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OVERVIEW OF PISA

1. The Programme for International Student Assessment (PISA) is a collaborative effort among the

member countries of the Organization for Economic Co-operation and Development (OECD).

The primary goal of this international study is to assess how well 15-year-old youths approaching

the end of compulsory education have acquired the knowledge and skills essential for participation

in our challenging society.  Based on the findings, the researchers will develop educational

indicators to help governmental bodies and policy makers examine, evaluate, and monitor the

effectiveness of the education system at both national and school levels.

2. The PISA assessment takes place every three years starting from 2000.  PISA 2003 is the

second cycle of this assessment.  Similar to PISA 2000, the present assessment covers the

domains of “Mathematical”, “Scientific”, and “Reading” Literacy, with the major focus shifting

from reading literacy towards mathematical literacy.  In order to examine the ability of students to

solve problems in real-life situations, another subject domain of “Problem Solving Skills” has

been introduced in PISA 2003.

3. In PISA 2003, over 250,000 students from more than 9,000 schools in 41 countries/regions

(Table 1) took part in a two-hour test in their schools.

4. The purpose of PISA is to assess students’ acquisition of the important knowledge and skills

needed in adult life, but not necessarily be restricted to the school curriculum.  The term “literacy”

is used in the PISA study to encapsulate this broader conception of knowledge and skills.  The

PISA Consortium has developed a framework describing the scope and dimensions of the

assessment for the four domains of literacy.  Each domain has three dimensions: the content or

structure of knowledge that students should acquire; the processes that need to be performed;

and the situation or context in which knowledge and skills are applied or drawn on.  In addition

to the assessment of the four domains, in PISA 2003 students and school principals were required

to complete the background questionnaires (an additional parent questionnaire is included in

Table 1  Participating Countries/Regions of PISA 2003 

OECD Countries/Regions   Partner Countries/Regions 
Australia Hungary Norway Brazil 
Austria Iceland Poland Hong Kong, China 
Belgium Ireland Portugal Indonesia 
Canada Italy Slovak Republic Latvia 
Czech Republic Japan Spain Liechtenstein 

Denmark Korea Sweden Macao, China 
Finland Luxembourg Switzerland Russian Federation 
France Mexico Turkey Serbia and Montenegro 

Germany Netherlands United Kingdom Thailand 
Greece New Zealand United States Tunisia 
   Uruguay 
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HKPISA) to gather more background information of the participating students.  The collected

data are vital to provide a solid base for policy-oriented analysis of the assessment results.

MAIN STUDY OF HKPISA 2003

5. The HKPISA 2003 main study was conducted from May to July 2003.  A two-stage stratified

sampling design was used.  In the first stage, a random sample of schools from each stratum were

selected with probability proportional to the sample size.  Schools were stratified based on the

type of the school (government, aided and independent/private) and student academic intake

(high, medium and low).  The distribution of schools is shown in Table 2.

6. In the second stage, thirty-five 15-year-old students were randomly selected from each school

that agreed to participate.  A total of 4,478 students from 145 schools participated in the final

analysis and international comparison.  The sample represents the target population well.

Table 3 shows the grade distribution of the sampled students in HKPISA 2003.

 

Table 2  Participating Schools for Each Sampling Stratum in HKPISA 2003 

Explicit Stratum Implicit Stratum Total Number of 
Schools 

Number of Schools 
Participated 

Government High Ability 17 8 

 Medium Ability 9 3 

 Low Ability 10 4 

Aided High Ability 127 50 

 Medium Ability 124 41 

 Low Ability 107 33 

Independent/Private# Local/DSS* 29 5 

 International 20 1 

Total  443 145 
Note:  #There is no intake classification for independent/private schools. 

       *DSS refers to schools under the Direct Subsidy Scheme. 

Table 3  Grade Distribution of Students Participating in HKPISA 2003 

Form/Grade Number of Students Proportion (%) 

S1/7 211 4.7 

S2/8 439 9.8 

S3/9 1,132 25.3 

S4/10 2,692 60.1 

S5/11 4 0.1 

Total 4,478 100 
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7. To ensure the data are collected in internationally comparable conditions, the HKPISA Centre

trained 51 test administrators to administer the assessment in schools according to the OECD

assessment procedures.  After data collection, 8 markers for reading and 16 markers each for

mathematics, science and problem solving were recruited.  They are teachers or prospective

teachers in the relevant fields.  They were trained by our subject experts according to the marking

guides of open-ended response questions provided by OECD.  Open-ended response questions

of 900 booklets were selected for multiple marking by four markers so that marker reliability can

be assessed.

MAJOR FINDINGS

Quality and Equality

8. The findings derived from HKPISA 2003 are important to shed light on both the quality and

equality of the education system in Hong Kong.  Quality refers to the effectiveness of the

education system in fostering students’ literacy skills.  Equality of educational opportunity,

specifically in this report, refers to the level of educational outcomes of students from different

social, economic, and cultural backgrounds.

9. Concerning the overall quality, Hong Kong students performed well in the four assessment

domains.  Consistent with the first cycle of PISA + study, Hong Kong ranked among the top 10

countries/regions in all four domains (ranked 1st in mathematics, 2nd in problem solving, 3rd in

science, and 10th in reading).  The mean performance was significantly above the OECD

average.1   Taking statistical significance into account, Hong Kong performed better in

mathematical literacy than all other participating countries/regions except Finland, Korea, the

Netherlands, Liechtenstein, and Japan.  Hong Kong’s scientific literacy performance was better

than other participating countries/regions except Finland, Japan, Korea, Liechtenstein, Australia,

Macao, the Netherlands, and Czech Republic.  Hong Kong outperformed in problem solving

skills other countries/regions except Korea, Finland, Japan, New Zealand, Macao, and

Liechtenstein.  Only Finland, Korea, Canada, and Australia performed better than Hong Kong

in reading literacy.  (See Appendix I)

10. As far as equality in education is concerned, the differences between high (95th percentile) and

low (5th percentile) achievers in all domains are relatively small and less than the OECD averages.

It suggests that most Hong Kong students have similar access to, and can benefit from, schooling

in the Hong Kong education system.  Besides, socio-economic and cultural background (SES)

has only a relatively small impact on the literacy performance of Hong Kong students.  The

1 The OECD average is set to 500 points with standard deviation of 100.
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impact of SES on academic achievement is often expressed as “socio-economic gradient”2 .

The slope of the gradient line is an indication of the extent of inequality in student performance

attributable to SES.  The modest socio-economic gradient of Hong Kong suggests that Hong

Kong students perform equally well regardless of their different socio-economic and cultural

background.  One reason could be that Hong Kong educators and parents are doing well in

helping the disadvantaged students.  Hong Kong’s 15-year-olds also scored higher than students

with similar socio-economic and cultural background in many other countries/regions (see

Appendix II).

11. Although Hong Kong is moving towards a more equal educational policy, for instance, by reducing

the number of performance bands (officially named allocation bands) from five to three in the

SSPA (Secondary School Places Allocation System), in reality the secondary education system

is still highly segregated based on academic achievement. Results from HKPISA2003 indicated

that schools’ academic intake is still a significant determining factor of students’ performance in

mathematics, science, reading, and problem solving.  Despite this segregation, Hong Kong’s

low achievers performed better in all of the four domains than the OECD countries/regions, on

average.  It can be posited tentatively that our schools and teachers are catering to the needs of

low achievers quite effectively.

Student Achievement in Mathematical Literacy

12. On average, Hong Kong students perform well and maintain the highest ranking among all

participating countries/regions in the combined mathematical literacy scores (550 points).  Their

scores on the four mathematics sub-scales are 558, 558, 545, and 540 in “space and shape”,

“uncertainty”, “quantity”, and “change and relationships” respectively, which are much higher

than the corresponding OECD averages of 496, 502, 501, and 499.  In particular, our students

outperform students in other countries in “space and shape” and “uncertainty”, and are comparable

to students in the top scoring countries in “quantity” and “change and relationships”.  The

performance of our students is also much higher than the OECD averages in various mathematical

literacy assessment dimensions such as different mathematical strands, processes, situations as

well as item formats.

13. Besides, both lower and higher achievers of Hong Kong are better than their international

counterparts.  In fact, our students not only perform the best in PISA mathematics assessment,

Hong Kong also takes the lead in the percentage of higher proficiency students in mathematics.

There are altogether 30.7% of our students achieving high proficiency levels of Level 5 and

Level 6.  These outstanding results in mathematical literacy may suggest that our students could

highly make sense of different mathematical problems and situations in their daily life experience.

2 Steeper gradients indicate greater impact of SES on student performance, which means more inequality.  In contrast,

smaller gradients indicate smaller impact of SES on student performance and hence suggest less inequality.
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14. It is worth noting that the gender difference in mathematical literacy among Hong Kong students

is reduced from 18 points in HKPISA+ to 4 points in HKPISA 2003, which is not statistically

significant anymore in the present study.  It may signify a trend of growing gender equality in

mathematical learning and performance in Hong Kong.  However, the gender difference in learning

attitudes and learning processes of mathematics needs further investigation.

Student Achievement in Scientific Literacy

15. Hong Kong students achieve an average score of 539 points in scientific literacy, ranking 3rd

among the 41 participating countries/regions.  Across different percentile groups, our scores are

consistently higher than the OECD averages.  Such difference is particularly great in the lower

ability levels (the 5th, 10th, and 25th percentiles), indicating that Hong Kong’s low achievers are

less disadvantaged in scientific literacy when compared with other countries.  Hong Kong students

perform better than students in the OECD countries, on average, in all four components of

scientific literacy, particularly in “understanding concepts” and “identifying evidence”.  These

results reflect the strength of our science education in the mastery of scientific knowledge and

the integration of practical work with learning of science concepts derived from the investigatory

approach in the junior secondary science curriculum.

16. Similar to mathematical literacy, there is no significant gender difference in Science performance

in the present study.  However, boys tend to do better than girls in “understanding scientific

knowledge”, while girls perform better than boys in other competency areas pertaining to the

process of scientific enquiry.  This raises an issue of what constitutes a valid assessment instrument

for scientific literacy in terms of the relative weightings assigned to scientific knowledge and

process skills, and the different formats of assessment items.

Student Achievement in Reading Literacy

17. In reading, Hong Kong students did not do as well in PISA 2003 compared with PISA+.  The

rank drops from the 6th (525 scores) in PISA+ to the 10th (510 scores) in PISA 2003.  This may

be due to a drop in performance among the high achievers.  Besides, comparatively speaking,

there is a significant decrease in the proportion of Hong Kong students attaining Level 4 and

Level 5 with a concomitant significant increase in the proportion of students at Level 1 and Level

2.  The present result shows that, compared to the top reading performance countries/regions,

we have fewer proficient readers and more less-proficient readers.

18. Across different text types in the reading assessment framework, Hong Kong students performed

the best in the argumentative text type in PISA+.  However, the ability to comprehend

argumentative texts was not assessed in PISA 2003.  Among the three text types assessed, Hong

Kong students did not handle narrative texts as effectively as expository and descriptive texts.  In
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fact, the reading skills involved in comprehending the narrative text are quite different from the

skills required for the other two text types.  Concerning gender difference, boys’ disadvantage is

persistent such that the gender gap was widened from 16 points in HKPISA+ to 32 points in

HKPISA 2003, which is statistically significant.

Student Achievement in Problem Solving Skills

19. Hong Kong ranked 2nd in terms of the mean scores of the problem solving scale (548 points).

Both the higher and lower achievers in Hong Kong performed better than their international

counterparts. The difference between the higher and lower achievers in Hong Kong is also smaller

than the OECD average.  Over one-third of our students reached Proficiency Level 3 indicating

that they are “reflective and communicative problem solvers”.  Hong Kong students generally

perform better than their OECD counterparts in all of the three types of problem solving skills,

i.e. decision-making, system analysis and design, and trouble shooting. Also, gender difference in

problem solving skills is small in Hong Kong.

20. It is worth noting that there is a significant correlation between problem solving and other areas

of performance, especially mathematics.  Similar to mathematical literacy, problem solving also

requires a high level of analytical reasoning skills.

Parental Involvement and Investment

21. Home-based communication and investment are important to student achievement.  Similar to the

first cycle of HKPISA+ study, “social and educational communication” contributed significantly

to students’ mathematics, reading and problem solving performance in PISA 2003.  Students,

who communicate with their parents more often about daily “social and educational” topics,

indicated by their spending time talking, having the evening meals together, and discussing

schoolwork and school life, tend to perform better in three of the domains of literacy.

22. Parental investment in cultural, educational and computer resources has a significant contribution

to students’ literacy performance.  Students whose families have more cultural possessions, such

as classical literature, books of poetry, and works of art, tend to perform better in mathematics,

science and problem solving.  Students with more educational resources such as a dictionary, a

desk for study, textbooks, calculators, and a quiet place to study tend to perform better in

mathematics.  Secondary school students with more computer facilities such as educational

software at home perform better than others in all four domains.
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23. Overall, home-based communication and educational facilities show the greatest significant effects

on literacy performance in all subjects.  These results suggest that effort to improve students’

communication with their family and to improve the accessibility of educational facilities are

good investments in student learning.

IMPLICATIONS AND RECOMMENDATIONS

For Policy Makers

24. While this was the second cycle of the PISA assessment administered in Hong Kong, the testing

interval between the previous and the present assessment (PISA+ and PISA 2003) is only 18

months.  Therefore, it is difficult to draw a clear and comparable picture with the previous one

and the two results do not make a trend.  For a more reliable comparison over time, we look

forward to the third cycle of assessment in 2006.

25. Overall, Hong Kong students perform quite well in all four domains of literacy.  It can be posited

tentatively that our education system is effective in developing students’ literacy without sacrificing

equality.  Students, regardless of their socio-economic background, can benefit from the education

system.  However, academic segregation in terms of ability of student intake among schools is

still very high.  Education policy should aim to alleviate the burden of structural constraints in the

education system such as providing extra teaching force for disadvantaged schools and designing

relevant teaching and learning strategies to cater for the diverse needs of students.

26. The effect of parental involvement and investment are consistently significant in the two PISA

studies in 2000 and 2003.  At the policy level, parenting education was explicitly emphasized in

the 1999 Policy Address and a total of 50 million dollars were allocated to promote family

education by 2000-2005.  This kind of funding for parenting education should be allocated on a

long-term basis.  These parenting programmes should focus on improving parents’ attitude and

skills in communicating with their children.

27. Moreover, as indicated by the present study, computer facilities have become an essential tool

for learning.  Therefore, extra computer facilities should be available at schools or in the community,

and flexible opening hours in computer laboratories or centres should be implemented so that

disadvantaged students can have equal opportunity to learn in the information society.

28. Hong Kong students perform well in mathematics, problem solving and science.  Results of the

reading performance are relatively lower than other domains, which point to the importance of

developing a reading culture at home, in the school and in the community.  Besides, boys still

perform significantly poorer than girls in reading.  Helping boys to do better in reading and to

enjoy the process of reading should also be a concern to policy makers, educators and parents.
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29. All in all, to promote reading competence, it is important to develop a reading culture at different

levels of the society.  This can be done, for example, by establishing community libraries that

provide convenient access to books and other reading materials by the public, supporting parents

to help their children read at home, and implementing extensive reading programmes in schools.

For Educators & Parents

30. Regarding Mathematics, the continual outstanding achievement of Hong Kong students in

mathematical literacy of PISA 2003 can be regarded as, first of all, an indicator of the strength of

local mathematics education in cultivating basic mathematical knowledge and skills by more

conventional pedagogical strategies of mainly lectures, demonstration of examples, and class

practice, for which our mathematics teachers’ hard work should be recognized and appreciated.

Furthermore, it strongly suggests that such proficiency in basic knowledge and skills has, in effect,

constituted a solid foundation for individual development of higher-order skills in mathematical

thinking, which our teachers are, at least currently, not known to be particularly enthusiastic

about in their classroom teaching.

31. Admittedly, the present PISA findings, by themselves, do not have very specific curriculum

recommendations.  However, given the present situation of a generally outstanding mathematics

achievement, our mathematics teachers can have sufficient room to attempt to bring our

mathematics teaching in line with a broader conception of mathematics of the information age by

taking a more liberal move to de-emphasize the current demands for skills in fast, complicated

symbolic or other routine mathematical manipulations, and instead, to give students more

opportunities to analyze, to conceptualize, to reason, to argue and to reflect in working out

mathematics in the classroom.

32. As a minimal condition for implementing this move, the general public, the parents in particular,

have to be simultaneously informed of and gradually inculcated with this broader conception of

mathematics.  With this new attempt, we may not maintain the top ranking in the next “league

table”.  A trade-off between excellence in achievement rankings by clinging to traditional pedagogy

and a more balanced development in students’ competencies towards the desirable goals

of education may be inevitable, at least in the beginning, but it presents an obvious better option

in the long term.

33. In short, what is at issue here in Hong Kong for mathematics educators is not so much about

students’ performance on the PISA assessment items, but rather the need for a deeper reflection

on raising the 21st Century learners’ mathematical awareness in coping with the complexity of

their future lives.
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34. Regarding Science, our scores are better than the OECD averages in all the four components of

scientific literacy.  However, the performance in “understanding concepts” and “identifying

evidence” is better than that in “recognizing questions” and “drawing conclusions”.  This differential

achievement can be attributed to the advocacy of an investigative approach of science teaching in

the junior science curriculum.  This approach emphasizes the learning of scientific knowledge and

skills through engagement in practical work.  In general, a guided discovery approach is used in

which the students follow highly prescriptive instructions from their teachers, so that they are

directed to obtain the ‘right’ results and arrive at predetermined conclusions, instead of providing

them the opportunities to employ their creativity and critical thinking during practical work.  This

situation can be improved by using generic questions rather than highly structured worksheets to

guide the students to design their own investigations, to interpret their own results and to draw

their own conclusions.

35. Regarding Reading, efforts should be made in two areas: what to teach and how to teach. Concerning

what to teach, a comprehensive and cross-subject reading curriculum can be designed and

implemented.  This reading curriculum should incorporate two kinds of reading strategies as the

learning objective.  The first type of reading strategy facilitates students’ text comprehension in

general.  For example, students can be taught how to skim, how to adjust reading pace for different

reading purposes, or how to preview and predict text content.  The second kind of strategy helps

students understand textbooks and reading materials written for the different school subjects.  In

particular, students can be taught how information in a reading text is organized, such as a passage

describing the process of weathering in Geography, and how to make use of linguistic clues to

identify causes and effects in a passage, for example, about environmental protection in Biology.

36. Concerning how to teach, students can be provided with more opportunities to read and be

guided to understand, analyze and evaluate text contents and formats through questioning and

structured discussions.  In addition, students should be encouraged to read a wide range of

reading materials written for various contexts e.g. texts written for educational, personal,

occupational and public uses.  Moreover, reading tasks focusing on higher levels of comprehension

(e.g. tasks which elicit readers’ reflection on the text content and form) can be designed.

37. Regarding Problem Solving, the results reveal that Hong Kong students are strong problem

solvers, and over one–third of 15-year-olds of Hong Kong are “reflective, communicative problem

solvers” who are able to tackle the most difficult problems in the assessment.  These findings are

encouraging.  As we now learn that Hong Kong students do have their strengths in problem

solving, curriculum planners should take note of this when they plan our new curricula, such as

Liberal Studies.  It is advisable for curriculum developers to keep in mind the three major

components of the framework of problem solving- problem types, problem context and problem-

solving processes - established by the OECD when they conduct needs analysis in the current

curriculum reform.
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38. Regardless of parents’ SES, the findings support that home-based involvement and investment is

a promising avenue for enhancing students’ academic success.  Parents can support their children’s

learning performance by discussing with them about schoolwork and school life, spending time to

talk, or having evening meals together at home.  However, the association between school-

based involvement and student performance is negative, which shows that parental involvement

at school level is still low.  It suggests that the nature of school-based involvement is still problem-

oriented in Hong Kong, i.e. the parents will get involved only if their children have problems at

school.

39. Regarding family investment, students in families with more cultural resources and computer

facilities at home tend to perform better in all of the four domains.  Cultural resources, including

classical literature, books of poetry and works of art, appear to be a facilitator for student

learning.  Educational resources, such as a quiet place or a desk for study, showed a significant

association with students’ mathematical performance.  Spending on computer resources, such

as providing educational software, internet and computer access at home, can also promote

students’ literacy performance.  However, parents and teachers should be aware that misuses of

computer could distract students from learning, and students still need guidance for the appropriate

use of computers as a learning tool.

For Future Research

40. PISA 2003 has provided an opportunity to measure proficiency of mathematics, science, reading

and problem solving of the 15-year-olds in Hong Kong in an international context.  This report

has also discussed the impact of parental involvement and investment on student performance.

We have found parental involvement and investment to be important determinants for Hong

Kong students’ success in school.  PISA 2003 has additionally provided useful information

about student self-related cognition, learning strategies, and organisational characteristics of the

school that are worthy of further study.

41. In future studies, we plan to strengthen our collaboration with teachers’ professional associations,

researchers, and policy makers.  We hope that by identifying the strengths and weaknesses of

Hong Kong students’ academic achievement, PISA can inform future curriculum reforms in the

areas of curriculum, pedagogy and educational evaluation.
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Appendix I  Literacy Performance of 15-Year-Olds in the Four Domains of Literacy 
Mathematical Literacy Scientific Literacy Reading Literacy Problem Solving Skills 

Country/Region Mean S.E. Country/Region Mean S.E. Country/Region Mean S.E. Country/Region Mean S.E. 

Hong Kong 550 (4.5) Finland 548 (1.9) Finland 543 (1.6) Korea 550 (3.1) 

Finland 544 (1.9) Japan 548 (4.1) Korea 534 (3.1) Hong Kong 548 (4.2) 

Korea 542 (3.2) Hong Kong 539 (4.3) Canada 528 (1.7) Finland 548 (1.9) 

Netherlands 538 (3.1) Korea 538 (3.5) Australia 525 (2.1) Japan 547 (4.1) 

Liechtenstein 536 (4.1) Liechtenstein 525 (4.3) Liechtenstein 525 (3.6) New Zealand 533 (2.2) 

Japan 534 (4.0) Australia 525 (2.1) New Zealand 522 (2.5) Macao 532 (2.5) 

Canada 532 (1.8) Macao 525 (3.0) Ireland 515 (2.6) Australia 530 (2.0) 

Belgium 529 (2.3) Netherlands 524 (3.1) Sweden 514 (2.4) Liechtenstein 529 (3.9) 

Macao 527 (2.9) Czech Republic 523 (3.4) Netherlands 513 (2.9) Canada 529 (1.7) 

Switzerland 527 (3.4) New Zealand 521 (2.4) Hong Kong 510 (3.7) Belgium 525 (2.2) 

Australia 524 (2.1) Canada 519 (2.0) Belgium 507 (2.6) Switzerland 521 (3.0) 

New Zealand 523 (2.3) Switzerland 513 (3.7) Norway 500 (2.8) Netherlands 520 (3.0) 

Czech Republic 516 (3.5) France 511 (3.0) Switzerland 499 (3.3) France 519 (2.7) 

Iceland 515 (1.4) Belgium 509 (2.5) Japan 498 (3.9) Denmark 517 (2.5) 

Denmark 514 (2.7) Sweden 506 (2.7) Macao 498 (2.2) Czech Republic 516 (3.4) 

France 511 (2.5) Ireland 505 (2.7) Poland 497 (2.9) Germany 513 (3.2) 

Sweden 509 (2.6) Hungary 503 (2.8) France 496 (2.7) Sweden 509 (2.4) 

Austria 506 (3.3) Germany 502 (3.6) United States 495 (3.2) Austria 506 (3.2) 

Germany 503 (3.3) Poland 498 (2.9) Denmark 492 (2.8) Iceland 505 (1.4) 

Ireland 503 (2.4) Slovak Republic 495 (3.7) Iceland 492 (1.6) Hungary 501 (2.9) 

Slovak Republic 498 (3.3) Iceland 495 (1.5) Germany 491 (3.4) Ireland 498 (2.3) 

Norway 495 (2.4) United States 491 (3.1) Austria 491 (3.8) Luxembourg 494 (1.4) 

Luxembourg 493 (1.0) Austria 491 (3.4) Latvia 491 (3.7) Slovak Republic 492 (3.4) 

Poland 490 (2.5) Russian Federation 489 (4.1) Czech Republic 489 (3.5) Norway 490 (2.6) 

Hungary 490 (2.8) Latvia 489 (3.9) Hungary 482 (2.5) Poland 487 (2.8) 

Spain 485 (2.4) Spain 487 (2.6) Spain 481 (2.6) Latvia 483 (3.9) 

Latvia 483 (3.7) Italy 486 (3.1) Luxembourg 479 (1.5) Spain 482 (2.7) 

United States 483 (2.9) Norway 484 (2.9) Portugal 478 (3.7) Russian Federation 479 (4.6) 

Russian Federation 468 (4.2) Luxembourg 483 (1.5) Italy 476 (3.0) United States 477 (3.1) 

Portugal 466 (3.4) Greece 481 (3.8) Greece 472 (4.1) Portugal 470 (3.9) 

Italy 466 (3.1) Denmark 475 (3.0) Slovak Republic 469 (3.1) Italy 469 (3.1) 

Greece 445 (3.9) Portugal 468 (3.5) Russian Federation 442 (3.9) Greece 448 (4.0) 

Serbia 437 (3.8) Uruguay 438 (2.9) Turkey 441 (5.8) Thailand 425 (2.7) 

Turkey 423 (6.7) Serbia 436 (3.5) Uruguay 434 (3.4) Serbia  420 (3.3) 

Uruguay 422 (3.3) Turkey 434 (5.9) Thailand 420 (2.8) Uruguay 411 (3.7) 

Thailand 417 (3.0) Thailand 429 (2.7) Serbia  412 (3.6) Turkey 408 (6.0) 

Mexico 385 (3.6) Mexico 405 (3.5) Brazil 403 (4.6) Mexico 384 (4.3) 

Indonesia 360 (3.9) Indonesia 395 (3.2) Mexico 400 (4.1) Brazil 371 (4.8) 

Tunisia 359 (2.5) Brazil 390 (4.3) Indonesia 382 (3.4) Indonesia 361 (3.3) 

Brazil 356 (4.8) Tunisia 385 (2.6) Tunisia 375 (2.8) Tunisia 345 (2.1) 

Note: Shaded area indicates scores significantly different from those of Hong Kong. 
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Appendix II  Relationship between Student Performance in Mathematics and ESCS 

in Nine Countries/Regions 
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