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GenAl in teaching and learning in HE:
Emerging evidence




University students seem to use (generative) Al

Percentage of students using Al in their studies
Question: How often do you use Al tools?

86%

of students claimtouse
Alintheirstudies

(Non-representative) survey of HE students in

16 countries

Digital Education Council Global Al Student Survey, 2024; Compilatio (2024)

Frequency of students using Al in their studies
Question: How often do you use Al tools?

(o)
54%
of students use Al at least
on aweekly basis Usage de I'lA

Etudiants dans les études Enseignants

Usage déclaré stimation de I'usage
par les étudiants

s CEED CEEE -

54%

use daily or weekly

24%

use Al daily

France: 55% of HE
students report using
Al and according to
university teachers this
would be 88%




And school teachers and pupils increasingly (from 33% to 73%)

United States (Fall 2023)

Non-Al users (66%)

Heard of Al, but
never used
(44%)

Never heard
of Al (9%)
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=
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Al users (18%)

Rand Corporation

=)o =)o =i)e =)o =)o =P =)o =i)e

Use because
provided or
recommended
(11%])

United States (Spring 2024)

About half of teachers, students and parents are using Al
chatbots at least once a week for work or school

B Once a week or more M Every once in a while Never

Teachers

K-12 students

49%

Undergraduates
16%

Parents

Source: Impact Research
Online survey of 4,007 teachers, parents and students in the U.S. conducted May 7- \"!.
15, 2024 CNBC



On their own, students use Generative Al as an augmented search
engine more than as an interactive tool

. Germany . Greece . Portugal . Romania

o B seain | Tirkiye B UK
“What do you currently use Al applications

for when learning outside of school and

.. " 0% 20% 40% 6025 80%
not being instructed by your teachers?
Providing information o @ From consultation...
56%
Explaining - having terms and
concepts explained to me @ wee
45%
Providing complete solutions L
to tasks - .
31%
Interaction - use interactive and |_‘
adaptive content for me that guides oo o o
me through my learning experience 29%
I
Structuring/Planning - creating a . L.
personalized learning plan and o % i ] ... to |nteract|V|ty
tracking my progress
21%
European
average

Al in European Schools: A European Report — comparing seven countries (Vodafone Foundation, January 2025). N=7000 12-to-17-y-o students



https://skillsuploadjr.eu/docs/contents/AI_in_European_schools.pdf

generative Al







Example 1: Short and longer term effects of Al (Turkey)

1000 high school students in Turkey (grades 9, 10, 11)
on logic and arithmetics

Randomised control trial:
1)  All students get taught the maths content

2)  Practice the taught content with 3 conditions:

1) They learn with course notes and textbook (control)
2)  They learn with general LLM (GPT base)
3)  They learn with instructional LLM (GPT Tutor)

3)  All groups take same test (with no GPT)

Bastani et al. (2024)




>> Example 1: Short and longer term effects of Al (Turkey)

Increased performance (correct solutions) during
practice for both GPTs, with much stronger one
for GPT Tutor

Inferior performance of GPT base and similar
performance at exam (with no GPT)

One reason is that those using GPT base asked for
(and got) the answer during practice (and thus
learnt less)

Strong engagement of students during practice
mode

Bastani et al. (2024)

Percentage increase/decrease in performance
compared to control group

B GPT tutor M GPT base

127
Practice results

Exam results
-17

-40 -20 0 20 40 60 80 100 120 14



Example 2: How cooperation between humans and Al compare

A risk of metacognitive laziness
Question: Comparing learners’ motivations, self-regulated | ﬂ
learning processes and learning performances on a writing task ) w Q |
among different groups who had support from different agents ‘ {l | ‘ o
N o . : ! T &2
andomised Control Trial with 4 treatment groups with pre- & o] | ‘
post tests/observations: ‘ ,i\ % é ‘T
IMI ARl ﬁ'
1. Human alone ot B D e s e H
2. Human with human expert e e oo e o e G s st st o o s
3. Human with Generative Al ] o T
4. Human with Check list (and digital tools) NTTTITTT T
2 phases:
1) Everyone writes alone g | & -
2) Revision of draft under the 4 treatments > | | | ‘ | | =
Broof | ||| { | ] & | ;l :
Level: Higher education ﬂ l | | ﬁ | T
| JM %% 1] Laamﬂ Il

L e e L e e e e e e e S T T m B e S R S e
cn ai he cIl cn ai he cIl c¢n ai he cIl c¢n ai he cl c¢cn ai he cl cn ai he cl c¢cn ai he cl c¢n ai he cl

SO u rce : Fa n ) Ta n g’ Le’ S h e n ) Ta n ) Z h a O, S h e n ) Li a n d G a § eVi C,, 2 024 Comparing learning processes of the second learning stage (1 hour revising) among four groups




Example 2: How cooperation between humans and Al compare

A risk of metacognitive laziness

Learning motivation: No statistically significant differences —
but group with interactions are slighly more motivated, and
group with checklist are most intrinsically motivated

Performance on task: The Al group get the best scores
(possibly because the Al follows the scoring rubric better)

Knowledge gain: There is no difference in knowledge gains
across groups (so that the higher performance of Al group does
not translate into improved knowledge)

Processes: The Al group perform less metacognitive tasks
(evaluation and orientation) compa red to groups with human Comparing process maps of the revising stage between Al and HE groups
experts or wich check list.

Risk of metacognitive laziness with thinking process outsourced
to machine?

Fan, Tang, Le, Shen, Tan, Zhao, Shen, Li and Gasevi¢, 2024



Example 3: How students seek help from humans and from LLMs (China)

Question:

Do students have different processes when
seeking help from LLMs and human experts?

Chinese native-speakers writing an essay in English

STAGE1: Reading & Writing Training STAGE2: Essay Revising
Method: (2 hours) (10 mins) (1 hour)
= RCT with 38 university students starting by e | prp—— —~— ! P—
writing an essay in English by themselves _y - — | o E/
= 2 conditions for revising one’s essay: & > i AL ChatGPT =
— Readi Readi Al inal Essay
¢ Seekhelp from ChatGPT Introduction video i M::e:ina?s R‘:Jabrli:g Helper Revising
+ Seek help from human expert eading — SNSH :
aterials _: : Group HE
= Mesures: telemetry and observation = Group HE i % 2 B =
Essay Draft I =l =
. e el 4 T o= - I
= Four help seeking activities: e > b - Final Essay
. . . I €ading Reading Human Revising
¢+ Diagnosing question Reading = | | Materials Rubrics Helper
. Rubrics Introduction video : \ Y J
¢ ASklng He'p of Human Expert : Multimodal Data Collecting
|

¢+ Evaluating Help
* Processing Help

Source: Chen, Xiang, Zhou, Jia, Shang, Li, GaSevi¢, Fan, 2025

Fig. 1. Experiment procedure.

(Trace, Eye-tracking and Conversational data)



>> Example 3: How students seek help from humans and from LLMs (China)

Findings

1) The “human” group seeks help
in a linear way, following the
classic “help seeking” theory

Source: Chen, Xiang, Zhou, Jia, Shang, Li, GaSevi¢, Fan, 2025  Fig. 5. Help-seeking process temporal pattern in stages in HE Group.



Example 3: How students seek help from humans and from LLMs (China)

Findings

1) The “human” group seeks help
in a linear way, following the
classic “help seeking” theory

Diagnosing Question

2) The human-LLM group has a
more “circular” strategy and
uses less “diagnosing”
guestions and evaluate less the
help : more “operational”

50/50)

Asking Help

Asking Help

approach il ‘s
(50_:30413 78) 73

: - : Evaluating Help e Lt s

3) Difference: more evaluation of Evaluating Help - S4173) J(115/192)

help by humans, more
processing of help by Al group
— more thinking vs more
tinkering?

0.77
60/78)

Processing Help 3 Processing Help

Source: Chen, Xiang, Zhou, Jia, Shang, Li, GaSevi¢, Fan, 2025  Fig. 5. Help-seeking process temporal pattern in stages in HE Group.  Fig. 4. Help-seeking process temporal pattern in stages in Al Group.

(130/130)
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Example 4: Brain activation and recall when using LLM, Search engine
and brain only (US)

Blinking test

Essay

7 A0 TR =

Post-assessment

Enobio Mental Math Test : ;
headset (2 minutes) (2 minutes) (20 minutes) Interview
setup (5 minutes)
LLM Topic A Topic D Topic G Topic
@ P P P AorDorG
Search . . Topic
i Topic E To H
Engi:;o& Topic B P! pic BorEorH
Brain Onl Topic C Topic F Topic | Topic
e v P P P CorForl
Session 1 Session 2 Session 3 *Session 4
Sessions

Source: Kosmyna, Hauptmann, Yuan, Situ, Liao, Beresnitzky, Braunstein, and Maes, 2025

{ uoissas euondo,

Schedule
next session.
Debrief,

cleaning up

Question:

What is student cognitive cost and recall
when using an LLM in the educational context
of writing a 20-min essay?

Method:

= RCT with 54 university students aged 18-39,
recruited from 5 universities in Boston area

= 3 conditions:
¢ Writing with an LLM
¢+ Writing with search engine
¢+ Writing with no assistance (“brain only”)

= Students in each condition can choose to
write about 3 possible topics

= |n an optional session, those who were
assigned to the LLM group write as “brai
only” and vice-versa.



Example 4: Brain activation and recall when using LLM, Search engine

and brain only (US)

Students writing with the LLM struggled to quote
anything from their written essays

Percentage of students who could NOT
guote something from their written essay

Percentage of
participants

100%

80%

60%

40% r

20%

LLM Search Engine

.

Brain only

0%

Groups

Source: Kosmyna, Hauptmann, Yuan, Situ, Liao, Beresnitzky, Braunstein, and Maes, 2025

Post-task assessment:

LLM group had

* most limited ability to quote something from their
written essay (recall)

¢+ lower ability to summarise their essay’s viewpoint
¢+ lower level of ownership
* more homogeneity in essay content

Brain imagery:

LLM group:

¢+ shifted their executive tasks from generating
content to supervising the Al-generated content

¢ had less neural connectivity and less executive
involvement



possibilities




» Example 1: Fostering creativity and communication

Writing (short) stories with and without GenAl ideas

[ A Writers

Human anly

Human with 1 GenAl idea

B
'Iﬁll
% o

293 writer stories

A
h
h

N Human with 5 GenAl ideas

N 8

Fig. 1. Visual representation of experimental design.

Doshi and Hauser, 2024




Example 1: Fostering creativity and communication

293 people writing (short) stories with and without GenAl ideas

A Novelty Usefulness
| |
—) l
- | | . .
§§ e Index —e Index Accgss to generative Al ideas leads to
==1 | 1 1 stories evaluated (by humans) as:
% <é —— Novel —+—o0— Appropriate
;E; 8 T—o— Original l o — Feasible
T e —— Publishable * More creative (especially among
| e e e e ] . l less creative writers)
I |
«— Human alone | :
— | - ------ ! !
10 ¢ l l
g o | @ Index ! —@— Index
O I I
% < | i —o——  Novel ] i —o— Appropriate
g @ | ——o——  Original ! ——o—— Feasible
TO | ——o——  Rare ! ——o—— Publishable
S/ | |
I I
I I
0 0

| | | I | | ! I
02 04 06 08 02 04 06 0.8

Effect size Effect size

Doshi and Hauser, 2024



Example 1: Fostering creativity and communication

Human with 1
GenAl idea

Human with 5
GenAl ideas

Human with 1
GenAl idea

Human with 5
GenAl ideas

Human with 1
GenAl idea

Human with 5
GenAl ideas

293 people writing (short) stories with and without GenAl ideas

This story is well
written.

| enjoyed reading this
story.

;

:4—: Human alone ,

|
|
| —
|

This story has changed
what | expect of future
stories | will read.

This story has a
surprising twist.

To—

I _.—

|
|
|
|
|
|
|
|

This story is boring.

This story is funny.

— =
I I
I I
: |
—.—} —.—{-
1 1 I 1 1 I 1
-0.5 0 0.5 -0.5 0 0.5 1
Effect size Effect size

Access to generative Al ideas leads to
stories evaluated (by humans) as:

* More creative (especially among
less creative writers)

* Better written
* More enjoyable

* But (slightly) less funny

Doshi and Hauser, 2024



Example 1: Fostering creativity and communication

Writing (short) stories with and without GenAl ideas

Human with 1 GenAl idea

Human only

Human with 5 GenAl ideas

L
= But the pools of GenAl-assisted
stories exhibit higher similarity (less
_ variety) to an Al production and with
P.:-d 1 each other than the pool of human-
@ only stories.
a
E - - Increase in creativity of individual
output and writing effectiveness at
the risk of losing collective novelty?
o -

1 L I I

70 B0 a0 100
Similarity to Al idea
kernel = apanechnikov, bandwidth = 1.0498
Doshi and Hauser, 2024




Example 2: Keeping same learning gains with or without LLM in
computer programming course (Slovenia)

Question: How to change the tasks and assignments so that the access to ChatGPT does NOT make a
(negative) difference on learning?

Controlled Experiment with 182 1st-year HE students in 2 groups (object-oriented programming):

1. Use of ChatGPT for practical assignments
2. No use of ChatGPT for practical assignments

Course structure (15 weeks):

1) 11 mandatory and 11 optional home practical assignments

2) Lectures followed by Lab session in which each students has an extended assignments and an oral
defence of their home programme

3) 2 paper-based mid-terms

Results:

* Same results for both groups on lab work and on mid-term exam (slightly higher for Group 1 but not
statistically significant)

* The ChatGPT group had the impression it had learnt more than the non-GPT group

Source: Kosar, Ostoji¢, Liu and Mernik, 2024



Example 2: Keeping same learning gains with or without LLM in
computer programming course (Slovenia)

= Revised assignments:

¢+ Instructors checked what ChatGPT does easily and provided assignments that are less
convenient or require more knowledge for good prompting

¢+ Use Lab sessions to extend home assignments (with no help of ChatGPT)

How dld it = Oral defence of produced computer programmes (with Teacher Assistants)
¢+ Conceptual questions (explaining part of their programming code emphasising object-

work? oriented concepts)

¢+ Code analysis (search in code for specific functionality)

¢ Code changes guestions (minimal change in the object-oriented part of the programs that
change the code’s behaviour)

¢ Code completion questions (demonstration of using object-oriented code in the main
program)

= Mid-term exams
* Mainly based on theoretical questions

* NB: Paper format annoyed students to some extent
Source: Kosar, Ostoji¢, Liu and Mernik, 2024




Example 3: Learning (more) by Teaching a GenAl in computer science
(China)

Question: Does a teachable LLM have a positive
impact on knowledge, programming and self-
regulated learning skills?

Pre-test Intervention Post-test
41 HE StUdents In 2 groups: [ Knowledge learning ] [ Programming practice ]
(40 minutes) (30 minutes) (60 minutes) (40 minutes)
:r ______________ : Video 1: Fundame_ntal :f ______________ :
1. Learning through videos and then by teaching a : i Incsiedgt eering : 5
2 : . | EG: Programming solution codes b : H
ChatG PT student *P;rrlor::"tm E Kno:;l;dge i Video 2: Puzzle explanation teachinggG:rl:lﬁ::Ezlg:mn:nﬁassing tIE:e ‘ i Kno::lsetdge i
2. Learning through videos and then practicing by i ! O auction ! :
1 Pseudacode . .. : Pseudocode H
themselves : tes | _ | test !
1 . Video 1: Fundamental 1 -
E ! knowledge learning i !
: SRL : : : : Programming solution codes : SRL . :
Res u ItS: (;::::I E questionnaire i Y . il seclgé:d Sassi ng tge oln I:ne ju dge mt;it i questionnalre i
* “Teach GenAl” group perform better than other -

group on: knowledge, clarity and readability of
programme, and on self-efficacy and cognitive
strategies

Figure 3: Procedure of the experiment

* No difference for correctness of programme
though (perhaps because even as a student
ChatGPT may not make enough coding mistakes)

Source: Chen, Wei, Le, Zhang (2024)



Learning

What does this mean for HE?

Undesirable

Performance

k

Become clearer about fundamental knowledge in a course/discipline are: what
should students know to be able to « correct » and interact properly with a
GenAl?

Have dual modes of teaching/learning/assessing: with no GenAl (closed book)
and with Al (open book)?

Review assessment formats?

Paper and pencil exams

Digital exams with proctoring (no Al or how is the Al used)?
Oral examinations and video submissions

Design home assignments where GenAl allows to ask for more

Prepare Master’s and PhD students to use specialised GenAl research tool
(and sensitising others to new scientific processes when relevant)



>> What does this mean for HE research on Al?

= Need for more targeted research on Al and GenAl in higher education

¢+ Bigger studies: current ones do not have enough statistical power
¢+ Studies that do not confuse performance at a task and learning to perform this task
¢+ Studies with longer interventions:

- most studies (with negative results) are based on small interventions, usually a task that
is decontextualised

* Longitudinal studies: what happens when GenAl is used repeatedly over time
¢+ Studies on the use of educational GenAl tools (rather than generic GenAl tools)

= Research questions

¢+ What are the pedagogical ways of using GenAl that lead to student learning?

¢+ What do the « more difficult » educational tasks that one could ask students to perform look
like (so they both perform more and learn and remain manageable for teachers)?



Where do or should educational tasks sit on human-Al automation
continuum while keeping the quality, equity and safety of education?

teacher control

Technology Technology Technology
provides suppartive controds controls broader controls maost controls all
infarmation sl of tasks tasks automatically tasks automatically

What are the teaching and
learning tasks that are ok to
fully automate (or carry out
with GenAl/Al)?

What are the teaching and
learning tasks for which
teachers should have full
control?

What are the tasks that can be
in the middle part of the
continuum?

Same questions for
administration and research
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skills and education for
innovation and digitalisation




Skills that tertiary-educated professionals report as very
important in their job

Percentage of employees reporting the following skills as very important in their job

use time efficiently 61.7
perform under pressure 60.8

work productively with others 58.6
make your meaning clear
use computers and internet
coordinate activities
master of your own field
acquire new knowledge
write reports or documents
come with news ideas/solutions
analytical thinking
mobilize capacities of others
willingness to question ideas
present ideas in audience
alertness to opportunities
negociate
assert your authority

write and speak a foreign language
knowledge of other fields |

Source: Avvisati, Jacotin and Vincent-Lancrin (2014), based on REFLEX and HEGESCO data




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

3.90

come with news ideas/solutions
willingness to question ideas
present ideas in audience
alertness to opportunities

3.00
2.81
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
use computers and internet

work productively with others

use time efficiently

perform under pressure

negociate

knowledge of other fields

assert your authority

1.00

Source: Avvisati, Jacotin and Vincent-Lancrin (2014), based on REFLEX and HEGESCO data




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

f

Analytical thinking and innovation

Active learning and learning strategies

Complex problem-solving

Critical thinking and analysis

Creativity, originality and initiative

‘s Leadership and social influence

o) Technology use, monitoring and control
Technology design and programming
Resilience, stress tolerance and flexibility

Reasoning, problem-solving and ideation

ee

Source: Future of Jobs Report 2020, World Economic Forum

Today, 2018 Trending, 2022

Analytical thinking and innovation
Complex problem-solving

Critical thinking and analysis

Active leaming and leaming strategies

Creatvity, originality and initiative

Attention to detail, trustworthiness
Emotional intelligence

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

Analytical thinking and innovation
Active learning and leaming strategies

Creativity, originality and initiative

Technology design and programming

Critical thinking and analysis

Complex problem-sohing

| eadership and social influence

Emotional intelligence

Reasoning, problem-solving and ideation
Alysis and evaluation

Source: Future of J3 ey 2018, World

New 2025 report:
New skills categories but
« analytical thinking » and

« creative thinking » still in top
5




Evolution of demand for originality skills over the past 10 years in
most Al-exposed sectors (2012 or 2018 to 2023)

Il Base-year share End-year share
60%
50%

40%

30%

20%

a1l 1)
om 1R

GBR USA CAN Average

Source: : Green (2024)



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
Scientific mindset
Media literacy

Openness to others’
opinions

Living with
uncertainty/ambiguity

Positive citizenship




A means to improve the depth and quality of knowledge and develop skills for
innovation

Creative thinking Critical thinking

: :\/Iore_engaging (and memorable) " Develops inquiry and evaluation skills
earning

= Makes students weight the strength of
= Connection of learning with a real evidence and information
problem (even if fictional)

" Helps students understand the nature
= Develops problem solving skills of scientific (or other type of)
knowledge

= Stronger intellectual experiences

2 Dkel\ielops (complex) problem solving
skills




>> A means to make learning more engaging and valuable in the age of Generative
Al?

Students need to engage in and enjoy their
learning (so they don’t outsource their
study to GenAl)

= Could we make education more engaging
by making it closer to authentic problems?

= Could we make education more engaging
by allowing personal expression in their
outputs?

= Could we support them to develop the
skillls ;co evaluate the outputs of GenAl
tools:




//

towards competency-based curricula




>> OECD Learning compass

= Knowledge

= Skills

= Attitudes

= Values




What skills should education systems foster?

Technical skills
Know-what and know-how

Behavioural and social
skills

Self-confidence, energy,
perseverance, passion, Creativity, critical thinking,

leadership, collaboration, inquiry, imagination, curiosity,
communication ability to make connections,

metacognition...

Creativity and critical
thinking skills




>> Some comments on these skills categories

" They overlap and may reinforce each other
But

" They are different and cannot be reduced to a
single skill (or measure)

= They are domain-specific (take different forms in each domain)

¢ Skills are generally domain-specific: one is creative in a field, one knows how to o
]E)_elhdave/communicate in a specific context, one has knowledge and problem-solving skills in a
ie

" They can become « domain-generic »

¢ A skills becomes « domain-generic » when one has gained it in a number of domains or settings,
so that it becomes a « habit of mind » (a disposition or a stabilised skill) that one can apply to
new fields (or when one remains at a certain level of abstraction)



//

fostering and assessing creativity and
critical thinking

y



OECD economies set creativity and/or critical thinking high on their

higher education policy agenda

Mentioning creativity

(8 jurisdictions):

Austria, France, Japan,
Korea, Latvia, Lithuania,
Luxembourg and Slovenia

Mentioning critical

Thinking (3 jurisdictions):
Australia, Mexico and the United
States

Mentioning both

(15 jurisdictions):

Canada, Czech Republic, Estonia,
Hungary, Iceland, Ireland, New
Zealand, Norway, Poland, Slovak
Republic, Sweden, Switzerland, the
Netherlands, the United Kingdom
and Turkey

39 jurisdictions

*Based on the preliminary review of the most recent higher education national strategies in 39 OECD economies.
Where not available, strategies for education at all levels were reviewed.







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

2. Develop an exemplary bank of pedagogical resources to teach
and assess creativity and critical thinking as part of countries’
(current) curriculum

3. Develop professional development plans

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




Fieldwork with network of 26 higher education institutions from 14
countries: 5 semesters involving 360 HE faculty and 10 400 students

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 coordinated by KEDI

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



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

@) OEcD




First OECD experimental practice-engaged project: Theory of action /
Logical model

Target populations Intervention Proximal outcomes Distal outcomes

Teachers at Teachers beliefs
different Toolkit of around creativity
levels of rubrics, lesson and critical

education plans and Camarhae thinking Students’
course syllabi (re)design of : creativity

lesson plans and and‘cri.tical
courses inspired thlnklng
by the toolkit, and , skills and
: o Teachers ST
Professional implementation in

fevelonment Classrooms instruction and learning

assessment outcomes

plans and practices around
activities for

creativity and
teachers critical thinking

Students at
different
levels of

education




//

building a professional representation
through a bank of pedagogical resources

y



>> Creativity —

MAKE SPACE. ||OBSERVE OTHERS.|| EXPLORE Your

S l/\/\AGlNATION.
8¢ % g;%%

|

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

FACE FRUSTRATION.| JUNDERGO REVISIONS. ENVISION A
3

= |t is about: SOLUTION.

¢+ |deation and exploration (divergent-
exploratory)

* New and interesting combinations
(convergent-integrative)

¢ Getting at ease with unusual and daring ideas | creare onp: || TAKE TIME For ON To THE

. REFLECT(ON. NEXT SOLUTION...
* Not about « novel to the world » or « gifted » /giff\
or « successful » =
= /

GRANT SNIDER for OECD/CER|



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

= |t 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 ITS BOUNDARIES.

(e
Cm—
(7

QUESTION ASSUMPTONS.

i L Z

IDENTIFY WEAKNESSES. f JUSTIFY A SOLUTION.

/ACKNOWLEDGE LIMITATIONS. REFLECT oN ALTERNATIVES.

GRANT SNIDER for OECD/CERI



>> Bank of pedagogical resources by/for teachers

Rubrics




>> Bank of pedagogical resources by/for teachers

Rubrics

To develop activities

To improve activities

To assess student work

To understand and develop

awareness of creativity and
critical thinking




(class-friendly version)

>> OECD (conceptual) rubric on creativity and critical thinking

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




OECD rubric on creativity and critical thinking
(comprehensive version)

4

CREATIVITY CRITICAL THINKING

Coming up with ideas and solutions Questionning and evaluating ideas and solutions

Feel, empathise, observe, describe relevant experience Understand context/frame and boundaries of the problem
and information e Challenge assumptions, check accuracy, analyse gaps in

e Make connections, integrate other disciplinary knowledge
perspectives

e Explore, seek and generate ideas e Review alternative theories and opinions and
compare/find perspectives on the problem
e Stretch and play with unusual/risky/radical ideas e |dentify strengths and weaknesses of evidence, arguments,

claims and beliefs

e Envision, Express, Produce, Prototype new product / e Appraise / Base / Justify opinion/products on logical,
solution / performance ethical or aesthetic criteria/reasoning
e Assess the novelty of solution and/or possible e Acknowledge uncertainty/limits of endorsed

REFLECTING consequences opinion/solution and reflect on own perspective / bias



A series of domain-specific versions

OECD CONCEPTUAL RUBRIC

§ MUSIC

OECD CONCEPTUAL RUBRIC

»SCIENCE -4~
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CREATIVITY
Coming up with new
ideas and solutions

CRITICAL THINKING
‘Ouestioning and evaluating
ideas and solutions

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

Identify and guestion
assumptions and conventional
rules in & musical performance,

»

CREATIVITY
Cioming up with new
ideas and solutions

CRIﬂCAL-THINKING
‘Questioning and evaluating
ideas and solutions

Make connections to

Identify and question
assumptions and genarally

. L
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Bank of pedagogical resources: examples of lesson plans / syllabi

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

Grade 8 Interdisciplinary
(History, and Visual Arts or Science)

This activity uses History as a frame for ing artistic rr

and/or scientific phenomena. Students explore a past historical period in their
region and the art and/or technology of the time, focusing then on a particular
historical event which led to changes in the artistic field and/or technology.
Students are then invited to question these ideas by imagining alternative
realities for their region outside the actual historical continuity (i.e.
‘counterfactuals’, had the event not happened) and come up with artworks or
technological solutions that would exist in these alternative courses of history.
The exercise leads to a projection in the future, with students proposing ideas
and solutions for promoting desired changes in their region.

Suggested time allocation About 4 lesson periods

Subject-specific skills This activity is designed as interdisciplinary and teachers will
have flexibility to decide about the specific content and skills
it addresses besides knowledge and understanding of History

Lesson
plans

100+ examples of lesson
plans in K-12

30+ course examples in HE

To illustrate how to deliver
curriculum contents while
developing creativity and
critical thinking

To inspire and improve
Most are anchored in a
discipline

INFECTIOUS DISEASES I

Integrated Master in Veterinary 4 Year; 1stsemester Typical theoretical
Medicine size: 80-100 studen

EDUCATIONAL PSYCHOLOGY

Degree/Study programme Year within programn

Teacher education 2

COURSE DESCRIPTION
This 15-weeck course aims to g COURSE DESCRIPTION
veterinary medicine. Students w{| This course engages students in an exploration of the psycho

epidemiological features of select|, place and how people behave in educational contexts. Stude
different animals. They will be f{| cognitive, constructivist, and humanist theories of learning.

PHILOSOPHY OF SCIENCE

Degree/Study programme Year within programme Typical class size

40
m Operations Research

This course serves
will acquire techni| 22 cycle in Informatics 1% year; 1 semester = Typical theoret
the philosophy of | Engineering instructor

course helps stude
their creativity in d
to other discipline]

science: the d‘?m”] COURSE DESCRIPTION

classification is m . : .

area will be intrd This 15-week course intends to introduce students to the broa
Throughout the co| Operations Research (OR); it prepares students for modelling and
problems of differ{ as production planning, resource management and distribution, us
models and models with network structure.

Typical theore
students, 1 instr

The components of the course include: an introduction to the orig

LP modelling; presenting the main concepts and results in LP a
some LP problem-solving methods, such as the graphical method
LI L T 2 0 1 of its variations, as well as the dual simplex method; the economi

Upon successful ¢f hoth post-optimal and sensitivity analysis to different perturbation
__I'—

to the fundamental concepts of graphs and networks; the study of
spanning free, shortest path, maximum flow and minimum cost
compuiational resources.,




Animal Welfare and Society: Example of course unit

WEEK 9: Farm/zoo trip and producing animal welfare indicators

Learning objectives:
Technical skills

To practice application of animal welfare
assessment frameworks.

To apf)ly knowledge and develop frameworks
of welfare assessment in a given species.

To explore and evaluate real world applications
of welfare assessment

To collect data for Assignment 2 (an individual
field observation and welfare assessment).

Learning objectives:
Creativity and/or Critical thinking

e Critical thinking:

e C(Creativity:

Identify and analyse gaps in knowledge before
designing a welfare assessment.

Understand the limitations of theories and
assessment frameworks in detail.

Justify the inclusion and exclusion of particular
welfare indicators in assessment frameworks.

Reflect on own perception and that of others

Design  and new  assessment

frameworks.

Generate and play with ideas regarding what
indicators to  include/exclude and = make
connections between inclusion/exclusion and
overall validity of the assessment framework.

prototype



Animal Welfare and Society: Example

Students prepare by independently researching the natural history of meerkats and reminding themselves of the work
of previous weeks on animal welfare assessment frameworks and the bases on which indicators can be created,
including stress, pain, suffering, and positive welfare states.

Each group works together to develop a welfare assessment of meerkats, starting from one of three assessment
frameworks studied previously (Five Freedoms, Five Domains, Qualitative Behaviour Assessment) as the skeleton. They
have to come up with a set of indicators that are novel but appropriate in addressing potential limitations of the
frameworks they know. They generate and decide on ideas for alternative welfare indicators and scoring methods.

All three groups meet to review and explain their choice of indicators and compare/contrast welfare outcomes across
different assessment methods.

¢+ Students provide peer feedback on where the novelty lies in each group’s indicators and the implications for assessment outcomes
¢ Each group’s application and any inconsistencies are discussed to determine likely causes of variation and to acknowledge limitations




Reflecting on one’s courses: when do | provide opportunities to my

students to develop what skills?

REFLECTING

Mapping of the lesson plan to the OECD rubric

CREATIVITY

Coming up with new ideas
and solutions

Make connections to other scientific
concepts or conceptual ideas in other
disciplines

Generate and play with unusual and radical

ideas when approaching or solving a
scientific problem

Pose and propose how to solve a scientific
problem in a personally novel way

Reflect on steps taken to pose and solve a
scientific problem

2,5

14,7

1,7

CRITICAL THINKING

Questioning and evaluating ideas
and solutions

|dentify and question assumptions and generally 1,7
accepted ideas of a scientific explanation or
approach to a problem

Consider several perspectives on a scientific
problem

Explain both strengths and limitations of a
scientific solution based on logical and possibly 6,7
other criteria (practical, ethical, etc.)

Reflect on the chosen scientific approach or
solution relative to possible alternatives 2,347




		 

		

CREATIVITY

 

Coming up with new ideas 

and solutions



		



Steps



		

CRITICAL THINKING

 

Questioning and evaluating ideas 

and solutions



		



Steps





		INQUIRING

		

Make connections to other scientific concepts or conceptual ideas in other disciplines 

		

2,5



		

Identify and question assumptions and generally accepted ideas of a scientific explanation or approach to a problem 

		

1,7





		IMAGINING

		

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

		



1,4,7

		

Consider several perspectives on a scientific problem



		



3-6



		DOING

		



Pose and propose how to solve a scientific problem in a personally novel way

		



1,7

		

Explain both strengths and limitations of a scientific solution based on logical and possibly other criteria (practical, ethical, etc.)





		



6,7



		REFLECTING

		

Reflect on steps taken to pose and solve a scientific problem

		

7

		

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

		

2,3,4,7







Restricted Use - À usage restreint



Restricted Use - À usage restreint



Restricted Use - À usage restreint




LTEACHING CREATIVITY/CRITICAL THINKING
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CHALLENGING ACQUIRE MULTIPLE
QUESTION. KNOW LEDGE. SOLUTIONS.
8 | ;
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»  LEAVE RooM
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Q

D

I

REFLECT ON
THE SoLUTIoN.

GRANT SNIDER FOR OECD/CERI

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

4. Include the development of a
“product”



LTEACHING CREATIVITY/CRITICAL THINKING

.

C)

$¥ ¥

ASkK A
CHALLENGING
QUESTION.

MULTIPLE
SOLUTIONS.

8

¥

Q&ﬁ&@

By

DEVELOP
ONE.

ﬁ%‘gﬁ%

) T
AP
~ LEAVE RooM
FOR THE
UNEX PECTED.

REFLECT ON
THE SoLUTIoN.

GRANT SNIDER FOR OFECD/cCERI

8 Design criteria for good courses

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
students to reflect and
give /receive feedback




>> Bank of pedagogical resources by/for teachers/professors

Examples of assignments
Examples of exam questions

Scoring rubrics

Scoring rubrics for professional
development

Development of a standardised
test for undergraduate students
(upcoming)

Assessments




Assessment rubrics that articulate levels of progression
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OECD assessment rubric on critical thinking (for teacher formative
and summative assessment): product and process dimensions

Level-49
Qutstandingo

Level-39
Excellento

Level-29
Emergento

Level-19
Dormanto

Product

1
The-student-work-]

s — presents-a-specific-
personal-positionto-a-

clearly-formulated-problem, 1]

» — [elates-this-position-to-
alternative-theories-or-
perspectives-within-or-
outside-the-discipline, ]

» — justifies-the-position-with-
good-evidence 1]

»—+ acknowledges-the-
assumptions-and-limitations-
of-the-chosen-position ]

o

1
The-student-work{]

» = presents-a-personal-
position-to-a-clearhy-
formulated-problem, -]

» =+ relates-this-position-to-

one-alternative-theory-or-

perspective-within-or-
outside-the-discipline, -]

* —+ jusfifies-the-position-with-

some-evidence, -and-|
» -+ acknowledges the-
assumptions-of-the-

chosen-position ]
]

1l
The-student-work-q]

» = presents-a-position-to-a-
problem-that-is-not-clearly-
formulated, ]

» — [elates-this-position-to-one-
alternative-theory-or-
perspective-within-the-
discipline, |

s = provides-little-evidence-or-
acknowledge-only-
minimally-the-assumptions-
and-limitations-of-the-
chosen-position. o

1

The-student-work-]

» - presents-a-commaonly-
accepted-position-to-a-
problem, 1]

» — justifies-it-with-sound-
evidence, -butH]

» — fails-to-question-its-
assumptions-or-
consider-other
possible-perspectives-
on-the-problem.=

Processo

1

The-work-process-1|

» —+ CONsiders-several-ways-of-
formulating-and-answering-a-
problem, ]

» =+ Challenges-several-commaon-
positions-or-ideas-about-the-
problem’]

» =+ Shows-a-clear-understanding
of-the-strength-and-
limitations-of-the-chosen-and
alternative-positions. |

s — 5hows-an-openness-to-the-
ideas,-critiques-or-feedback-

of-others-when-relevant. o

l

Thework-process-

» — CONSiders-one-other-way-
to-formulate-and-answer-

the-problem v

+ -+ challznges-one-commaon-

position-or-idea-about-
the-problem’]

» —+ Shows-a-clear-
understanding-of-the-
strength-and-limitations-
ofthe-chosen-and-the-
alternative-positions o

1

The-work-process-v|

* -+ Shows-the-willingness-to-go-

beyond-one's-initial way-to-
formulate-and-answer-the-
problem, but-v|

» = does-not-clearly-identify-the-

assumptions-ofthe-
examined-theories-or-
practices-or-their-strengths-
and-weaknesses o

1

The-work-process-

» -+ Shows-little-willingness-
to-explore-other-
positions-or-theories-
than-the-most-
commanly-accepted-
one-andA]

» =+ Shows-no-willingness-
to-question-the-
assumptions-of-the-
chosen-position, -
theory-or-practices. o




)

purposes

Combined version of assessment rubric for formative/summative

4 3 2 1
Outstanding Flourishing Emergent Dormant

Content knowledge

Procedural knowledge

Critical Thinking

Creativity

Communication

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria

Describe criteria .
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Al, Creativity and Critical thinking




» Possibilities to do things you couldn’t (easily) do before

Generative Al

generation

4555_.

Texd generation

Generative
Al use cases

.
L

<>
Code — ™
generation

B [ @

New possibilities for learning:

* Brainstorming

 Feedback

* Translation

 Generation of first sketches
* Synthesis

* Copy-editing and editing

New challenges for learning too:

Image Video 30 sha
gnhancement  prediction generatian
= rih
7B p
Music  Tex-to-speech Speech-to-speech
composing  generator conversion
i
1z
Crealive Translation
writing
B
<> -
Code, Code Bug

Different challenges for different
levels of education and expertis



Possibilities to do things you couldn’t (easily) do before

CarageBand - My Song
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_:.'i'_ Furlk',' Drirn Kit - Funky Drum Loop
L bl b
L } |._

r : Grooving Bass Loop
/ Crooving Bass . et o
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i Acoustic Guitar Loop
Acoustic Guitar e L
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é BGFIE_JEIE- - | Bongos Loop |
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A { My Rock Gui ecording
My Rock Guitar

e

g——

I~ | Live Grand Piano =
__I 3

Hollywoaod Strirgs # L | | Hollywood Strings

e

Master Volume T4

a
\E

Reset @ Dirums Plang Rock/Blues Single

arit Drum Kit an Urban Clean Distorted 43 Dreamy Guitar
Fingerstyle Line
Funky Wah
Muted Electric
Southern Rock Riff

— ! Textural Electric
Scale: | Any ) 25 ltems :

Vintage Guitar

Beats World Acoustic Electric
Percussion Electronic . Relaxed Intense
Shaker L J

(= IR =Rlole Sl 3 m fal




» 10 pointers to support change and improvement towards

creative higher education

1. Be explicit in your education strategy
2. Define what you are talking about

3. Create alignment and incentives at all
levels of education (admission)

4. Integrate it in the regular disciplinary
teaching

5. Make it part of formal assessments
and evaluations

6.

10.

Make sure faculty leadership support
it and instructors feel authorised

Provide faculty members with
professional learning opportunities

Provide faculty members with
scaffolding tools and exemplars

Create and support international and
domestic communities of practice

Monitor and evaluate the effects and
impacts




» Alignment is needed (and often missing)

= Teaching / Learning / Assessing

= Primary / Secondary / Tertiary
Education

= Formative and summative
assessments / Admission exams /
National assessments

= Informal / Formal
education




Bank of pedagogical resources by/for teachers:
www.oecdcericct.com

8] https://www.oecdcericct.com
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A professional learning programme to help (or prepare) teachers
foster creativity and critical thinking

>> EDUCATIONAL RESEARCH AND INNOVATION

H OW d O I m a ke S pa Ce fo r Supporting Teachers to Foster

Creativity and Critical Thinking:
A draft pi i i

creativity and critical B e
thinking?

How can provide a flexible

©))OECD

BeTTeR oL

learning environment?

‘GLOBAL INSTITUTE ®F
CREATIVE
THINKING

What is personal
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