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Outline 
Overview of PISA 

• What is PISA? 

• Students’ performance   

• Overview of PISA assessment frameworks 

• Analysis PISA item 

• Insights for teaching and learning 

Concluding remarks 

• School Participation and Your support 

• Our appreciation to your support 

• Use of PISA results for educators 
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What is PISA? 

 
• Age-based target population (15-year-olds)  

• National samples of 150 schools with 5,000 
students 

• Two hours of testing time for each student 

• Context questionnaires for the students, parents, 

teachers and schools  

• Sample (2012) 

– 475,000 students 

– 65 participating countries 



Content of  Assessment 

• 3 Literacy Domains 
• Rotating major domains 

Scientific Literacy 

Mathematical Literacy 

Reading Literacy 

2000 

2009 

2003 

2012 

2006 

2015 

Instruments 
• Test booklets 
• Questionnaires 
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65 Participating countries/economies 
(PISA 2012 – Asia Pacific regions) 

OECD Countries   Partner Countries (Non-OECD Countries / Regions) 

Australia Hungary Poland 
Albania Kazakhstan Shanghai-China 

Austria Iceland Portugal 
Argentina  Latvia Singapore 

Belgium Ireland Slovak Republic 
Brazil  Liechtenstein Thailand  

Canada Israel Slovenia 
Bulgaria Lithuania Tunisia  

Chile Italy Spain 
Chinese Taipei  Macao-China United Arab Emirates 

Czech Republic Japan  Sweden 
Colombia  Malaysia Uruguay  

Denmark Korea Switzerland 
Costa Rica Montenegro Vietnam 

Estonia Luxembourg Turkey 
Croatia Peru   

Finland Mexico United Kingdom 
Cyprus Qatar    

France Netherlands United States 
Hong Kong-China  Romania    

Germany New Zealand   
Indonesia Russian Federation    

Greece Norway    
Jordan  Serbia    
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1. Using “tools” interactively: Using language, math, 
science, problem solving symbols, and text, technology… 

 

3. Acting autonomously: Relating well to others;  
Cooperating; and  Managing and resolving conflict  

2. Interacting in socially heterogeneous groups: Acting 
within the larger context; forming and conducting life 
plans; and defending and asserting one’s rights, interests, 
limits, and needs.  

 

Three broad categories of key competencies 

DeSeCo (OECD, 2001) 
Definition and Selection of Competencies  
 



Key competencies for  

successful life and sustainable society  

(Adopted by HO based on Sen and Zen, 2014) 

 

Act Autonomously  

& take responsibility 

Using Tools 

Interactively 

Interact in  

heterogeneous 

groups 

 

2. New way of 

Being 
 

3. New Way of 

Inter-being 

 

1. New way of 

Doing 
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HKPISA 2012 Sampling 

 

Explicit Strata Implicit Strata 
Total Number of 

Schools 

Number of 
Participating 

Schools 

Government High Ability 15 6 

 Medium Ability 8 2 

 Low Ability 7 2 

 N/A 1 0 

Aided High Ability 120 46 

 Medium Ability 117 40 

 Low Ability 126 33 

 N/A 1 0 

Independent# Local (DSS*) 55 16 

 International 32 3 

Total   482 148 
#There is no implicit stratification for independent schools. 

*DSS refers to schools under the Direct Subsidy Scheme.  
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Student Background (HKPISA 2012) 

  Number of participating students Proportion (%) 

Grade/Form 

7 / S1 51 1.1 

8 / S2 300 6.4 

9 / S3 1205 25.8 

10 / S4 3088 66.1 

11 / S5 26 0.6 

Total 4670 100 
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PISA 2012 Top 10 countries/regions 

(Paper based assessment, PBA) 

Mathematics Science Reading 

Countries/Regions Mean S.E. Countries/Regions Mean S.E. Countries/Regions Mean S.E. 

Shanghai-China 613 (3.3) Shanghai-China 580 (3.0) Shanghai-China 570 (2.9) 

Singapore 573 (1.3) Hong Kong-China 555 (2.6) Hong Kong-China 545 (2.8) 

Hong Kong-China 561 (3.2) Singapore 551 (1.5) Singapore 542 (1.4) 

Chinese Taipei 560 (3.3) Japan 547 (3.6) Japan 538 (3.7) 

Korea 554 (4.6) Finland 545 (2.2) Korea 536 (3.9) 

Macao-China 538 (1.0) Estonia  541 (1.9) Finland 524 (2.4) 

Japan 536 (3.6) Korea 538 (3.7) Ireland 523 (2.6) 

Liechtenstein 535 (4.0) Vietnam 528 (4.3) Chinese Taipei 523 (3.0) 

Switzerland 531 (3.0) Poland 526 (3.1) Canada 523 (1.9) 

Netherlands 523 (3.5) Canada 525 (1.9) Poland 518 (3.1) 



 
 Top ranking countries/regions  
Trend in Mathematics Mean Scores  

(2003-2012) 
 Country/ 

Region 

PISA 2012 
Rank 

(mean score) 

PISA 2009 
Rank 

(mean score) 

PISA 2006 
Rank 

(mean score) 

PISA 2003 
Rank 

(mean score) 

Shanghai-China 1(613) 1(600) / / 

Singapore 2(573) 2(562) / / 

Hong Kong-China 3(561) 3(555) 3(547) 1(550) 

Chinese Taipei 4(560) 5(543) 1(549) / 

Korea 5(554) 4(546) 4(547) 3(542) 

Macao-China 6(538) 12(525) 8(525) 9(527) 

Japan 7(536) 9(529) 
10(523) 6(534) 

Liechtenstein 8(535) 7(536) 9(525) 5(536) 

Switzerland 9(531) 8(534) 6(530) 10(527) 

Netherlands 10(523) 11(526) 5(531) 4(538) 
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PISA 2012 Top 10 countries/regions 
 (Computer based assessment, CBA) 

CBA Problem Solving CBA Mathematics Digital Reading 

Countries/Regions Mean S.E. Countries/Regions Mean S.E. Countries/Regions Mean S.E. 

Singapore 562 (1.2) Singapore 566 (1.3) Singapore 567 (1.2) 

Korea 561 (4.3) Shanghai-China 562 (3.4) Korea 555 (3.6) 

Japan 552 (3.1) Korea 553 (4.5) Hong Kong-China 550 (3.6) 

Macao-China 540 (1.0) Hong Kong-China 550 (3.4) Japan 545 (3.3) 

Hong Kong-China 540 (3.9) Macao-China 543 (1.1) Canada 532 (2.3) 

Shanghai-China 536 (3.3) Japan 539 (3.3) Shanghai-China 531 (3.7) 

Chinese Taipei 534 (2.9) Chinese Taipei 537 (2.8) Estonia 523 (2.8) 

Canada 526 (2.4) Canada 523 (2.2) Australia 521 (1.7) 

Australia 523 (1.9) Estonia 516 (2.2) Ireland 520 (3.0) 

Finland 523 (2.3) Belgium 512 (2.5) Chinese Taipei 519 (3.0) 
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PISA 2009 vs 2012  

Top 10 countries/regions  
(Digital Reading) 

Digital Reading (2012) Digital Reading (2009) 

Countries/Regions Mean S.E. Countries/Regions Mean S.E. 

Singapore 567 (1.2) Korea 568 (3.0) 

Korea 555 (3.6) New Zealand 537 (2.3) 

Hong Kong-China 550 (3.6) Australia 537 (2.8) 

Japan 545 (3.3) Japan 519 (2.4) 

Canada 532 (2.3) Hong Kong-China 515 (2.6) 

Shanghai-China 531 (3.7) Iceland 512 (1.4) 

Estonia 523 (2.8) Sweden 510 (3.3) 

Australia 521 (1.7) Ireland 509 (2.8) 

Ireland 520 (3.0) Belgium 507 (2.1) 

Chinese Taipei 519 (3.0) Norway 500 (2.8) 
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Quality and Equality (PISA 2012) 



 
 
 

Use of PISA results 
For  

Teaching and Learning 
 
 



Teachers Professional Development 

Seminar (over 200 teachers) 

• How PISA measures 
reading/mathematical/scientific 
literacy of students  

• An analysis of Hong Kong students’ 
performance in the relevant 
literacy domains  

Workshop (about 40 teachers) 

• An examination of the released 
assessment items 

 



Pedagogical Practice Guide 

 



PISA Assessment Framework 
Table 1: Summary of the assessment areas in PISA 2012 

 Reading Literacy Mathematics Literacy Science Literacy 

Definition 

The capacity of an individual 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. 

Mathematical literacy is an individual’s capacity 
to formulate, employ and interpret mathematics in 
a variety of contexts.  It includes reasoning 
mathematically and using mathematical concepts, 
procedures, facts and tools to describe, explain 
and predict phenomena.  It assists individual to 
recognize the role that mathematics plays in the 
world and to make well-founded judgments and 
decisions needed by a constructive, engaged and 
reflective citizen. 

The extent to which an individual: 

• Possesses scientific knowledge and uses that 
knowledge  

• Understands the characteristic features of 
science as a form of human knowledge and 
enquiry. 

• Shows awareness of how science and 
technology shape our material, intellectual 
and cultural environments. 

• Engages in science-related issues and with the 
ideas of science, as a reflective citizen. 

Knowledge 

Domain 

The form of reading materials: 

• Continuous texts including different kinds of 
prose such as narration, exposition, 
argumentation 

• Non-continuous texts  

• Mixed texts  

• Multiple texts  

Clusters of relevant mathematical areas and 
concepts: 

• Quantity 

• Space and shape 

• Change and relationships 

• Uncertainty and data 

Knowledge of science, such as: 

• “Physical systems” 

• “Living systems” 

• “Earth and space systems” 

• “Technology systems” 

Knowledge about science, such as: 

• “Scientific enquiry” 

• “Scientific explanations” 

Competencies 

involved 

Types of reading task or process: 

• Access and retrieve 

• Integrate and interpret 

• Reflect and evaluate 

• Complex - e.g. finding, evaluating 

and integrating information from 

multiple electronic texts 

Types of mathematical task or 
process: 
 
• Formulate (formulating situations 
mathematically) 
 
• Employ (employing mathematical 
concepts, facts, procedures, and 
reasoning) 
 
• Interpret (Interpreting, applying and 
evaluating mathematical outcome) 

Types of scientific task or process 

• Identifying scientific issues 

• Explaining scientific phenomena 

• Using scientific evidence 

 

Context and 

situation 

The use for which the text is 

constructed: 

Personal, Educational, Occupational, Public 

The area of application of mathematics, focusing 
on uses in relation to personal, social and global 
settings such as: 

Personal, Occupational, Societal, Scientific 

The area of application of science, focusing on 
uses in relation to personal, social and global 
settings such as: 

 “Health”, “Natural resources”, 
“Environment”, “Hazard”, “Frontiers of 
science and technology” 

Adapted from PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science, Problem Solving and Financial Literacy (OECD 2013) 



More difficult items 

More capable  
students 

Too easy items 

Analysis of 
Item  

• What does this figure 

represents?  

• Which item is the most 

difficult one? 

• Which item is the most 

easiest one? 

• Overall, the test paper 

fits well with students’ 

abilities? 

• What are the pros and 

cons of the test paper? 

• How to improve the test 

paper? 



Using PISA framework for 
teaching and learning 

 • Understand subjects of reading, math and 
science from an international perspective 

• Don’t focus only on content but also on 
process skills  

• Classification of assessment items  

• Understand the item difficulty 

• Understand student ability 

• Assessment of, for, as Learning 



“Robot cleaner” http://www.fed.cuhk.edu.hk/~hkpisa/sample/sample.htm 

http://www.fed.cuhk.edu.hk/~hkpisa/sample/sample.htm


Released Material - samples test items 
“Language Learning 學習語言” http://www.fed.cuhk.edu.hk/~hkpisa/sample/sample.htm 

http://www.fed.cuhk.edu.hk/~hkpisa/sample/sample.htm






School Participation and Your support 

 Test administration will be conducted by trained 
external personnel that will be hired and trained by 
the HKPISA center – not by school staff. 

 School coordinators help to coordinate the day and 
place of assessment and IT staffs help for the 
checking of computers 

 Students test and questionnaire (3 hours) 

 Parent survey, teacher survey and school survey 

 

 

 

 



Our appreciation to your support 
Participating schools: 

• School report 

• Certificate of Appreciation  

• SDES (School Data Enquiry System) 

• Pedagogical Practical Guide for teachers 
(PBA + CBA) 

• USB + Writing pad 

• Professional development workshops: 
Teachers from participating schools have 
the higher priority to attend  

 

Participating students :  

• Certificate of Appreciation  

• A well-designed bookmark as souvenir 



 
To inform schools 

             學校報告 
 

 

 

HKPISA 2012 主測試 school report_sample.pdf


HKPISA School Data Enquiry System 
Content 

• Student factors 

– Self-related Cognitions (e.g. self concepts, …) 

– Personal Values & Attitudes 

• Parent factors 

– Involvement at home in the child’s education 

– Participation in the school 

• Literacy Performance in Reading, Math, and Science 

• Data from 2012, 2009, 2006, 2003, 2000+ 
 



http://www.fed.cuhk.edu.hk/~hkpisa 

http://www.fed.cuhk.edu.hk/~hkpisa


 

 

Theme: Environmental Issues 

Index: Awareness of Environmental Issues 

Index: Environmental Optimism 

Index: Perception of Environmental Issues 

Index: Responsibility for Sustainable Development 

Theme: Literacy Performance 

Index: Percentage Correct for Math 

Index: Percentage Correct for Reading 

Index: Percentage Correct for Science 

Theme: Parental Factors 

Index: Cultural Possession 

Index: Economic, Social and Cultural Status 

Index: Home Educational Resources 

Index: Home Based Involvement 

Index: Material Resources 

Index: Parental Satisfaction 

Index: Parental Arrangement of Science Activities 

Index: School Based Involvement 

Theme: Science Teaching & Learning 

Index: Focus on Model or Application 

Index: Hands-On Activities 

Index: Interaction 

Index: Student Investigations 

Theme: Science Values & Activities 

Index: General Value of Science 

Index: Personal Value of Science 

Index: Science Activities 

Theme: Self-Related Cognitions 

Index: Instrumental Motivation in Science 

Index: General Interest in Learning Science 

Index: Enjoyment of Science 

Index: Science Self-Efficacy 

Index: Future-Oriented Science Motivation 

Index: Science Self-Concept 
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Regional Reports & Result leaflets 



Leaflet for general public  

(HK PISA 2012) 



For Educators and Academics  
 

• Books, Papers and Special Issue in Educational 
Journal, Thematic Reports 
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72 Participating countries/economies  

(Updated it for PISA 2015 – Asia Pacific regions) 

OECD Countries   Partner Countries (Non-OECD Countries / Regions) 

Australia Hungary Poland 
Albania Kazakhstan Shanghai-China 

Austria Iceland Portugal 
Argentina  Latvia Singapore 

Belgium Ireland Slovak Republic 
Brazil  Liechtenstein Thailand  

Canada Israel Slovenia 
Bulgaria Lithuania Tunisia  

Chile Italy Spain 
Chinese Taipei  Macao-China United Arab Emirates 

Czech Republic Japan  Sweden 
Colombia  Malaysia Uruguay  

Denmark Korea Switzerland 
Costa Rica Montenegro Vietnam 

Estonia Luxembourg Turkey 
Croatia Peru   

Finland Mexico United Kingdom 
Cyprus Qatar    

France Netherlands United States 
Hong Kong-China  Romania    

Germany New Zealand   Indonesia Russian Federation    

Greece Norway    
Jordan  Serbia    

The provinces of Beijing, Jiangsu 
and Guangdong will take part in 
the 2015 survey, in addition to 

Shanghai.  



Thank you ! 

Further information 

  OECD/PISA 

www.pisa.oecd.org 

email: pisa@oecd.org 

HKPISA 

www.fed.cuhk.edu.hk/~hkpisa 

estherho@cuhk.edu.hk 
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