 496 0.5 501 0.6 490 0.6 12 0.6
Poland 495 2.8 497 3.0 493 3.2 3 2.6
Sweden 494 2.9 493 3.1 495 3.3 -2 2.7
Czech Republic 493 2.8 495 3.9 490 3.0 5 4.1
United Kingdom 492 2.4 503 3.2 482 3.3 20 4.4
Hungary 490 3.5 496 4.2 484 3.9 12 4.5
Luxembourg 489 1.2 499 2.0 479 1.3 19 2.4
United States 487 3.6 497 4.0 477 3.8 20 3.2
Ireland 487 2.5 491 3.4 483 3.0 8 3.9
Portugal 487 2.9 493 3.3 481 3.1 12 2.5
Spain 483 2.1 493 2.3 474 2.5 19 2.2
Italy 483 1.9 490 2.3 475 2.2 15 2.7
Latvia 482 3.1 483 3.5 481 3.4 2 3.2
Lithuania 477 2.6 474 3.1 480 3.0 -6 3.0
Russian Fed. 468 3.3 469 3.7 467 3.5 2 2.8
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Boys Girls Boys - Girls  
Country 

 
Mean 

 
SE Mean SE Mean SE Diff. SE 

Greece 466 3.9 473 5.4 459 3.3 14 4.2
Malta 463 1.4 455 2.3 470 1.7 -15 2.8
Croatia 460 3.1 465 3.6 454 3.9 11 4.4
Israel 447 3.3 451 4.7 443 3.3 8 4.7
Turkey 445 4.4 451 4.6 440 5.6 11 5.1
Serbia 442 2.9 448 3.8 437 3.2 12 4
Azerbaijan 431 2.8 435 3.1 427 3 8 2.7
Bulgaria 428 5.9 426 6.2 430 6 -4 3.7
Romania 427 3.4 429 3.9 425 3.8 3 3.5
Uruguay 427 2.6 433 3 421 2.9 12 2.7
UAE 421 2.5 418 3.4 424 2.3 -6 3.1
Chile 421 3.1 431 3.7 410 3.6 21 4.1
Mauritius 420 1 422 1.4 418 1.4 3 2
Thailand 419 3.2 421 3.9 417 3.8 4 4.2
Mexico 419 1.8 425 2.1 412 1.9 14 1.5
Trinidad & Tobago 414 1.3 410 2.3 418 1.5 -8 2.9
Costa Rica 409 3 423 3.4 397 3.1 25 2.1
Kazakhstan 405 3 405 3.1 405 3.3 -1 2.3
Malaysia 404 2.7 403 3.1 406 3 -3 2.7
Montenegro 403 2 408 2.2 396 2.4 12 2.2
Moldova 397 3.1 399 3.5 396 3.3 3 2.6
Miranda-Venezuela 397 4.3 406 5.8 389 4.7 17 5.8
Argentina 388 4.1 394 4.5 383 4.4 10 3.4
Jordan 387 3.7 386 5.1 387 5.2 0 7.1
Brazil 386 2.4 394 2.4 379 2.6 16 1.7
Colombia 381 3.2 398 4 366 3.3 32 3.5
Georgia 379 2.8 378 3 381 3.1 -3 2.5
Albania 377 4 372 4.7 383 4.2 -11 4.1
Tunisia 371 3 378 3.3 366 3.2 12 2.3
Indonesia 371 3.7 371 4.1 372 4 -1 3.2
Qatar 368 0.7 366 1.2 371 1 -5 1.7
Peru 365 4 374 4.6 356 4.4 18 4
Panama 360 5.2 362 5.6 357 6.1 5 5
Tamil Nadu-India 351 5.1 347 5.3 354 6.1 -7 5.2
Himachal Pradesh 338 4.2 354 4.4 324 4.4 30 3.7
Kyrgyzstan 331 2.9 328 3.4 334 2.8 -6 2.3
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Appendix V: Mean score and gender differences on the science scale 

 
 
 

Boys Girls Boys - Girls  
Country 

 
Mean 

 
SE Mean SE Mean SE Diff. SE 

Shanghai-China 575 2.3 574 3.1 575 2.3 -1 2.9
Finland 554 2.3 546 2.7 562 2.6 -15 2.6
Hong Kong-China 549 2.8 550 3.8 548 3.4 3 4.7
Singapore 542 1.4 541 1.8 542 1.8 -1 2.4
Japan 539 3.4 534 5.5 545 3.9 -12 6.7
Korea 538 3.4 537 5.0 539 4.2 -2 6.3
New Zealand 532 2.6 529 4.0 535 2.9 -6 4.6
Canada 529 1.6 531 1.9 526 1.9 5 1.9
Estonia 528 2.7 527 3.1 528 3.1 -1 3.2
Australia 527 2.5 527 3.1 528 2.8 -1 3.2
Netherlands 522 5.4 524 5.3 520 5.9 4 3.0
Chinese Taipei 520 2.6 520 3.7 521 4.0 -1 5.6
Germany 520 2.8 523 3.7 518 3.3 6 4.2
Liechtenstein 520 3.4 527 5.0 511 5.1 16 7.5
Switzerland 517 2.8 520 3.2 512 3.0 8 2.7
United Kingdom 514 2.5 519 3.6 509 3.2 9 4.5
Slovenia 512 1.1 505 1.7 519 1.6 -14 2.5
Macao-China 511 1.0 510 1.3 512 1.2 -2 1.5
OECD Average 501 0.5 501 0.6 501 0.6 0 0.6
Poland 508 2.4 505 2.7 511 2.8 -6 2.7
Ireland 508 3.3 507 4.3 509 3.8 -3 4.8
Belgium 507 2.5 510 3.6 503 3.2 6 4.5
Hungary 503 3.1 503 3.8 503 3.5 0 3.8
United States 502 3.6 509 4.2 495 3.7 14 3.3
Czech Republic 500 3.0 498 4.0 503 3.2 -5 4.2
Norway 500 2.6 498 3.0 502 2.8 -4 2.8
Denmark 499 2.5 505 3.0 494 2.9 12 3.2
France 498 3.6 500 4.6 497 3.5 3 3.9
Iceland 496 1.4 496 2.1 495 2.0 2 2.9
Sweden 495 2.7 493 3.0 497 3.2 -4 3.0
Austria 494 3.2 498 4.2 490 4.4 8 5.7
Latvia 494 3.1 490 3.7 497 3.2 -7 3.4
Portugal 493 2.9 491 3.4 495 3.0 -3 2.8
Lithuania 491 2.9 483 3.5 500 2.9 -17 2.9
Slovak Republic 490 3.0 490 4.0 491 3.2 -1 4.1
Italy 489 1.8 488 2.5 490 2.0 -2 2.9
Spain 488 2.1 492 2.5 485 2.3 7 2.3
Croatia 486 2.8 482 3.5 491 3.9 -9 4.7
Luxembourg 484 1.2 487 2.0 480 1.6 7 2.6
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Boys Girls Boys - Girls  
Country 

 
Mean 

 
SE Mean SE Mean SE Diff. SE 

Russian Federation 478 3.3 477 3.7 480 3.5 -3 2.9
Greece 470 4.0 465 5.1 475 3.7 -10 3.8
Malta 461 1.7 444 2.4 478 2.1 -35 2.9
Israel 455 3.1 453 4.4 456 3.2 -3 4.4
Turkey 454 3.6 448 3.8 460 4.5 -12 4.1
Chile 447 2.9 452 3.5 443 3.5 9 3.8
Serbia 443 2.4 442 3.1 443 2.8 -1 3.5
Bulgaria 439 5.9 430 6.8 450 5.3 -20 4.4
United Arab 438 2.6 422 3.6 454 2.5 -31 3.4
Costa Rica 430 2.8 439 3.3 423 2.8 17 2.4
Romania 428 3.4 423 3.9 433 3.7 -10 3.9
Uruguay 427 2.6 427 3.2 428 2.6 -1 2.8
Thailand 425 3.0 418 3.8 431 3.4 -13 4.0
Malaysia 422 2.7 417 2.9 427 3.0 -10 2.6
Miranda-Venezuela 422 4.9 427 5.9 418 5.7 9 6.1
Mauritius 417 1.1 411 1.6 423 1.6 -12 2.3
Mexico 416 1.8 419 2.0 413 1.9 6 1.6
Jordan 415 3.5 398 5.5 433 4.2 -35 6.9
Moldova 413 3.0 406 3.3 420 3.3 -14 2.8
Trinidad & Tobago 410 1.2 401 2.1 419 1.4 -18 2.7
Brazil 405 2.4 407 2.6 404 2.6 3 1.8
Colombia 402 3.6 413 4.3 392 3.7 21 3.5
Montenegro 401 2.0 395 2.4 408 2.6 -13 3.0
Argentina 401 4.6 397 5.1 404 4.8 -8 3.8
Tunisia 401 2.7 401 2.9 400 2.8 1 2.0
Kazakhstan 400 3.1 396 3.4 405 3.5 -9 2.9
Albania 391 3.9 377 4.8 406 4.0 -29 4.1
Indonesia 383 3.8 378 4.2 387 4.0 -9 3.3
Qatar 379 0.9 366 1.4 393 1.0 -26 1.7
Panama 376 5.7 375 6.4 377 6.6 -2 6.1
Azerbaijan 373 3.1 370 3.4 377 3.2 -7 2.6
Georgia 373 2.9 363 3.4 383 3.0 -19 2.6
Peru 369 3.5 372 3.7 367 4.4 5 4.2
Tamil Nadu-India 348 4.2 343 4.1 353 5.3 -10 4.6
Kyrgyzstan 330 2.9 318 3.7 340 2.9 -22 3.1
Himachal Pradesh 325 4.2 335 4.9 316 4.3 20 4.5
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Appendix VI: Mean score and gender differences on the reading scale 

 
 
 

Boys Girls Boys - Girls  
Country 

 
Mean 

 
SE Mean SE Mean SE Diff. SE 

Shanghai-China 556 2.4 536 3.0 576 2.3 -40 2.9
Korea 539 3.5 523 4.9 558 3.8 -35 5.9
Finland 536 2.3 508 2.6 563 2.4 -55 2.3
Hong Kong-China 533 2.1 518 3.3 550 2.8 -33 4.4
Singapore 526 1.1 511 1.7 542 1.5 -31 2.3
Canada 524 1.5 507 1.8 542 1.7 -34 1.9
New Zealand 521 2.4 499 3.6 544 2.6 -46 4.3
Japan 520 3.5 501 5.6 540 3.7 -39 6.8
Australia 515 2.3 496 2.9 533 2.6 -37 3.1
Netherlands 508 5.1 496 5.1 521 5.3 -24 2.4
Belgium 506 2.3 493 3.4 520 2.9 -27 4.4
Norway 503 2.6 480 3.0 527 2.9 -47 2.9
Estonia 501 2.6 480 2.9 524 2.8 -44 2.5
Switzerland 501 2.4 481 2.9 520 2.7 -39 2.5
Poland 500 2.6 476 2.8 525 2.9 -50 2.5
Iceland 500 1.4 478 2.1 522 1.9 -44 2.8
United States 500 3.7 488 4.2 513 3.8 -25 3.4
Liechtenstein 499 2.8 484 4.5 516 4.5 -32 7.1
Sweden 497 2.9 475 3.2 521 3.1 -46 2.7
Germany 497 2.7 478 3.6 518 2.9 -40 3.9
Ireland 496 3.0 476 4.2 515 3.1 -39 4.7
France 496 3.4 475 4.3 515 3.4 -40 3.7
Chinese Taipei 495 2.6 477 3.7 514 3.6 -37 5.3
Denmark 495 2.1 480 2.5 509 2.5 -29 2.9
United Kingdom 494 2.3 481 3.5 507 2.9 -25 4.5
Hungary 494 3.2 475 3.9 513 3.6 -38 4.0
OECD Average 493 0.5 474 0.6 513 0.5 -39 0.6
Portugal 489 3.1 470 3.5 508 2.9 -38 2.4
Macao-China 487 0.9 470 1.3 504 1.2 -34 1.7
Italy 486 1.6 464 2.3 510 1.9 -46 2.8
Latvia 484 3.0 460 3.4 507 3.1 -47 3.2
Slovenia 483 1.0 456 1.6 511 1.4 -55 2.3
Greece 483 4.3 459 5.5 506 3.5 -47 4.3
Spain 481 2.0 467 2.2 496 2.2 -29 2.0
Czech Republic 478 2.9 456 3.7 504 3.0 -48 4.1
Slovak Republic 477 2.5 452 3.5 503 2.8 -51 3.5
Croatia 476 2.9 452 3.4 503 3.7 -51 4.6
Israel 474 3.6 452 5.2 495 3.4 -42 5.2
Luxembourg 472 1.3 453 1.9 492 1.5 -39 2.3
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Boys Girls Boys - Girls  
Country 

 
Mean 

 
SE Mean SE Mean SE Diff. SE 

Austria 470 2.9 449 3.8 490 4.0 -41 5.5
Lithuania 468 2.4 439 2.8 498 2.6 -59 2.8
Turkey 464 3.5 443 3.7 486 4.1 -43 3.7
Russian Federation 459 3.3 437 3.6 482 3.4 -45 2.7
Chile 449 3.1 439 3.9 461 3.6 -22 4.1
Costa Rica 443 3.2 435 3.7 449 3.0 -14 2.4
Malta 442 1.6 406 2.3 478 1.9 -72 2.8
Serbia 442 2.4 422 3.3 462 2.5 -39 3.0
UAE 431 2.9 402 3.7 460 2.6 -58 3.3
Bulgaria 429 6.7 400 7.3 461 5.8 -61 4.7
Uruguay 426 2.6 404 3.2 445 2.8 -42 3.1
Mexico 425 2.0 413 2.1 438 2.1 -25 1.6
Romania 424 4.1 403 4.6 445 4.3 -43 4.4
Miranda-Venezuela 422 5.3 412 6.9 430 5.9 -17 7.4
Thailand 421 2.6 400 3.3 438 3.1 -38 3.8
Trinidad & Tobago 416 1.2 387 1.9 445 1.6 -58 2.5
Malaysia 414 2.9 396 3.0 431 3.0 -35 2.3
Colombia 413 3.7 408 4.5 418 4.0 -9 3.8
Brazil 412 2.7 397 2.9 425 2.8 -29 1.7
Montenegro 408 1.7 382 2.1 434 2.1 -53 2.6
Mauritius 407 1.1 386 1.6 426 1.4 -40 2.0
Jordan 405 3.3 377 4.7 434 4.1 -57 6.2
Tunisia 404 2.9 387 3.2 418 3.0 -31 2.2
Indonesia 402 3.7 383 3.8 420 3.9 -37 3.3
Argentina 398 4.6 379 5.1 415 4.9 -37 3.8
Kazakhstan 390 3.1 369 3.2 412 3.4 -43 2.7
Moldova 388 2.8 366 3.0 411 3.1 -45 2.5
Albania 385 4.0 355 5.1 417 3.9 -62 4.4
Georgia 374 2.9 344 3.4 405 3.0 -61 2.7
Qatar 372 0.8 347 1.3 397 1.0 -50 1.8
Panama 371 6.5 354 7.0 387 7.3 -33 6.7
Peru 370 4.0 359 4.2 381 4.9 -22 4.7
Azerbaijan 362 3.3 350 3.7 374 3.3 -24 2.4
Tamil Nadu-India 337 5.5 317 5.8 353 6.2 -36 5.6
Himachal Pradesh 317 4.0 312 5.0 322 4.0 -10 4.3
Kyrgyzstan 314 3.2 287 3.8 340 3.2 -53 2.7
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