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» Focus of today’s deep dive

CONTEXT, FRAMEWORK AND

> Why creative thinking in PISA? > How did students around the world
perform, and which systems performed
better than expected?

> How is creative thinking defined and
operationalised?
> How did performance vary across

> \What assessment instruments?
schools and student groups?

> What was the development process? . ,
P P > How do attitudes and beliefs support

> How did we validate the instrument performance in creative thinking?

and scoring methods?
> How can educators and systems

support creative thinking?
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Context, framework and methodology




» What is PISA?

Programme for International Student Assessment

assesses 15-year-old students’ abilities and knowledge in
mathematics, reading and science

F i o
Q 2-hour test

(===2)0

Questionnaires for students, school
principals, teachers and parents
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» What is PISA?

Programme for International Student Assessment

assesses 15-year-old students’ abilities and knowledge in
mathematics, reading and science

2 il O
S\ ’
Creative thinking Q % Financial literacy
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» Defining the construct in PISA 2022

PISA defines creative thinking as...

“..the competence to engage productively in the

generation, evaluation and improvement of ideas
that can result in original and effective solutions,
advances in knowledge, and impactful
expressions of imagination.”




» Measuring creative thinking — ideation processes

“Divergent thinking” —
encompasses ideational
fluency (number of ideas)
and ideational flexibility
(difference of ideas)

999

Generate Generate
diverse creative
ideas ideas

'\I/
-y

Evaluate and
improve ideas
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Focus on appropriateness

and originality (statistical

infrequency) as a proxy for

novelty and usefulness of
ideas

“Convergent thinking” —
encompasses identifying
and remediating
weaknesses of ideas




» Measuring creative thinking — domain contexts

Visual
Expression

Written
Expression @

Q99

Generate Generate
diverse creative
ideas ideas

\'I
9.y

Evaluate and
improve ideas

Scientific @ ® sodial
Problem Problem

Solving Solving
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» Scoring open constructed response items

Fully human coded scoring

Well-defined coding procedure for each
Ideation process

Detailed coding rubrics for each task

Validated through country review and
genuine student data from multiple pilots
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Fixed scoring procedures for each ideation process

Stepa

Are responses

appropriate? Yes

Responses respect B
the task form and
connect with

stimulus

Mo

!
| oo

Generate diverse ideas

Step2

Are responses
sufficiently
different?
Refer to
item-specific criteria
in coding guide

Some,

o but not all Yesall

& (L
Partial credit m

Generate creative / evaluate and improve ideas

Stepa

Is the response
appropriate?

Fesponseas respect
the task form

and connect with
stimulus

Step2

Is the response
an original
theme?

Refer to
item-specific criteriz
in coding guide

Yes

Step 3

Is the response
elaborated in
an original way?

Referto
itern-specific criteria
in coding guide

Yes Mo

E T



PISA 2022 creative thinking item: Written expression

2983
Question 1/1

Refer to the book cover on the right. Type your answer to the
question in the text box below.

Write an original story idea for the book with the cover on the
right. An original story idea is a story idea that not many
people would think of. You do not need to write the full story,
but only describe whal the book could be aboul.

We recommend that you spend no longer than 5 minutes on
this guestion, and use no more than 8 sentences.

Story idea
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Visual
® Expression

Written
Expression @

Generate
diverse
ideas

Generate
creative
ideas

Evaluate and
improve ideas

Scientific @ ® socdial
Problem Problem
Solving Solving

Conventional Themes

e Theme 1: A story about humans
in the future (i.e. year 2983);

e Theme 2: The number identifies
a person, a place, or an object

(e.g. location, a serial number,
coordinates, etc.).



PISA 2022 creative thinking item: Social problem solving

Library Accessibility
Question 1/2

Type your answers fo the question in the boxes below.

Describe 3 different ideas for how to improve the wheelchair accessibility

of the library, The ideas should be as different from each other as possible,

Be specific in your descriptions.

We recommend that you spend no longer than § minutes on this question

Idea 1 Idea 2

> .
= ¢ o3y R

o maerhllW

Idea 3
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Written
Expression @

Visual
® Expression

Q99

Generate
creative
ideas

Generate
diverse
ideas

\l/
-¢
S~V

Evaluate and
improve ideas

Scientific @ ® sodial
Problem Problem
Solving Solving

Category 1 — Physical modifications
o Sub 1-1: Adding ramps;
o Sub 1-2: Modifying the staircase;
o Sub 1-3: Adding an elevator;

O
Category 2 — Human assistance

Category 3 — Technological assistance



» Development and validation timeline

International contractor ‘
develops and refines items

PGB decides , . .
to include CT I International contractor develops and refines scoring procedures |
in PISA 2022 L!mlted. Ul PISA Main
‘ Field Trial Celd Trial Stud
(Covid-19) eld ria y
2018 2019 2020 2021 2022 2023 2024 ‘
International coder trainings ,
Small scale validation PISA Results

‘ activities (cognitive \ 2022 (Vol. Il
labs, pilot studies,

country review)

Ii OECD and Expert Group develops and refines framework I
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For more information on the test framework, development and validation see:

THIN KIN G % ) e Publication
i.“i}:‘ SA
OUTSIDE THE BOX : a0t Aosbytlont Frsmmi PISA 2022
The PISA 2022 " N Technical Report
Creative Thinking Assessment
- B

@) OECD

"

@) OECcD




» Focus of today’s deep dive

!
{ .
il

ot
SoCRARIN EA A S

PISA 2022 RESULTS

PISA 2022 Results

Creative Minds,

Creative Schools > How did students around the world
Volume III perform, and which systems performed
@) OECD better than expected?

> How did performance vary across
schools and student groups?

> How do attitudes and beliefs support
performance in creative thinking?

> How can educators and systems
support creative thinking?
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» Knowing where we are and what is possible

students in SRR took the

PISA 2022 creative thinking module

o % o 000
o
® )
o' .:
Some notable omissions

Ireland United Kingdom .

Japan United States s
- - @
Sweden Q
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How well are students able to think creatively
around the world?



Score points Singapore
Mean performance 0
Table 111.2.1 Canada* Korea
Australia*
New Zealand* Estonia
Denmark* Finland
35 Cthuani Latvlia* Belgium Spain
ithuania Polan |
Czechia\ Portu ' inei
Netherlands* g@gsﬁ 1
. lsrael —— France y
Hong Kong (China)* Macao (China)
Chile Malta Italy
30 lceland S . Croatia Hungary
M%\)’(?Q(')a Slovak Republic
. ; Serbia
United érab Elg]lrates Uruguay
- - . .- . g . osta Rica
Countries/economies statistically significantly different below the OECD Ukrainian regions (18 of 27) Grecce Qatar
average Jamaica* Romania
Malaysia Colombia
25 Mongolia
. Moldova g Kazakhstan
Brunei Darussalam Peru
Panama* Brazil Saudi Arabia
Baku (Azerbaijan) E| Salvador
Bulgari Thailand
: : : o o : 20 - Jordan
I Countrles/ecorlomleg showing one asterisk (*): caution is adV|§ed North Macedonia ndonesia
« when interpreting estimates because one or more PISA sampling Palestinian Authority
standards were not met.
, : : : e : Dominican Republic* Morocco
| Countries/economies showing double asterisks (**): a strong linkage 15 T Uzbekistan
. to the international PISA scale could not be established because Philippine
Albania**

around 50% of the items were assigned unique parameters in
creative thinking.
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Performance across task types

Figure l11.4.1

Average percent of correct responses (full credit only)

% correct m OECD average A Highest country/economy
70
Singapore A
60 A Singapore Singapore Singapore

50

40

30

20

10

A A

Korea

Korea

Portugal

A

Generate diverse ideas Generate creative ideas Evaluate and improve ideas Written expression Visual expression Social problem solving Scientific problem solving

Ideation processes Domain contexts
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Distribution of students across quintiles of performance in creative
thinking and mathematics Figure IIl.2.4

OECD average

In Creative Thinking

Top quintile I v I Top quintile
4th quintile I 4th quintile
=3
<
o
3rd quintile ~ o 3rd quintile g
T ——y
\ > /‘\ ™ 3
=2
(7]
2nd quintile 2nd quintile

""“—f

//\

Bottom quintile I Bottom quintile
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Figure 111.2.5

Some countries do much better in creative thinking
than expected from PISA mathematics performance

)

Score-point difference

Score-point difference between actual and expected performance in creative thinking

B Relative performance in creative thinking based on performance in mathematics
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» Systems that performed better than expected

Figure 111.2.6
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Moderate relative Strong relative
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Relative strength in creative thinking given
MATHEMATICS performance
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Within-system variation in performance




Figure l11.2.1

A 90th percentile

¢ Median B 75th percentile

@ 25th percentile

= 10th percentile

Differences in mean score between students in the 90th percentile and the 10th percentile

» Some significant within-country variation
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Figure 111.3.2

ing?

» Is the closest school the best for creative think

m Within-school variation

W Between-school variation

%
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Significant gender gaps in most countries



Figure 111.3.4

Large gender gap in some countries

)

Score-point dif. (boys - girls)

Score-point difference in creative thinking between boys and girls

than girls

(%Y
>
o
L0
=
©
>
€
o
c
(o}
(5]
=
>
S
)
c
=
(o}
(S ]
o
=
=

shoq uey) 19y31y pa403s s|1D

0¢
9¢
8T
€¢
9¢
8¢
8¢
o€
1€
0}
14’
144
[43
T¢
[43
€¢
S¢
€¢
€¢
9¢
€T
6¢
S¢
9¢
T¢
[43
6T
€€
8¢
144
144
0€
ST
LC
€€
ve
LE
€€
513
6¢
S€
ST
8¢
[43
[43
€¢
S€
€€
T€
9¢
143
4%
LC
1€
14’
9¢
6T
€¢
6¢
€¢
LC
T€
€C
6¢

uepJof -I-

puejui4

Ajaoyin H S ed
elqely Ipnes
«edlewer
s9leJiwy ged
Je1en
pue|0|
elenN
BIUSAO|S
seuiddi|iyd
wejessnie 1aunug
(euiyd) oedey
puejieyl

«(euIyD) Suoy Suoy
(uefiequazy) nyeq
eljo3uo|n

1adie] asaulyd
eluentn

BIu01S]

*xxEIUEQ|Y

d1|qnday eno|s
eisAee|n

«pue|esz manN
euesing

«SpuelaylaN
eluopade|A YMON
Auewan

£9.0Y

BAOP[ON

uelsyyezey|

el1e0J)

02200\

929319

BIY232)

puejod

«Bljesisny

a8esane D30
LMewusqg

1q49S

«BINeT]

«x211qNnday uediujwoq
«epeued

[9eJS|

ouel

|'zelg

wni3[ag

uleds

Ale3unH

eluewoy

|[e8nuod

aJode3uls

(£T Jo 8T) suoi3au uelulenn
Ael
ueispaqzn
Blquio|o)
eIssuopu|
xeweued
Aendnin
JOpEAJES |3
BJIY B1SOD
9lIyd
nJad
001x3

o
£
o
—
5
(%]
14}
—_
o

Q0
©
"
S
<

1

[
w)
=)
°
Q
3
Q
‘=
far
(%]
Q
o




Figure 111.4.12(1)

& # Visual expression

[ @ Written expression

» Differences by gender persist across all task types
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Figure 111.3.9

ing

tive thinking after accounti

ing scores

IN Crea

for mathematics and read

Gender differences
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Score-point dif.

Score-point difference between the actual and expected performance of girls in creative thinking
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Figure 111.5.2

» Student beliefs about the nature of creativity

Percentage of students who agree/strongly agree that it is possible to be creative in nearly any subject, by gender
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Figure 111.4.13

» Gender differences in task engagement

tten expression and

N Wri

than girls are relative rapid responders
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Providing equal opportunities for all students remains
a challenge
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Figure 111.3.10
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>> Socio-economic divides persist in creative thinking

Disadvantaged students score | |
around 10 points lower than ) |

advantaged students, on -
average across the OECD

Even after
accounting for
reading and
' mathematics

| performance,
there remains a
sig nificant
2 point divide

Students from disadvantaged backgrounds scored lower than
advantaged students in creative thinking in alI pa rt|c1pat|ng
countries and economies
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>> Student growth mindset on creativity, by student'

A A Advantaged students

O e Disadvantaged students

Percentage of students who disagree/strongly disagree with the statement "creativity is something about you that
you cannot change very much", by student' socio-economic status
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What students believe about creativity and their own
creative potential matters
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Student beliefs, attitudes and expectations

Figure 111.5.1

Beliefs about Attitudes towards Social-emotional
creativity creative thinking characteristics

Creative self-

. Curiosity
efficacy

The nature of
creativity

Openness to Persistence
intellect

Growth mindset on

creativity Openness to art

and experience

Perspective taking

Imagination and
adventurousness

Restricted Use - A usage restreint



Student beliefs, attitudes and expectations

Figure 111.5.1

Beliefs about Attitudes towards Social-emotional
creativity creative thinking characteristics

Creative self-

. Curiosity
efficacy

The nature of
creativity

Openness to Persistence
intellect

Growth mindset on

creativity Openness to art

and experience

Perspective taking

Imagination and
adventurousness

Restricted Use - A usage restreint



s

Figure 111.5.3

¢ After accounting for gender, students' and schools' socio-economic profile
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“It is possible to be creative in nearly any subject”
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Figure lI1.5.5

tive thinking performance associated

with holding a growth mindset on creativity
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Student beliefs, attitudes and expectations

Figure 111.5.1
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Score-point difference

Change in creative thinking performance associated with
change in attitudes towards creative thinking Figure lIL5.7

Change in creative thinking score associated with agreeing/strongly agreeing or feeling confident/very confident with
the following statements; OECD average

B After accounting for gender and students' and schools' socio-economic profile = Before accounting for gender and students' and schools' socio-economic profile
7
Imagination and . Openness to art . .
& Openness to intellect . Creative self-efficacy
. adventurousness and experience
[
5 ]
]
4 -
3 —
] o
[ -
[ ]
2
0
Would like to Coming up with Often get lost in Enjoy learning  Enjoy doing Can suggest Reflect on See beauty in  Enjoy artistic  Can think of Can tell creative Can be creative
travel to places| new ideas is thought new things something several movies | watch everyday things  activities many ideas for stories
have never satisfying to me creative solutions to solving
been problems disagreements

with people
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creativity
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creativity
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Student beliefs, attitudes and expectations
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creative thinking
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intellect

Openness to art
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Cultivating school environments that encourage
creative thinking



Figure 111.6.3

ing
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>> Student-reported use of pedagog

Percentage of students who agree/strongly agree with the following statements

B My teachers encourage me to come up with original answers

& My teachers give me enough time to come up with creative solutions on assignments
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Pedagogies encouraging creative thinking and creative thinking
proficiency across assessment domains and facets Figure I11.6.5

Likelihood (odds ratio) of getting full credit on the test items when students agree/strongly agree that “their teachers value
students’ creativity”, by ideation processes and domain contexts; OECD average

odds ratio A : Generating Creative Ideas m : Generating Diverse |deas e : Evaluating and Improving Ideas
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Students’ and school principals’ views on their teachers' use of
pedagogies encouraging creative thinking

Jurisdictions where "developing students' creativity" formally features in teacher initial training:

Figure 111.6.4

Index of creative thinking pedagogies (school principals' views)

RESLNCLeq Use - A usadgerestreint
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1
Both students and school principals report that their teachers use relatively
more creative thinking pedagogies
0.8 Albania 4
United Arab Emirates R2 = 0.402
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Availability of activities offered at school, by school socio-
economic profile Figure 111.6.6

Percentage of students in schools whose principal reported that their school offers the following activities at least once a week;
OECD average

% M All students @ Disadvanategd schools A Advantaged schools

80

70

Art classes/activities Music Computer Drama, theatre Creative writing Science club Debate club Publications (e.g.
(e.g. painting, classes/activities (e.g. programming classes/activities classes/activities newspaper, yearbook,

drawing) choir, band) classes/activities literary magazine)
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Student participation in activities at school and their attitudes

towards creative thinking Figure 111.6.8
Mean index difference between students who participate at least once a week in the following activities
Creative  Openness compared to the rest of students; OECD average
self-efficacy to intellect
< O Before accounting for gender, students' and schools' socio-economic profile and the students' mathematics and reading performance

Dif. I I After accounting for gender, students' and schools' socio-economic profile and the students' mathematics and reading performance
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