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Pandemics 

Artificial 
Intelligence 

Economic 
shocks 

(cyber) 
war 

Energy cuts 
Internet disrupted 

Ageing 

Data breaches 

Climate 
change 

Im
p

ac
t 

Uncertainty 

The future will continue to surprise us! 
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Based on principals' reports 
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"I think my behaviour can impact
people in other countries"

"I can do something about the
problems of the world"

"It is right to boycott companies that
are known to provide poor…

"When I see the poor conditions that
some people in the world live…

"I think of myself as a citizen of the
world"

"Looking after the global
environment is important to me"

Percentage of students who agreed or strongly agreed with the following statements: 

Students’ agency regarding global issues (PISA, OECD average) 

Fig VI.5.1a 



To thrive in the VUCA world, students need to learn to 
navigate oneself towards the world of well-being- well-being 
of oneself, of others and of the planet. 

It is about making your 
own decisions rather 
than having others 

decide for you; acting 
rather than to be acted 

upon; it’s about 
shaping your own future 

Student Agency:  
• the belief that students have the 

will and the ability to positively 
influence their own lives and the 
world around them.  

• the capacity to set a goal, reflect 
and act responsibly to effect 
change.  



Learning compass: Knowledge 

• Disciplinary 

• Interdisciplinary 

• Epistemic 

• Procedural 

6 



Learning compass: Skills 

• Cognitive & meta-

cognitive 

• Social & emotional 

• Physical & practical 

7 



Transformative competencies 

• Creating new value 

• Taking responsibility 

• Reconciling 
tensions & 
dilemmas 

8 



[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 
[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 
[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] [ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 
[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 
[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] [ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 
[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

[ДИАПАЗОН ЯЧЕЕК] 

R² = 0,47 

330

380

430

480

530

25 35 45 55 65 75 85

A
v
e

ra
g

e
 r

e
a

d
in

g
 s

c
o

re
 

Percentage of students who disagreed or strongly disagreed that their intelligence cannot change very much (%) 

O
E

C
D

 a
v
e

ra
g

e
 

OECD average 

Growth mindset  
and reading performance 

Fig II.14.3 

More students holding a growth mindset  
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Similar relationship 
within most countries 
(Figure III.14.2)  
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Growth mindset and student attitudes 
Change in the following indices when students disagreed or strongly disagreed that "your intelligence is 
something about you that you can’t change very much“: 

 

Fig III.14.5 

All linear regression models account for 

students' and schools' socio-economic profile 



Participation in formal education continues to expand. International collaboration and 

technological advances support more individualised learning. The structures and 

processes of schooling remain. 

Educational monopolies remain: Schools are 

key actors in socialisation, qualification, care 

and credentialing. 

International collaboration and digital 

technologies power more personalised 

teaching and learning practices.  

Distinct teacher corps remain, although with 

new divisions of tasks and greater economies 

of scale. 

Goals and 
functions 

Organisation and 
structures 

The teaching 
workforce 

Governance and 
geopolitics 

Scenario 1: Schooling Extended 



Traditional schooling systems break down as society becomes more directly involved 

in educating its citizens. Learning takes place through more diverse, possibly 

privatised and flexible arrangements, with digital technology a key driver. 

Fragmentation of demand with self-reliant 

“clients” looking for flexible services. 

Schooling systems as players in a wider 

(local, national, global) education market. 

Diversification of structures: multiple 

organisational forms available to individuals.  

Diversity of instructional roles and teaching 

status operating within and outside of schools. 

Goals and 
functions 

Organisation and 
structures 

The teaching 
workforce 

Governance and 
geopolitics 

Scenario 2: Education through technology 



Distance-learning solutions offered during 2020 and/or 2021 

Source: OECD/UIS/UNESCO/UNICEF/WB Special Survey on Covid. March 2021 

Figure 2.1 
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The digital world has become the real world 

• [PISA slide on technology use] 
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Outside of school 

At school 
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From digital to data, here’s how 
education truly gets “smart" 

In classrooms In education systems 



In the classroom 



Using technology to  
personalise learning 



Detect, diagnose, act 

Detect Diagnose Act 

Source: Illustration: Anne Horvers and Inge Molenaar; Source: Adaptive Learning Lab 



Detect 

Log data 

Mouse and keyboard data 

Eye tracking data Video data 

Physiological data 

Voice data 

Detect 

Source: Illustration: Anne Horvers and Inge Molenaar; Source: Adaptive Learning Lab 



Diagnose 

• Knowledge 

 

• Gaps in development 

 

• Motivation 

 

• Metacognition 

 

• Emotion Diagnose 

Source: Illustration: Anne Horvers and Inge Molenaar; Source: Adaptive Learning Lab 



Act 

• Adjusting feedback at the 

step level 

• Adjusting feedback at the 

task level 

• Adjusting feedback at the 

curriculum level 

Source: Illustration: Anne Horvers and Inge Molenaar; Source: Adaptive Learning Lab 

Act 

Step 

Task 

Curriculum 



Task level and step level 

Snappet 

Source: Illustration - Carnegie Learning (Carnegie Learning, n.d.) 

MATHia 

Source: Illustration – Snappet (Snappet, n.d.), www.speelenwerkhoeve.nl/snappet  



Curriculum level 

Sources: www.mheducation.com.sg/g3-12/aleks; www.aleks.com/independent  

ALEKS 



Using technology to support students  
with special needs 

• Autism 

 

• Dysgraphia 

 

• Dyslexia and Dyscalculia 

 

• Visual impairment 

 

• Attention deficit hyperactivity disorder (ADHD) 
 



Classroom analytics:  
make visible what’s invisble 



Classrooms as digital systems 

Source: Raca, Kidzinski and Dillenbourg, 2015 

Input 
(sensors) 

Output 
(dashboard) 



What teachers can do with the data 

• Monitoring and intervention 

• Using and sharing information 

• Debriefing 

• Building teams 

• Timing transitions 

• Teacher self-regulation 



Timing transitions and activities  

Progression chart of the time extension gain Tracking and timing activities in the classroom 

Source: Faucon et al., 2020 
 

Source: Prieto et al., 2016 
 



Teacher feedback for self-regulation 

Showing teachers where the spend time in the 

classroom 

Source: Prieto et al., 2017 



A role for robots as educators? 
 



More attention, better compliance, greater 
motivation and persistence 

• Text 



Robo-tutors 

A student completes a  language lesson with the help of a robotic tutor 

Source: Vogt et al., 2019 



Students teaching robots? 



Using robots for “telepresence” 

Students in Japan interact with an avatar robot controlled by the teacher 

Source: Tanaka et al., 2013 

A language class is delivered via a telepresence robot 

Source: Tanaka et al., 2014 



Understanding patterns of dropout 

 

38%: Jaded dropouts (don’t like school, low and declining grades)  

 

 

 

53%: Quiet dropouts (like school, low and slowly rising grades) 

 

 

 

9%: Involved dropouts (like school, high grades, but unexpected 
need to take an additional course or significant life event) 

 Source: Bowers and Sprott, 2012  



Early warning systems 

Source: www.illuminateed.com/blog/2016/01/give-your-teachers-x-ray-vision  Source: www.puredata.io 



Game-based standardised assessment 



Games can elicit evidence of how people 
reason and solve problems 

VS 



Relationship between reading performance and the type of school 
activities done on digital devices (PISA 2018) 

Fig 6.13 
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Score-point difference in reading between students who reported using digital devices for the following activities  

at school compared to those who reported that never did, OECD average 

School activities done on digital devices are positively associated with reading performance 

School activities done on digital devices are  

negatively associated with reading performance 



Pedagogy needs to be at the centre 

• Increasing integration of pedagogical 

approaches  

• Increasing compatibility between the different 

technologies used in education  

• Evolution of hardware  

• Increasing attention paid to the learning activity than 

to the learning technology  



Devices more present but less visible 

• Adopt a more holistic development of smart systems  
 
• Create smart systems for all  
 
• Blend human and artificial intelligence 
 
• Encode in-depth adaptivity and personalization 
 
• Encode disability-level customisation, school-level 

customisation, and child-level customisation 



Schools remain, but diversity and experimentation have become the norm. Opening the 

“school walls” connects schools to their communities, favouring ever-changing forms of 

learning, civic engagement and social innovation. 

Strong focus on local decisions; self-

organising units in diverse partnerships. 

Schools as hubs function to organise multiple 

configurations of local-global resources. 

Flexible schooling arrangements permit greater 

personalisation and community involvement. 

Professional teachers as nodes of wider 

networks of flexible expertise. 

Goals and 
functions 

Organisation and 
structures 

The teaching 
workforce 

Governance and 
geopolitics 

Scenario 3: Schools as Learning Hubs 



Who decides? 
Percentage of decisions taken at each level of government in public lower secondary education (2017) 
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Education takes place everywhere, anytime. Distinctions between formal and informal 

learning are no longer valid as society turns itself entirely to the power of the machine. 

Traditional goals and functions of schooling 

are overwritten by technology. Dismantling 

of schooling as a social institution. 

Open market of “prosumers” with a central role for 

communities of practice (local, national, global). 

(Global) governance of data and digital 

technologies becomes key. 

Goals and 
functions 

Organisation and 
structures 

The teaching 
workforce 

Governance and 
geopolitics 

Scenario 4: Learn-as-you-go 



Finding a balance that puts humans at the centre 

Source: Illustration: Anne Horvers and Inge Molenaar; 

Source: Adaptive Learning Lab 
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Global education venture capital 

Source: HolonIQ, January 2019 

Venture capitalists have invested USD 16B$ in 2020, up from USD 2B in 2014 



OECD  

Scenarios for the Future 

of Schooling 
Goals and 

functions 

Organisation and 

structures 

The teaching 

workforce 

Governance and 

geopolitics 

Challenges for public 

authorities 

Scenario 1 
 

 

 

Schooling extended 

Schools are key 

actors in 

socialisation, 

qualification, care 

and credentialing. 

Educational 

monopolies retain all 

traditional functions of 

schooling systems. 

Teachers in 

monopolies, with 

potential new 

economies of scale and 

division of tasks. 

Strong role for 

traditional 

administration and 

emphasis on 

international 

collaboration. 

Accommodating diversity and 

ensuring quality across a 

common system. Potential 

trade-off between consensus 

and innovation. 

Scenario 2 
 

 

 

 

Education outsourced 

Fragmentation of 

demand with 

self-reliant “clients” 

looking for flexible 

services. 

Diversification of 

structures: multiple 

organisational forms 

available to 

individuals. 

Diversity of roles and 

status operating within 

and outside of schools. 

Schooling systems as 

players in a wider 

(local, national, 

global) education 

market. 

Supporting access and 

quality, fixing “market 

failures”. Competing with 

other providers and ensuring 

information flows. 

Scenario 3 
 

 

 

Schools as learning hubs 

Flexible schooling  

arrangements permit 

greater 

personalisation and 

community 

involvement. 

Schools as hubs 

function to organise 

multiple 

configurations of 

local-global 

resources. 

Professional teachers 

as nodes of wider 

networks of flexible 

expertise. 

Strong focus on local 

decisions. Self-

organising units in 

diverse partnerships. 

Diverse interests and power 

dynamics; potential conflict 

between local and systemic 

goals. Large variation in local 

capacity. 

Scenario 4 
 

 

 

 

Learn-as-you-go 

Traditional goals and 

functions of 

schooling are 

overwritten by 

technology. 

Dismantling of 

schooling as a social 

institution. 

Open market of 

“prosumers” with a 

central role for 

communities of practice 

(local, national, global). 

(Global) governance 

of data and digital 

technologies 

becomes key. 

Potential for high 

interventionism (state, 

corporate) impacts 

democratic control and 

individual rights. Risk of high 

social fragmentation. 



NEW GOALS  

MODERNISING  

INNOVATION  

GLOBAL 

POTENTIAL 

VIRTUAL 

LEARNING 

OLD STRUCTURES 

 DISRUPTING 

RISK AVOIDANCE  

LOCAL 

REALITY 

FACE-TO-FACE 

EDUCATION 

Trends Shaping Education 2020 

Assessing risks, leveraging opportunities 
Tensions and paradoxes require smart responses 



Find out more about our work at www.oecd.org/pisa 
 PISA 2018: Insights and Implications  

 PISA 2018 Results (Volume I): What Students Know and Can Do 

 PISA 2018 Results (Volume II): Where All Students Can Succeed 

 PISA 2018 Results (Volume III): What School Life Means for Students’ Lives 

Take the test: www.oecd.org/pisa/test 

FAQs: www.oecd.org/pisa/pisafaq 

PISA indicators on Education GPS: http://gpseducation.oecd.org 

PISA Data Explorer: www.oecd.org/pisa/data 

Email: Andreas.Schleicher@OECD.org 

Twitter: SchleicherOECD 

Wechat: AndreasSchleicher 

 

and remember: 

Without data, you are just another person with an opinion 

Thank you 


