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» How do we achieve better learning

Educational Research and Innovation

Fostering Students’ Creativity outcomes through the fostering of
and Critical Thinking o o .. o . .
Ve i e creativity and critical thinking?

« What does it take and look like to
change teaching and learning
approaches?

@) OECD  What tools are available for that?
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why creativity and critical thinking matter
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Critical skills for the most innovative jobs
(according to tertiary-educated workers)

Likelihood (odds ratios) of reporting the following skills: people
in the most innovative jobs vs. least innovative jobs

come with news ideas/solutions
willingness to question ideas 3.00 390
present ideas in audience 2.81
alertness to opportunities 2.71
analytical thinking 2.60
coordinate activities 2.58
acquire new knowledge 2.51
mobilize capacities of others 2.42
make your meaning clear 2.36
master of your own field 2.36
write reports or documents 2.35
write and speak a foreign language 2.20
use computers and internet 2.19
work productively with others 2.19
use time efficiently 2.15
perform under pressure
negociate
knowledge of other fields
assert your authority

Source: Avvisati, Jacotin and Vincent-Lancrin (2014), based on REFLEX and HEGESC®8ata



Survey of CEOs and HRM Directors: Creativity and
Innovation in top 5 Skills Demand: 2025, 2022, 2018

Top 10 skills

of 2025

Type of skill

@ Problem-solving

@ Self-management
@ Working with people

@ Technology use and development

WORLD
ECONOMIC
FORUM

S—

Analytical thinking and innovation

Active learning and learning strategies

A

Complex problem-solving

Critical thinking and analysis

Creativity, originality and initiative

Leadership and social influence

00000

O Technology use, monitoring and control

Technology design and programming

Reasoning, problem-solving and ideation

% Resilience, stress tolerance and flexibility

Source: Future of Jobs Raport 2020, World Economic Forum.

Today, 2018 Trending, 2022

Analytical thinking and innovation
Complex problem-solving

Critical thinking and analysis

Analytical thinking and innovation
Active learning and leaming strategies

Creativity, onginality and initiative

Active leaming and leaming strategies

Creativity, originality and initiative

Technology design and programming

Attention to detail, trustworthiness
Emotional intelligence

Reasoning, problem-solving and ideation
Leadership and social influence
Coordination and time management

Critical thinking and analysis

Complex problem-sohing

L eadership and social influence
Emotional intelligence

Reasoning, problem-solving and ideation
Systems analysis and evaluation

Source: Future of Jobs Survey 2018, World Economic Forum.




Creativity is a source of personal and social well being / Critical
// thinking contributes to active citizenship and tolerance

Creativity
Flow
Positive emotions

Positive impact
on health

Critical thinking
Media literacy

Positive
citizenship

Openness to
others’ opinions




Creativity

Creativity: the ability to produce
work that is both novel and
appropriate

It is about:

— Ideation and exploration (divergent-
exploratory)

— New and interesting combinations
(convergent-integrative)

— Getting at ease with unusual and daring
ideas

— Not about « novel to the world » or
« gifted » or « successful »

MAKE SPACE. [|OBSERVE OTHERS.|| EXPLORE YOUR
- IMAGINATION.

ENVISION A
SOLUTION.

TAKE TIME FOR ON TO THE
REFLECT(ON. NEXT SOLUTION...

GRANT SNIDER for OECD/CERI



Critical thinking

Critical thinking: the ability to
carefully evaluate and judge
statements, ideas and theories relative
to alternative explanations or solutions
so as to reach a competent,
independent position

It is about:

— Thinking rationally (slow) and in a
certain disciplinary frame

— Understanding the limitations of theories
and conventions (including ours)

— Challenging assumptions

— Considering other theories and
perspectives (possibly to then discard
them)

UNDERSTAND THE PROBLEM.

| EXPLORE TS BOUNDARIES.
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GRANT SNIDER for OECD/ CERI
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fostering and assessing creativity and
critical thinking in education
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> What skills should education systems foster?

Technical skills
Know-what and know-how

Behavioural and
social skills
Self-confidence, energy,
perseverance, passion,
leadership, collaboration,
communication

Creativity and critical
thinking skills
Creativity, critical thinking,
inquiry, imagination,
curiosity, ability to make
connections,
metacognition...




Creative and independent thinking vs. basic
academic skills

It is more important that schools in our country teach...

M To be creative and think independently  ® Basic academic skills and encourage discipline
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// What the hell do we mean?




OECD practice-engaged research project on fostering
and assessing students’ creativity and critical thinking

1. Articulate a common international language on
creativity and critical thinking in education

i N
A

2. Develop an exemplary bank of pedagogical resources & A‘

to teach and assess creativity and critical thinking as part of \‘ ' 'v

countries’ (current) curriculum ‘ ‘ 4
(A

4. Develop and pilot evaluation instruments to measure v
the effects of pedagogical practices on pedagogies, beliefs,
social and behavioural skills, and standardised measures of
creativity and academic achievement

3. Develop professional development plans




Fieldwork over 2 school years in 11 countries with 800 teachers and
20 000 students in 320 primary and secondary schools

Round 1
(2015-16):
Brazil, France,
India, Hungary,
Netherlands,
Russia,
Slovakia,
Thailand,
United States

Round 2
(2016-17):
Brazil, France,
India, Hungary,
Russia, Spain,
Thailand, Wales
(UK), United
States




Completed fieldwork with network of 25 higher education
Institutions from 13 countries (5 semesters)

Building an international community of practice of institutions around
teaching, learning and assessing creativity and critical thinking

Australia: Monash University

Canada: McGill University, Ontario Tech
University

China: Central China Normal University, North
East Normal University, Shanghai Normal
University

Denmark: University College Copenhagen
Finland: Aalto University
Italy: Politecnico di Torino

Ireland: University of Limerick (NISE)

Japan: International Christian University, Sophia
University

Korea: 2 institutions

Mexico: University of Guadalajara, National
Pedagogical University

Portugal: ESSSM, IPVC, U. Aveiro, U. Lisbon
(IST), U. Porto, ULHT, UTAD

[Russian Federation: HSE Moscow]
Spain: University Camilo José Cela

United Kingdom (England): University of
Winchester




Theory of action for a (possible) efficacy study

Target populations

Teachers
at primary

and secondary
levels

off = -

Students
at primary

and secondary
levels

Toolkit of
rubrics and
lesson plans

Teacher
professional
development
activities

Intervention

Iterative
adaptation or
design of lesson
plans inspired
by toolkit and

implementation
in classroom

Proximal outcomes

Teachers
beliefs around

creativity and
critical thinking

Teachers’
instruction and
assessment
practices
around
creativity and
critical thinking

Distal outcomes

Students’
creativity
and
critical
thinking
skills
and other
learning
outcomes
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building a professional representation
through a bank of pedagogical resources
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// Bank of pedagogical resources by/for teachers




// Bank of pedagogical resources: rubrics

To develop activities

To improve activities

To assess student work

To understand and My Rubrics

develop awareness of
creativity and critical
thinking




OECD rubric on creativity and critical thinking

(class-friendly version)

INQUIRING

IMAGINING

REFLECTING

CREATIVITY

Coming up with ideas and solutions

Make connections to other concepts and
knowledge from the same or from other
disciplines

Generate and play with unusual and radical
ideas

Produce, perform or envision a meaningful
output that is personally novel

Reflect on the novelty of solution and of its
possible consequences

CRITICAL THINKING

Questionning and evaluating ideas and solutions

Identify and question assumptions and generally
accepted ideas or practices

Consider several perspectives on a problem based
on different assumptions

Explain both strengths and limitations of a
product, a solution or a theory justified on logical,
ethical or aesthetic criteria

Reflect on the chosen solution/position relative to
possible alternatives




A series of domain-specific versions
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CRITICAL THINKING

‘Ouestioning and evaluating
ideas and soluticns

Make connections to othen
musical styles concepts or
conceptusl ideas in othar
disciplines

Identify and guestion
assumptions and conventional
rules in a musical performance,
composition or analysis

Play with unususal and radical
ideas when preparing
‘to parform, compose,
orchestrate, or analyse
a music piece

Congider several perspectives
on a musical performanca,
composition, interpretation
o analysis

Parform, compose, or analysa
music with expressive qualities
or relating to personally
meaningful subject mattar

Explain both strengths and
limitations of a parformanca,
a composition or an analysis

of a music piece

Reflact on steps taken to create
performances, compositions
or analyses of @ music piece

Reflact on the chosen way
of parforming, composing or
analysing a music piece relative
to possible alternatives
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REFLECTING
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»SCIENCE -4~
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CREATIVITY

Coming up with new
ideas and solutions

CRITICAL THINKING
Questioning and evaluating
ideas and solutions

Make connections to
othar scientific concepts or
conceptusl ideas in othar
disciplines

Identify and question
aszumiptions and ganarally
accepted ideas of a scientific
explanation or approach
‘to a problam

Generate and play with
unusual and radical ideas when
approaching or schving
a scientific problem

Consider several perspectives
on a scientific problem

Posze and propose how to solve
a scientific problam in
a pergonally novel way

Explain both strengths and
limitations of a scientific
solution based on logical

and possibly other criteria

{practical, ethical, atc.)

Reflect on steps taken to pose
and solve a scientitific problem

Reflect on the chosen scientific
approach or solution relative
to possible alternatives




Bank of pedagogical resources: examples to re-
// design lesson plans

My Lesson Plans

100+ examples of
lesson plans

To illustrate how to
deliver curriculum
B s s contents while
i o e et developing creativity

region and the art and/or technology of the time, focusing then on a particular

My region: past(s) and future(s)

historical event which led to changes in the artistic field and/or technology. °y° 1 h hd k'
Students are then invited to question these ideas by imagining alternative an Crltlca t 1n lng
realities for their region outside the actual historical continuity (i.e.

‘counterfactuals’, had the event not happened) and come up with artworks or o L4

technological solutions that would exist in these alternative courses of history. O lnsplre an

The exercise leads to a projection in the future, with students proposing ideas

an lutions for pr

d ing desired changes in their region. improve

Suggested time allocation About 4 lesson periods

.
Subject-specific skills This activity is designed as interdisciplinary and teachers will M O st are anchored ln a
have flexibility to decide about the specific content and skills
i L L L
discipline

it addresses besides knowledge and understanding of History




>> 100+ examples of lesson pl

ans

Discover the sounds of your school

Primary: (ages 7 - 11) Music

Students are asked to create a composition with sownds that they find and record
arpund their schaal. develop o and under ing of music
through ohservation, composition, and performance. They pay careful attention
to various crganic sound resources and wse music to represent the character of
particular spaces. Students practioe using their peroeption, find the relevance o
musicality of what they discover in their environment, and apply this to their
creaticn. Students also explore and reflect on their composition in multiple ways
to create and develop musical ideas.

Nare: Thve is afse an extended wirsaon of this octhily seadabie fov e i secondany contets
Time allocation Aboaut 3 |lpsson pericds

Subject conbent Observe environmeent and wse and)/or reproduce found scunds for
compasition
Expand range of musicality
Analyse composition and musical factaors

Creativity and This Lt has a creathvity focus:
critical thinking & Make CONMECtions betwsen smironment and musical
concepts
@  Play with unasual ideas and sounds in composing musicl
[
* Compose, perfoem, and reflect on music with eipressive
qualties
Othier skills Callabaration, Cammunication
Koy words Sownd from found abjects; rhythm; tempo; composition; music
performance

Tht e w1 Bt By 8 CKC i T (RS Tt ROTWAAD (1 34 S Ty S0 SN Sk A LY. 1 A i
e T e 1. A1 i 0 o A L FG) B L AT BA L G, I S

Create a lesson for the year above

Primary: (ages 7 - 11) Mathematics

Students create an arithmetic challenge for the year abowe, accordi
provided lesson structure. These arithmetic challenges/lessons ar
completed by the year above to see how well they work. This challenges g
to explore arithmetic knowledge, play with unusual ideas, work together tf
a lesson, and finally look at the result critically. The ultimate goal is
creation of the lesson for the year above per se. Instead this creative pro
means to enable students to think about what makes a sum easy or diffic
s particularly useful at the end of the year to focus on transition to the yea

Time allocation 3 lesson periods

Subject content Arithmetic - Can be focused on area of maths as appropriatd
teaching context (e.g. multiplication, division, big or negativy
numbers; percentages; decimals ete )

Creativity and This unit has & creativity and eritical thinking foous:
critical thinking + Explore and generate ideas for a maths lesson
. Fla“‘ with unusual ideas and make connections betwy
different levels of maths
« Find alternative perspectives and challenge assump
about easiness/difficulty of maths

Other skills Collaboration

Key words arithmetic; big numbers; pereentages; decimals; multiplicati
division; fractions

Products and procesies to assess
Students work collabaratively to produce an inventive lesson plan. Mare impartant]
their work process shows the confidence to explore and challenge their current K

My region: what if?

Secondary: (ages 11 —14) Interdisciplinary (history,

visual arts, science)

This activity uses history as a way to investigate artistic and/or scientific
phenomena. Students explore a past historical period in their region and study
the art and/or technology of the time, focusing then on a particular historical
event from the period which led to changes in the arts andfor technology.
Students are invited to question these ideas by imagining alternative histories for
their region (i.e. ‘counterfactuals’: what if this event not happened?] and
imagining artworks or technology that could have existed in these alternative
courses of history. This leads to a projection into the future, with students
proposing ideas and solutions to promote desired changes in their region.

Time allocation 5 lesson periods

Subject content This activity iz designed to be interdisciplinary; teachers have
flexibility to decide on the specific content and skills it addresses in
addition to:

# Llearn about the evolution of a reglon, from historical and
cultural perspectives

# Understand how a past historical period or eptsode shapes the
prasent time

# Understand artistic  manifestations andfor  schentific
phenomena in their historical contest

Creativity and This unit has a creativity and critical thinking focus:
critical thinking » Generate, play with, and stretch unusual ideas
» Make connectlons and imagine alternative coursas of history
= Appraise and Justify opinions and arguments
Other skills Collabaration, Communication
Koy words. «counterfactuals; speculative history; local area; arts; architecture;
inventions; wars; historical events; revolutions; discoverles
This work wis deveioped By the OECD for the CERI proect i n lable wrvce|
the Eruat 1 5 bcance (EE BY-RE-4A 3.8 M0} € GEED

and imagine what rmight come next. They are able to come up with ideas for how mathematics
might becarne mare difficult, make connections to the mathematics they have already
studied, and articulate why they have made their final choices for the lessan plan.

Thin work wim shrsicrandi iy tmachar i thae Watherlarch far tha OIC T for the CERI prajeet Fatrring vd rumming emestinty ns criesi

Hanking shils It i svallafsie uscler the Creative Commom Attribetion-MoeComee il Shareilbe 10IGD licarce |CT BY-NCSA 1.0060]
©aem

What controls my health?

Secondary: (ages 11— 14) Science

This 25-lesson wnit engages studenis in investigations to wnderstand the
importance of both genetic and environmental factors in their risk for disease.
Students start the unit by experiencing the ph n of Type 2 diak
through the eyes of a peer recently diagnosed with the dizeaze. They develop an
initial model to answer the guestion, “What caused Monique's diabetes?™.
Students discowver that diabetes, like many common diseases, is caused by a
combination of both genetic and i factors. also i
how lifestyle options like healthy foods and exercise help prevent or reduce
diabetes. The wnit includes several opportunities for students to construct, test,
revise and share their models to eaplain the investigated phenomena, while
performing experiments and using computer simulations. For their final
assignment, students conduct an action research project to improve their school
or neighbourhood to help prevent or reduce diabetes.

NE: This unit includes on oanex with adaptations far remode learning

Tirne aliocation anout 25 lewzon perinds; 911 weeks (plus 3 20 hour 2ction ressarch
project; approcimately 3-4 weeks)

Subject contenit Develop inquiry and modelling skills to be able to
construct 3 scentific explanation based on evidence for how
enviranmental and genetic factors influence health,

Creathee and This unit hias 3 creativity and critical thinking foous:
critical thinddng s Comsider several perspectives on what controls health
s Feflect on the Bmits of an endorsed position
»  Fropase, plan, and cany out an ingquingfaction research
project

Orthier shills Fersistence/ Perseverance, Respect Tolerance of diference

Asthore | Adar, L, Bager, L |rbayes e sc), Pest-Geswn, 0L, e, C1, Lsw, 1, Kok, &, [007), Michigen Ssiw
Univeruity: CRIATE for STEM inwiitute. This wark san suppcried Sy a Science [ducaiion Farineriin Asard (P& from the
Fastional Futeste of Hesirs snd Rations] Soess Fousdeten PGF| S5 s sdiupted f=r the OECD for th CEB progect
Fostering and amwsing cnestivity and mitical Thinking skl E i sessble under the Cresive Common Afisbutcn
NonCamme— is-Sharsiios 1.0 16D Eoence (00 BY-MC-5A 10 G0, £ 060




The sounds of my school

1. Students have the mission to choose an area of the school, find its sounds and use
those sounds to compose music that represents that area of the school.

2. Students start to plan and compose a three-minute piece in groups of four using
various sound resources: bodies, voices, instruments and objects. The piece should
reflect the area of the school.

3. Each group performs for the whole class and records their performance. The class
guesses what the location is.

4. Each group appraises another group’s work in terms of how well the location was
captured and the quality of composition and musical elements.

» Develops mainly creativity but also critical thinking to a small extent

» Develops music skills (composition, performance, group work, instruments, etc.)



My region: what if?

Students focus on a particular historical event from a historical period of their region which led to
changes in the arts and/or technology

Students imagine alternative histories for their region (i.e. ‘counterfactuals’: what if this event had not
happened?) and artworks or technology that could have existed in these alternative courses of history

They invent and play a drama scene based from the perspective of a social group and how the event
affected them

This leads to a projection into the future, with students proposing ideas and solutions to promote
desired changes in their region

Develops both creativity and critical thinking — and good subject for cultural education

Develops language skills, history — and either cultural/art or technology education




>> Using generative Al to support creativity

Ask GPT to draft a story about what a specific group would have become if a certain
historical event had not happened

Specity the story to customise it to your context and the group’s interests — possibly
asking further ideas to GPT

With the help of GPT, write a short play showcasing characters from different social
groups and what the different society could have looked like

Once the short play is written, work in groups to direct, rehearse and perform it

Discuss the strengths and weaknesses of generative Al for creativity




Using generative Al to support critical thinking

Provide students with a theme (not a full prompt so they don’t all ask the same questions —
e}glg information about the historical event) and ask them to use GPT to illustrate one aspect of
the issue

Ask them to verify the information provided by GPT and correct whatever is wrong (and find
some sources saying similar things)

Ask students to share their GPT-based texts/verified info with the rest of the class: moderate
a group discussion about the assumptions, similar and different perspectives provided by the
tool give the different prompts (or lack thereof)

Have a discussion about the significance of the historical event

Discuss the strengths and weaknesses of generative Al




OECD assessment rubric on creativity

/ product and process dimensions

= is highly imaginative,
showing many instances of
personal features and risk taking
(formulation, technique,

* |5 imaginative,
showing some examples of
personal features (formulation,
technique, composition or

* |5 personal in some
of its features (formulation,
technigue, composition or
content),

Level 4 Level 3 Level 2 Level 1
Qutstanding Excellent Emergent Dormant
The student work The student work The student work The student work:

meets the requirement of
the task but

reproduces existing
examples, with little

composition or content), content), « meets some but :
Product - fully meets the - meets the possibly not all the personal perspective on
requirements of the task, requirements of the task requirements of the task technique or mmpﬂc'sitiﬂn.
= goes beyond the = goes beyond the * 5 in line with the
knowledge and rules expected to | knowledge and rules expected knowledge and rules
be mastered by the student in to be mastered by the student expected to be mastered by
more than one aspect. in one aspect. the student
The work process: The work process: The work process: The work process:
= showsa willinf%rl}ess to ety of " " \ . ?hhn;vs a wj[lgngnesds to
examine care avarietyof | = shows a willingness to ink or act beyond one’s I .
ideas as well theyahilitf.r to brainstorm id:fas and first idea, but connections | * :_':ISfIiIIEr-I‘I-IiITJEEE:[:ij'u’E tgﬁ;fg%?%“”
make meaningful connections examines carefully the made between ideas or the exam |1§E resented
with other ideas or domains. chosen idea. domains lack consistency by the taapcherpnr expected
Process = generated several unusual or | = generated one unusual or or remain superficial. ta be familiar.

radical ideas and pushed
some to their limits before
making the final choices.

= shows a clear awareness of
the areas of personal novelty
and risk that were pursued,
and of why the final choices
were made.

radical idea and pushed it
to its limit before making
the final choices.

= shows a clear awareness
of the areas of personal
novelty or risk that were
pursued.

« fails to explore selected
ideas with depth.

= shows little awareness of
the areas of personal
novelty or risk that were
pursued.




Assessment rubrics that articulate levels of
progression
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LTEACHING CREATIVITY/CRITICAL THINKING

8 Design criteria for good lessons

1. Create students’ need/interest to
learn

2. Be challenging

3. Develop clear technical
knowledge in one domain or more

©
2 4. Include the development of a
{ﬁf Y “product”

REFLECT ON
THE SoLUTION.

GRANT SNIDER FOR OECD/cCERI



LTEACHING CREATIVITY/CRITICAL THINKING

8 Design criteria for good lessons

5. Have students co-design part of
the product/solution or problem

6. Deal with problems that can be
looked at from different
perspectives

7. Leave room for the unexpected

8. Include space and time for
fp students to reflect and

(f- | give /receive feedback
(&P

REFLECT ON
THE SoLUTION.

GRANT SNIDER FOR OECD/cCERI



>> Balancing structure and openness

e

 Fostering creativity or critical
thinking requires appropriate
tasks and assignments

It can be learnt in any discipline
alongside technical skills

* Teachers have to prepare a
courses with a strong structure
and learning architecture but
allow for some student agency




//

some lessons from the development
of evaluation instruments

y



Professional learning communities among intervention

teachers

Percentage of teachers reporting collaboration with peers in relation to

the project over previous 6 months

I had discussions about students’
creativity and critical thinking with other
teachers in my school

I participated in working groups to refine
the rubric and/or develop lessons plans
aligned to the rubric

I participated in discussion forums (e.g.
online platform) about students’ creativity
and critical thinking with teachers from
other schools

B Never DOne to three times

E Four times or more

47

40

46

16

42

-60-50-40-30-20-10 O 10 20 30 40 50 60 70 80 90100

For 75% ot school

principals:

 the project led to
collaboration between
teachers in unusual and
positive ways

 the project provided
rofessiona
evelopment
opportunities that
teaching staff would no
have had otherwise




final reflections




>> Innovating education to foster students’ creativity: what

does It take?

Educational Research and Innovation

Fostering Students’ Creativity
and Critical Thinking

WHAT IT MEANS IN SCHOOL

@) OECD

Clarity on learning outcomes (what they mean and
when they are supposed to be developed)

Good examples of lesson plans (curriculum materials)
and other pedagogical resources (e.g. rubrics, etc.)

Good professional learning opportunities to design
and deliver good lessons (or expert teachers)

Structure and challenge BUT leaving opportunities to
students to develop their critical thinking and
creativity

Appropriate tasks, assignments and assessment
criteria



Changing Is not so easy...

"Well, in OUR country," said Alice, still
panting a little, "you'lg enerally get to
somewhere else — if you run very fast for a
long time, as we've been doing."

"A slow sort of country!" said the Queen.

"Now, HERE, you see, it takes all the
running YOU can do, to keep in the same
place.

If you want to get somewhere else, you
must run at least twice as fast as that!"




// ... but it Is possible

Alice: This is impossible.

The Mad Hatter: Only if you believe
1t 1s.




»

Stephan.Vincent-Lancrin@oecd.org

THANK YOU

https.//oe.cd/educationceriinnovationstrategy
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