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PISA in brief - 2015

In 2015, over half a million students…
- representing 28 million 15-year-olds in 72 countries/economies

… took an internationally agreed 2-hour test…
- Goes beyond testing whether students can reproduce what they were taught to assess students’ capacity to 

extrapolate from what they know and creatively apply their knowledge in novel situations
- Total of 390 minutes of assessment material

… and responded to questions on…
- their personal background, their schools, their well-being and their motivation

Parents, principals, teachers and system leaders provided data on:
- school policies, practices, resources  and institutional factors that help explain performance differences
- 89,000 parents, 93,000 teachers and 17,500 principals responded



PISA 2015 

OECD
Partners



Trends in science performance (PISA)

2006 2009 2012 2015

OECD

450

470

490

510

530

550

570

OECD average

St
ud

en
t p

er
fo

rm
an

ce



Trends in science performance (PISA)

450

470

490

510

530

550

570

2006 2009 2012 2015

OECD average



“the ability to engage with science-
related issues, and with the ideas of 
science, as a reflective citizen”

Science in PISA



•Explain phenomena scientifically
•Evaluate and design scientific enquiry
• Interpret data and evidence scientifically

Competencies

Recognise, offer and 
evaluate explanations for 
a range of natural and 
technological phenomena.

Describe and appraise 
scientific investigations 
and propose ways of 
addressing questions 
scientifically.

Analyse and evaluate 
data, claims and 
arguments in a variety of 
representations and draw 
appropriate scientific 
conclusions.



•Explain phenomena scientifically
•Evaluate and design scientific enquiry
• Interpret data and evidence scientifically

Knowledge
•Content knowledge
•Knowledge of methodological 
procedures used in science

•Knowledge of the epistemic 
reasons and ideas used by 
scientists to justify their claims

Competencies

Each of the scientific 
competencies requires 
content knowledge 
(knowledge of theories, 
explanatory ideas, 
information and facts), but 
also an understanding of 
how such knowledge has 
been derived (procedural 
knowledge) and of the 
nature of that knowledge 
(epistemic knowledge)

“Epistemic knowledge” 
reflects students’ capacity 
to think like a scientist and 
distinguish between 
observations, facts, 
hypotheses, models and 
theories



•Explain phenomena scientifically
•Evaluate and design scientific enquiry
• Interpret data and evidence scientifically

Knowledge
•Content knowledge
•Knowledge of methodological 
procedures used in science

•Knowledge of the epistemic 
reasons and ideas used by 
scientists to justify their claims

Competencies

Peoples’ attitudes and 
beliefs play a significant role 
in their interest, attention 
and response to science 
and technology. 

PISA distinguishes between 
attitudes towards science 
(e.g. interest in different 
content areas of science) 
and scientific attitudes (e.g. 
whether students value 
scientific approaches to 
enquiry)Attitudes

•Attitudes to science
•Scientific attitudes



•Explain phenomena scientifically
•Evaluate and design scientific enquiry
• Interpret data and evidence scientifically

Knowledge
•Content knowledge
•Knowledge of methodological 
procedures used in science

•Knowledge of the epistemic 
reasons and ideas used by 
scientists to justify their claims

Competencies

Personal, local/national and 
global issues, both current 
and historical, which 
demand some 
understanding of science 
and technology

Attitudes
•Attitudes to science
•Scientific attitudes

Context
•Personal, local, global
•Current and historical
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Top performers

Students who can develop and work with models for complex science 
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. 



The global pool of top performers: A PISA perspective
Figure I.2.18 
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Science and careers



Expectations of a science career
by gender

Figure I.3.5
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Students expecting a career in science
Figure I.3.2 
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Student sense of belonging at school
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Life satisfaction among 15-year-old students
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Factors that predict poor life satisfaction:
• Anxiety with school work

• High internet use

Factors that predict poor life satisfaction:
• Anxiety with school work

• High internet use

Factors that predict high life satisfaction:
• Students who talk or meet with friends after school

• Good teacher support
• Good parental support
• Socialising with friends
• More physical activity

Factors that predict high life satisfaction:
• Students who talk or meet with friends after school

• Good teacher support
• Good parental support
• Socialising with friends
• More physical activity
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Commitment to universal achievement

Gateways, instructional 
systems
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at point of delivery

Incentive structures and 
accountability

Resources 
where they yield most

A learning systemCoherence

A commitment to education and the belief that 
competencies can be learned and therefore all 
children can achieve

Universal educational standards and 
personalization as the approach to engage with 
diversity…

… as opposed to a belief that students have 
different destinations to be met with different 
expectations, and selection/stratification as the 
approach to heterogeneity
Clear articulation who is responsible for ensuring 
student success and to whom
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Score-point difference associated with one-unit increase in the index of self-efficacy
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Investing resources where they can make most
of a difference
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quality teachers over smaller classes
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Spending per student from the age of 6 to 15 and 
science performance 

Figure II.6.2
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Differences in educational resources
between advantaged and disadvantaged schools

Figure I.6.14
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Student-teacher ratios and class size
Figure II.6.14
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Teachers Self-Efficacy and Professional Collaboration
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More teacher support and less anxiety Figure III.4.5
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The ‘productivity’ puzzle

Making learning time productive so that students 
can build their academic, social and emotional 

skills in a balanced way



Learning time and science performance
Figure II.6.23
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Learning time and science performance
Figure II.6.23
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Students’ use of memorisation strategies

Source: Figure 4.1
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Memorisation is less useful as problems become more 
difficult (OECD average)

R² = 0.81
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There are large international differences in 
the use of control strategies

Source: Figure 5.1
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Control strategies are always helpful but less so as problems 
become more difficult (OECD average)
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Students’ use of elaboration strategies

Source: Figure 6.1
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Elaboration strategies are more useful as problems 
become more difficult (OECD average)

R² = 0.82

0.80

1.50

300 400 500 600 700 800

Difficulty of mathematics item on the PISA scale
Source: Figure 6.2
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Teaching and learning strategies in mathematics

R² = 0.10
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directed 
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Approaches to teaching

Better

Engagement and 
career expectations Better

Learning outcomes

Student-oriented Teacher-directed
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Low impact on outcomes

High impact on outcomes

Low feasibility High feasibility

Money pits

Must haves

Low hanging fruits

Quick wins

Commitment to universal achievement

Gateways, instructional 
systems

Capacity 
at point of delivery

Incentive structures and 
accountability

Resources 
where they yield most

A learning systemCoherence

Coherence of policies and practices
Alignment of policies 
across all aspects of the system
Coherence of policies 
over sustained periods of time
Consistency of implementation 
Fidelity of implementation 
(without excessive control)



Routine cognitive skills Complex ways of thinking, complex ways of 
doing, collective capacity

Some students learn at high levels (sorting) All students need to learn at high levels
Student inclusion

Curriculum, instruction and assessment

Standardisation and compliance High-level professional knowledge workers
Teacher quality

‘Tayloristic’, hierarchical Flat, collegial
Work organisation

Primarily to authorities Primarily to peers and stakeholders
Accountability

System transformations
The old bureaucratic system The modern enabling system



Find out more about our work at www.oecd.org/pisa
– All publications
– The complete micro-level database

Email: Andreas.Schleicher@OECD.org
Twitter: SchleicherOECD
Wechat: AndreasSchleicher
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