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1 Measuring creative thinking

This chapter summarises the conceptual foundations of the PISA 2022 Creative
Thinking assessment and presents a selection of released items from the test. The
chapter also describes how well students around the world demonstrate creative
thinking at different levels of proficiency.

For Australia*, Canada*, Denmark*, Hong Kong (China)*, Jamaica*, Latvia*, the Netherlands*, New Zealand* and Panama*

caution is advised when interpreting estimates because one or more PISA sampling standards were not met (see Reader’s Guide,
Annexes A2 and A4).

For Albania** and the Dominican Republic**, caution is required when comparing estimates with other countries/economies as a
strong linkage to the international PISA creative thinking scale could not be established (see Reader's Guide and Annex A4).
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“Creativity is seeing what others see and thinking what no one else ever thought.”

Albert Einstein

For the first time, in its 2022 cycle, PISA has measured the creative thinking skills of 15-year-olds in 64 countries and
economies. This chapter first presents the rationale for assessing creative thinking in PISA, and then describes how
the creative thinking construct is defined and measured in the PISA 2022 test. The chapter then presents a selection
of released items from the test to illustrate how students were asked to demonstrate creative thinking across different
domain contexts. Finally, the chapter describes creative thinking at different levels of proficiency and summarises
how the creative thinking scale was constructed to assess and describe students’ performance in the test.

Why measure creative thinking?

Creativity has driven innovation in human culture and society for millennia — from the sciences and technology, to
philosophy, the arts and the humanities. One fundamental goal of education is to equip individuals with the
competencies they need to succeed in life and society, for both their own and collective well-being (OECD, 20181)).
Creativity, creative thinking and innovation are amongst these important competencies.’

Creative thinking helps prepare young people to adapt to a rapidly changing world that demands flexible and
innovative workers. Beyond preparing students for the labour market, creative thinking in education contributes to
students’ holistic development — it supports learning, problem solving and metacognitive skills through exploration
and discovery, helping students to interpret information in personally meaningful ways. It has also been found to
support a range of other important aspects of students’ development and achievement.?

The importance of developing creative thinking in education is reflected in national curricula worldwide. Nearly all
PISA participating countries or economies with data available reported creativity as an intended student outcome in
secondary education (Figure 111.1.1).3

Figure Ill.1.1. Creativity in curricula worldwide

Percentage of countries/economies in which various subject areas refer to creativity in secondary education curricula
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Notes: For each subject, the share of countries/economies is based on the number that reported the subject containing a reference to creative thinking (or related terms) over the
number that reported including that subject within their relevant curriculum or learning standards (see N reported in brackets).

Where it was not possible to establish whether a subject referred to creativity, responses were counted as missing responses and excluded from the total response count (N).
Secondary education refers to ISCED Levels 2 and 3. In some jurisdictions, the curriculum or learning standards for primary education (ISCED Level 1) and lower secondary
education (ISCED Level 2) are integrated; in these cases, secondary education refers only to upper secondary education (ISCED Level 3).

Source: OECD (2023y2), Supporting Students to Think Creatively: What Education Policy Can Do. The StatLink URL of this figure is available at the end of the chapter.
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How PISA 2022 defines creative thinking

In its 2022 cycle, 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”. It focuses on the cognitive processes required to engage in creative work and
is aligned with the concept of “little-c” creativity — in other words, a malleable capacity that can be developed through
practice and that can be reasonably demonstrated in everyday contexts (see Box I1l.1.1).

Box lll.1.1. “Big-C” vs. “little-c” creativity

Creativity can manifest in different ways, but research generally distinguishes between “big-C” and “little-c”
creativity (Csikszentmihalyi, 20133); Simonton, 20134). “Big-C” creativity is associated with intellectual or
technological breakthroughs or artistic or literary masterpieces that require deep expertise in a given context. In
contrast, all people can demonstrate “little-c” (or “everyday”) creativity by engaging in creative thinking. This is
the type of creativity people manifest when, for example, they arrange photos for display, combine leftovers to
make a tasty meal, or find solutions to day-to-day problems. “Little-c” creativity can be developed through practice
and honed through education (Kaufman and Beghetto, 2009s)).

This definition of creative thinking includes both divergent cognitive processes (i.e. the ability to generate diverse
ideas and creative ideas) and convergent cognitive processes (i.e. the ability to evaluate ideas and identify
improvements to those ideas). For measurement purposes in PISA 2022, the construct of creative thinking consisted
of three ideation processes (see Figure I11.1.2 and Box 111.1.2).

Figure 111.1.2. The PISA 2022 competency model for creative thinking
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Source: OECD (2022y)), Thinking Outside the Box: The PISA 2022 Creative Thinking Assessment.
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Box lIl.1.2. The three ideation processes involved in creative thinking in PISA 2022

In PISA 2022, creative thinking was premised on three ideation processes (Figure Ill.1.2). These ideation
processes reflect the PISA definition and encompass the cognitive skills that are relevant to creative thinking in
the classroom (see Annex A1 for a more detailed description). The distribution of test items across the three
ideation processes is as follows: 12 items correspond to “generate diverse ideas”, 11 items correspond to
“generate creative ideas”, and 9 items correspond to “evaluate and improve ideas”.

Generate diverse ideas

This ideation process refers to a student’s capacity to think flexibly by generating ideas that are different to each
other. In the context of measuring creative thinking ideation skills, both ideational fluency (i.e. the total number of
ideas produced) and ideational flexibility (i.e. how fundamentally different ideas are) are important factors for
estimating creative potential (Guilford, 1956(7; Runco and Acar, 2012)).

Generate creative ideas

Creative ideas are usually defined as being both novel and useful. Expecting 15-year-olds to think of unique and
novel ideas would be neither feasible nor appropriate in the context of PISA; however, originality is a useful proxy
for measuring the extent to which students can think outside of the box. Defined by Guildford (1950i9) as
“statistical infrequency”, originality encompasses the qualities of newness, remoteness, novelty or unusualness,
and generally refers to deviance from patterns that are observed within a population. In the PISA assessment,
originality is measured in relation to the responses of other students who complete the same task — if relatively
few other students suggest the same idea, then a response is considered original.

Evaluate and improve ideas

This ideation process refers to a student’s capacity to evaluate limitations in ideas and improve their originality.
Evaluative processes help to identify and remediate deficiencies in initial ideas as well as ensure that ideas or
solutions are appropriate, adequate, efficient and effective (Cropley, 2006(10). They often lead to further iterations
of idea generation that can ultimately improve creative outcomes.

The PISA definition of creative thinking focuses on those ideation processes that can be engaged in different learning
and problem-solving contexts. These include learning contexts that require imagination and expression, such as
creative writing or the visual and performance arts, as well as those in which generating and improving upon ideas
is functional to investigating problems or phenomena, or to designing innovative solutions.

Sample items

Students who took the creative thinking test in PISA 2022 spent one hour on creative thinking items, with the
remaining hour of PISA testing time assigned to mathematics, reading or scientific literacy items. Creative thinking
items were organised into units based on a common stimulus. Each unit varied according to the ideation process
involved, the unit length, the number of items in the unit, and the domain context (see Box 111.1.3).

Selected items from 9 of the 18 creative thinking units developed for the PISA 2022 test are described below. At least
one unit from each domain context is presented. For each unit, a brief description of the unit context and scenario is
provided, followed by a screenshot and description of the sample item(s) from that unit. For some items, genuine
student responses are also presented, as well as a description of the item-specific coding criteria. For more detailed
information on the scoring processes and the general approach to awarding full or partial credit across items, see
Annex A1. Information on the empirical difficulty of select items presented here, at different credit levels, is also
included in Table Ill.1.2 towards the end of this chapter. For more information on the released items, see also
Annex C.
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Box ll.1.3. The four domain contexts in the PISA 2022 Creative Thinking assessment

Researchers now recognise that, to some extent, the internal resources needed to engage in creative work differ
by domain (Baer, 201111;; Baer and Kaufman, 2005(12;). Situating creative thinking tasks across different domain
contexts has several advantages in the context of the PISA assessment: it contributes to the generalisability of
claims about overall performance on the test; it allows variation in student performance by domain to be analysed
(see Chapter 4); it acknowledges that cultural preferences may exist for certain forms of creative engagement;
and it acknowledges that creative work is supported by some degree of domain readiness.

Given the age of PISA test takers and the amount of available testing time, tasks in the PISA 2022 creative
thinking test were situated in four different domain contexts:

e written expression, which involves communicating ideas and imagination through written language;

e visual expression, which involves communicating ideas and imagination through a range of different
media;

e social problem solving, which involves understanding different perspectives, addressing the needs of
others, and finding innovative and functional solutions for the parties involved; and

e scientific problem solving, which involves generating new ideas, designing experiments to probe
hypotheses, and developing new methods or inventions to solve problems.

The distribution of items in the test across the four domain contexts is as follows: 12 items in written expression;
4 items in visual expression; 10 items in social problem solving; and 6 items in scientific problem solving (see
Table 111.4.1 in Chapter 4).

Written expression

In the PISA 2022 Creative Thinking test, students were asked to express their imagination in a variety of written
formats. For example, students captioned an image, proposed ideas for a short story, or wrote short dialogues
between characters in a movie or comic book.

Sample Unit 1: lllustration Titles

The unit lllustration Titles included two items. In the two items, students were asked to come up with original and
diverse titles, respectively, for abstract illustrations.

lllustration Titles: Item 2 (Generate diverse ideas)

The second item in the lllustration Titles unit asked students to write three different titles for an abstract illustration of
an oversized book embedded in nature (Figure Ill.1.3). To achieve full credit on the item, the ideas must all be
appropriate and sufficiently different from one another. Box 111.1.4 provides coded examples of genuine student
responses and describes how ideas for this item would be considered “sufficiently different”.
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Figure IIl.1.3. lllustration Titles: ltem 2

lllustration Titles
Question 2 /2

Refer to the illustration on the right. Type your answers to the
question in the text boxes below.

Write 3 different titles for the illustration on the right. The
titles should be as different from each other as possible.

Title 1

Title 2

Title 3
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Box IlI.1.4. lllustration Titles: ltem-specific coding criteria and example responses

Item 2 (Suggest three different illustration titles)

Figure 111.1.4 provides three example student responses for Item 2 of the /llustration Titles unit, in which students
were asked to suggest three different titles for a given illustration (Figure 111.1.3). Scorers must decide whether to
award responses no credit, partial credit or full credit, depending on whether the three ideas are sufficiently
different from each other.

Figure 111.1.4. Coded examples for item 2 in lllustration Titles

Example A Example C
Title 1 Title 1 Title 1
The big book The lonely tree The freedom of a story
Title 2 Title 2 Title 2
The giant book The written trail Life is a story waiting to be read
Title 3 Title 3 Title 3
The large book in a field The perfect story The power of a story

In Example Response A, all three ideas provide a literal description of the illustration and synonyms describe the
same idea (the size of the book); this response did not demonstrate skill in generating diverse ideas and was
awarded no credit. In Example Response B, the foci of all three ideas reference a different element of the
illustration (the book, the trail and the tree). The titles each include adjectives with distinct meanings (perfect,
written and lonely) to further differentiate their meaning from each other. This response was awarded full credit.
Example Response C includes two ideas that are structured identically (Title 1 and 3) and that focus on an
abstract attribute of a story (freedom and power); although the attributes change, they both focus solely and
explicitly on the book element of the illustration. The second title also references a story but focuses on the idea
of life as a story. The structure of the title is significantly different, and it also implicitly connects to other elements
of the illustration (e.g. nature or the path). Example Response C was awarded partial credit for including three
appropriate ideas, but only two different ideas.

Sample Unit 2: Robot Story

In the unit Robot Story, students were asked to think of ideas for the plot and dialogue of a short film about an
intelligent robot (“Rob”) and a human character (“Leo”). The unit included three items.

Robot Story: Item 1 (Generate diverse ideas)

The first item of the Robot Story unit asked students to write two different story ideas for the film based on a short
prompt (see Figure 111.1.5). To achieve full credit, students must provide two appropriate ideas that are different from
each other. The scoring process is similar to the one described in Box Ill.1.4. There is no partial credit available for
this item as students must provide only two different ideas.

The item-specific criteria outline examples of distinct plot developments: for example, the story might focus on how
the robot “Rob” was created; a friendship between the two characters; or the human “Leo” becoming a robot. Stories
with similar plots could also achieve full credit if the student sufficiently changed the focus or representation of ideas.

PISA 2022 RESULTS (VOLUME Ill) © OECD 2024



| 51

For example, the narration of the story might occur from two different perspectives or very different settings or
contexts.

Figure I11.1.5. Robot Story: ltem 1

Robot Story
Question 1/3

Type your answers to the question in the boxes below,

Write 2 different film story ideas for a film about a human
named Leo who is interacting with an intelligent robot named
Rob. You do not need to write the full film story, but only
explain what the film will be aboul. The two stories should be
as different from each other as possible.

We recommend that you spend no longer than 7 minutes on
this question, and use no more than 8 sentences for each
story idea.

Film story idea 1

Rob Leo

Film story idea 2

Sample Unit 3: Space Comic

There were two items in the unit Space Comic. Students had to write a dialogue and suggest titles for a comic strip
that shows the Sun and the Earth in conversation with each other.

Space Comic: Item 1 (Generate creative ideas)

The first item of the Space Comic unit asked students to write an original dialogue between the Sun and the Earth
(Figure 111.1.6). The comic strip includes six empty dialogue boxes in a fixed order that students must fill in. To achieve
full credit, students must compose a dialogue with an original theme; conventional (i.e. non-original) themes for this
item and example coded responses are described in Box 111.1.5. Responses corresponding to conventional themes
were awarded partial credit, unless combined with an innovative approach or implementation.
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Figure 111.1.6. Space Comic: ltem 1

Text 1 Text3
Space Comic

Question 1/2

Text 2

Refer to the comic strip on the right. Use the text boxes to
answer the question.

The text in a comic strip is intended to convey the dialogue
between characters. Write a comic strip using the illustrations
and text boxes on the right. Your comic strip should be
original in the sense that not many people would think of it.

Use as many of the available text boxes on the right as
needed.

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

Text 6

Box IIl.1.5. Space Comic: ltem-specific coding criteria and example responses

Item 1 (Create an original dialogue)

Figure 111.1.7 provides examples of three student responses to the first item in the Comic Strip unit Figure [11.1.6).
Scorers must decide whether to award no credit, partial credit or full credit for the response depending on whether
the dialogue is original.

The item-specific coding criteria describe two conventional themes for this unit:

e« Conventional Theme 1: Dialogue focusing on heat, temperature, weather or seasons (excluding a focus
on environmental degradation or global warming);

e Conventional Theme 2: Dialogue focusing on environmental degradation or global warming.
In contrast, original themes included (but were not limited to) the Earth's ability to sustain life, observable or

physical aspects of the Earth/Sun (e.g. colour, size, etc.), conversations about love or friendship, or about (other)
celestial bodies.

PISA 2022 RESULTS (VOLUME Ill) © OECD 2024



|53

Figure I11.1.7. Coded examples for Item 1 in Space Comic

Example A Example C

The dialogue in Example Response A focuses on the topic of heat. This response was awarded partial credit
because it corresponded to Conventional Theme 1 but did not further develop the theme in an innovative or
unconventional way. In Example Response B, the student focuses on the relationship between the Earth and Sun
and references their gravitational attraction. This idea was awarded full credit as it corresponded to an original
theme. Example Response C focused on seasons (also Conventional Theme 1) but introduced original details
about the Sun’s brightness and developed the dialogue in a humorous way; the response was thus awarded full
credit.

Sample Unit 4: 2983

The unit 2983 is a single-item unit in which students were asked to think of an original story idea for a book titled
“2983” (Figure 111.1.8). The item is classified as a “Generate creative ideas” item. Students must associate the number
2983 to a relevant detail in their story idea.

The scoring process is similar to that described in Box 111.1.5 for ltem 1 of the Space Comic unit. To achieve full
credit, the response must correspond to an original theme. Conventional (i.e. non-original) themes included: stories
about the future of humanity set in the year 2983; or stories in which the number 2983 identifies a person, a place or
an object. Responses that corresponded with conventional themes were awarded partial credit unless combined with
an innovative approach or implementation. For example, an unconventional reference to the number 2983 in the
story was its use as a code for unlocking a device.
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Figure 111.1.8. 2983: ltem

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 what the book could be about.

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

Story idea

Visual expression

In the PISA creative thinking test, students created visual compositions from a library of images and shapes using a
simple graphic tool. Students were able to resize, rotate and change the colour of shape elements. Students created
visual designs for a variety of purposes, such as logos or posters for an event or designs for merchandise.

Sample Unit 5: Science Fair Poster

In the unit Science Fair Poster, students designed and improved posters for their school’'s upcoming science fair.
Students used a simple drawing tool that includes different shapes, colours and stamps to complete both items in
the unit.

Science Fair Poster: Iltem 1 (Generate creative ideas)

The first item in the Science Fair Poster unit asked students to create an original poster for the science fair that
represents the theme “Life in Deep Space” (Figure 111.1.9). To achieve full credit, students must create a poster with
an original theme. Box 111.1.6 describes the conventional (i.e. non-original) themes for this item as well as coded
example responses; responses that corresponded to conventional themes were awarded partial credit, unless
combined with an innovative approach or implementation.
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Science Fair Poster
Question 1/2

Create an original poster for the Science Fair that represents
the theme: Life in Deep Space

Your poster should be original in the sense that not many
people would think to represent the theme in this way

Describe your design in one sentence in the box below

We recommend that you spend no longer than 7 minutes on
this question

Description

B

Available Stamps

D9

& § V ‘y

—"e.'

Science Fair!
Life in Deep Space

5 July
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Science Fair Poster: Item 2 (Evaluate and improve ideas)

The second item in the Science Fair Poster unit provides students with a simple poster design (the Sun and one
planet) and asks them to improve it by connecting it to the topic of “Life in Deep Space” in an original way
(Figure 111.1.10). The coding process for this item is similar to that of Item 1: to achieve full credit, students must
modify the poster with an original idea. Modifications that corresponded to conventional (i.e. non-original) theme
ideas were awarded partial credit, unless combined with an innovative approach or implementation (see Box I11.1.6

for coded examples of student responses).
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Figure 111.1.10. Science Fair Poster: ltem 2

Science Fair Poster
Question 2/2

Improve the poster on the right to make it relevant to the
theme of 'Life in Deep Space.’ Your improvements should be
original in the sense that not many people would think of
changing the poster in this way. Make sure that the existing
poster design is still visible in the final design

Describe your design in one sentence in the box below.

\We recommend that you spend no longer than 5 minutes on
this question

Description

L

Available Stamps

=y Y Science Fairt
oy A Life in Deep Space

5 July

Box Ill.1.6. Science Fair Poster: ltem-specific coding criteria and example responses

Item 1 (Design an original poster)

The item-specific coding criteria for Item 1 in the Science Fair Poster unit describes two conventional themes.
These themes refer to students’ dominant representation of the idea of “Life in Deep Space”:

e Conventional Theme 1: The Earth;

e Conventional Theme 2: Elements related to human space exploration (e.g. astronauts, spacecraft,
satellites).

Original themes included (but were not limited to) the use of text or script elements to communicate the theme,
the inclusion of animate figures (e.g. humans or aliens) other than astronauts, and scientific models or notations
related to life (e.g. molecules).

Figure 111.1.11 provides examples of coded student responses for this item. Example Response A represents the
idea of “Life in Deep Space” through two stickers: an astronaut and a spacecraft. Since the elements of the poster
correspond to Conventional Theme 2, the response is awarded partial credit. Example Response B displays a
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molecule, created through combining shapes, and which the student has clarified to be a carbon molecule in the
poster description (carbon is the most common element to all known life on Earth). The response connects to the
science fair and does not correspond to one of the two conventional themes; it is thus considered original and
awarded full credit. Like Example Response A, Example Response C also represents “Life in Deep Space”
through an astronaut and spaceship. However, in Example Response C, the student used different shapes to
create a spaceship (rather than using the sticker) and has attached the astronaut to the spaceship as if conducting
a moonwalk. This is an innovative implementation of Conventional Theme 2 and is thus awarded full credit.

Figure 111.1.11. Coded examples for Item 1 in Science Fair Poster

Example A Example C

Science Fair! Science Fair! Science Fair!

Life in Deep Space Life in Deep Space Life in Deep Space
5 July 5 July 5 July

Item 2 (Modify a poster in an original way)

For Item 2 of the Science Fair Poster, the item-specific coding criteria describe three conventional themes. These
themes refer to elements that students must add to connect the existing poster to the idea of “Life in Deep Space”.
In addition to the two conventional themes that constituted the coding criteria for ltem 1 (the Earth, and human
space exploration), the item-specific coding criteria for Item 2 included a third conventional theme:

e Conventional Theme 3: The use of plants or flora as the dominant representation of life.

Figure 111.1.12 provides examples of coded student responses for Item 2. Example Response A does not connect
to the Science Fair: concentric circle shapes have been added but with no clear association to the theme of “Life
in Deep Space” (nor is there any clarification in the description provided by the student). The response does not
achieve any credit. In Example Response B, two simple stickers of the Earth and the moon have been added.
The response is awarded partial credit as it corresponds to Conventional Theme 1. While Example Response C
also uses the Earth sticker to connect the poster to “Life in Deep Space”, the student also uses shapes to modify
the Earth and add animate details to its surface (sunglasses and a mouth). The response integrates an innovative
approach and thus receives full credit.
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Figure 111.1.12. Coded examples for Item 2 in Science Fair Poster

Example A

Science Fairl

Life in Deep Space
5 July

Science Fair! Science Fair!

Life in Deep Space Life in Deep Space
5 July 5 July

Social problem solving

Social problem solving can range from the small-scale, personal and interpersonal problems of individuals to wider
school, community or even global problems. In the PISA creative thinking test, students suggested solutions for open
problems that focused on issues affecting different groups within society (e.g. wheelchair users) or affecting society
at large (e.g. the collection and use of waste materials).

Sample Unit 6: Library Accessibility

In the unit Library Accessibility, students were asked to consider creative ways to address the accessibility of a library
for wheelchair users (a community problem). The unit involved two items.

Library Accessibility: Item 1 (Generate diverse ideas)

The first item of the unit Library Accessibility asks students to think of three different ideas for improving the
wheelchair accessibility of a library (Figure 111.1.13). The coding guide provided scorers with a non-exhaustive list of
idea categories and sub-categories to classify whether ideas are fundamentally different from one another (see
Box I11.1.7). To achieve full credit, students had to provide three appropriate ideas that are sufficiently different; if
students provided only two different ideas, then their response achieved partial credit.
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Figure 111.1.13. Library Accessibility: ltem 1

Library Accessibility
Question 1/2

Type your answers to 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 5 minutes on this question.

Idea 3

Idea 1 Idea 2

Library Accessibility: Item 2 (Evaluate and improve ideas)

In the second item of the unit Library Accessibility, students were presented with an idea to install ramps in the library.
They were asked to suggest an original modification or feature for the ramp that would further enhance the ability of
wheelchair users to access books in the library (Figure 111.1.14). To achieve full credit, the response had to correspond
to an original improvement theme. Responses that corresponded with conventional themes were awarded partial
credit, unless combined with an innovative approach or implementation. Box Ill.1.7 describes the conventional

themes for this item, as well as coded example responses.
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Figure 11l.1.14. Library Accessibility: ltem 2

Library Accessibility
Question2 /2

Type your answer to the question in the text box below.

The local committee has decided to pursue the idea of
installing a ramp so that wheelchair users can access books
at all levels. However, they think that the idea can be
improved.

Describe an original idea for a modification or feature that
could be added to the ramp that will improve the ability of
wheelchair users to access books in the library. The idea
should be original in the sense that not many people would
think of it.

Describe the improved idea in the box below.

Improved Idea

Q3313131333

wheelchair users can access

LIBRARY ACCESSIBILITY

C

Install a ramp so that

books at all levels

(sub-categories in parentheses):

Box lIl.1.7. Library Accessibility: ltem-specific coding criteria and example responses

Item 1 (Suggest three ideas to address the accessibility of a library building)

In general, for the social problem-solving and scientific problem-solving items, the coding guide provided scorers
with guidelines for determining whether student ideas were “sufficiently different”. As items in the two problem-
solving domains had a more constrained solution space than items in the written or visual expression, it was
possible to provide scorers with a non-exhaustive list of idea category and sub-category groupings. Typically,
category groupings differentiated ideas by their main approach or focus while the sub-categories differentiated
ideas within the same larger category by their means of implementation.

The item-specific criteria for Iltem 1 in the Library Accessibility unit described the following categories of ideas

o Category 1 — Physical modifications to the library (e.g. integrating ramps, elevators, etc.);

e Category 2 — Providing human assistance to wheelchair users (e.g. staff or volunteers deliver library
materials or bring customers to the materials);

e Category 3 — Providing technological assistance mechanisms (e.g. aid with retrieving materials, guiding
customers, or requesting deliveries).
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Figure 111.1.15. Coded examples for Item 1 in Library Accessibility

Example A Example C

Idea 1 |} Ideat Idea 1
Pay people to help in the library An elevator only for wheelchairs Make a library site with book
delivery (paid service)
Idea 2 Idea 2
I Hire more librarians I Alittle room that you can control to Idea 2
go up and down Have an assistant that grabs the
Idea 3 book for people in the wheel chair
Hire library aides Idea 3
— | Amachine where you just type in Idea 3
books and it brings it to you Ask for a volunteer to push people
to the books

Figure 111.1.15 shows three example responses for this item. All three ideas in Example Response A suggest
hiring more staff for the library (Category 2) without further detail that could be considered evidence of a distinct
focus or method of implementation. This response does not demonstrate skill in generating diverse ideas and
was awarded no credit. In Example Response B, Ideas 1 and 2 both propose physical modifications to the library
building (Category 1), effectively installing an elevator in both cases. The third idea of the response refers to
integrating some technological assistance mechanisms (Category 3) and therefore displays a different focus.
With two similar ideas and a third different idea, the response was awarded partial credit. In Example C, while all
three ideas focus on providing human assistance (Category 2), each idea proposes a different method of
implementation to assist the wheelchair users. They therefore correspond to different sub-categories and the
response was awarded full credit.

Item 2 (Suggest an original modification to an existing solution)

The item-specific coding criteria for Item 2 in the Library Accessibility unit describes two conventional (i.e. non-
original) themes. These themes include:

e Conventional Theme 1: Automating the ramp using a conveyer belt mechanism;

e Conventional Theme 2: Automating the ramp in other ways to move people (e.g. push/pull “on-demand”
mechanisms, or mobile ramps).

Original themes included (but were not limited to) modifying the ramp’s gradient, adding a braking mechanism
or an anti-slip surface to the floor of the ramp, adding extra lanes or adjusting the width of the ramp, or using the
ramp as a bookshelf.

Figure 111.1.16 provides examples of coded student responses for this item. Response A clearly corresponds to
Theme 1 without adding further detail that could be considered an innovative approach or implementation; it was
thus awarded partial credit. In Example Response B, the focus of the idea (adding an anti-slip surface) did not
correspond to any of the conventional themes and was awarded full credit. Response C also corresponded to
Theme 1 but introduced an original tool (voice automation) to facilitate the automation of the ramp. The response
was awarded full credit.
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Figure 111.1.16. Coded examples for Iltem 2 in Library Accessibility

Example A

Install a long electronic ramp that goes to
every level so that the wheelchair users
don't have to roll their wheels so much as
to end up being very tired and not want to
go to higher levels.

You can add a thing to the ramp floor that
makes it rough so the wheels don't slip.

Instead of them pushing with their hands
they simply say where they want to go and
the ramp floors move for them and help
get them to where they need to be or go.

Sample Unit 7: Save the Bees

In the unit Save the Bees, students were asked to help the “Save the Bees” club at their school conduct an
awareness-raising campaign focused on bees’ ecological importance. The unit includes three items in total.

Save the Bees: Item 2 (Generate creative ideas)

In the first item of the Save the Bees unit, students were asked to suggest three different ideas to raise awareness
about the importance of bees; in the second item of the unit, students must suggest one original idea to achieve this
goal (Figure 111.1.17). Students could provide a completely new idea or choose one of the ideas they provided in the

previous item.

Like all “generate creative ideas” items, the response must correspond to an original theme to achieve full credit.
Conventional themes for this item included: efforts to amplify the verbal communication of club members, the creation
of informative visual materials, or organising the observation of live bees. Responses that corresponded with
conventional themes were awarded partial credit unless combined with an innovative approach or implementation.
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Figure I11.1.17. Save the Bees: ltem 2
e ]

Select this box to write a new idea
Save the Bees
Question2/3

Tvpe your answer to the question in the first box or select an
answer from the available options on the right.

You are now asked to suggest an original idea that could be
used to increase awareness about the importance of bees. OR select one of your ideas from Question 1

The idea should be original in the sense that not many people
would think of it. << Student idea from previous screen >>

Either write a new idea OR select one of your ideas from
Question 1.

<< Student idea from previous screen >>

<< Student idea from previous screen >>

Sample Unit 8: Carpooling

The unit Carpooling is a single-item unit in which students must think of an original idea to further incentivise
carpooling (Figure I11.1.18). The item is classified as an “evaluate and improve ideas” item because granting
discounts on fuel or tolls are existing incentives that need to be further strengthened. To achieve full credit, the
response must correspond to an original idea theme. For this item, there is only one conventional (i.e. non-original)
theme: introducing additional financial incentives, for example making the shared purchase of cars more affordable.
Responses that corresponded to the conventional theme were awarded partial credit unless combined with an

innovative approach or implementation.
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Figure 111.1.18. Carpooling: Item

CARPOOLING

Carpooling
Question 1/ 1

Tvpe your answer to the question in the box below.

You are part of a team identifying creative solutions for issues
faced by communities around the world

To encourage carpooling {fravel in the same vehicle together)
and thus reduce air pollution and the number of vehicles on
the road, some countries provide discounts on fuel and folls fo
people who carpool. Think of an original way that the initiative
to promote carpocling can be expanded and improved upon

Describe the impreved idea in the box below

Improved Idea

Scientific problem solving

In the PISA creative thinking test, students investigated open scientific or engineering problems. Although creative
thinking in scientific contexts is related to scientific inquiry, the tasks in this domain context differed fundamentally
from the PISA scientific literacy tasks — in the creative thinking test, students were asked to generate multiple ideas
or solutions, or an original idea or solution, for an open problem with no pre-defined “correct” response. For example,
in a task asking students to think of explanations for a given phenomenon, they would be rewarded for proposing
multiple plausible ideas regardless of whether these constituted the right explanation.

Sample Unit 9: Save the River

In the unit Save the River, students were asked to think creatively about a problem related to frogs in a local river.
The two items in the unit focus on finding and verifying ideas about the cause of the problem.

Save the River: Item 1 (Generate diverse ideas)

The first item in the Save the River unit describes the problem to students — a declining frog population in a part of
the river downstream from the city compared to the rest of the river — and asks them to provide two different, testable
ideas for possible causes (Figure 111.1.19). Students were explicitly instructed to think of causes other than pollution.
Students could only achieve full credit or no credit for this item, as it required only two different ideas. The item-
specific coding criteria provided several different possible causes of the problem (see Box 111.1.8).
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Save the River
Question1/2

Refer to the information below. Type your answers to the
question in the boxes on the right.

A lab team investigating the problem has collected frogs in
two places along the river. Where the river flows out of the
city, there are fewer frogs than usual,

Their main hypothesis so far is that pollution from the
factories and farms in the surrounding area is causing the
problem with the frogs. However, the lead scientist thinks
there may be other reasons for the problem that are unrelated
to pollution.

Describe 2 different ideas that might explain why there are
fewer frogs where the river flows out of the city. Your ideas
should be scientifically valid {can be tested using scientific
methods) and as different from each other as possible.

We recommend that you spend no longer than 5 minutes on
this question.

Idea 1

Idea 2

Save the River: Item 2 (Evaluate and improve ideas)

The second item of the Save the River unit asks students to improve a proposed experiment aiming to test whether
pollution is the cause of the problem with the declining frog population (Figure 111.1.20). To achieve full credit, the
response must correspond to an original improvement theme; conventional (i.e. non-original) themes and coded
examples for this item are described in Box I1l.1.8. Responses that corresponded with conventional themes were
awarded partial credit, unless combined with an innovative approach or implementation.
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Figure 111.1.20. Save the River: ltem 2

Save the River
Question2 /2

Refer to the information on the right. Type your answer to the
guestion in the box below.

The lab team has decided to conduct an experiment to test
whether pollution from the factories is the cause of the
problem with the frogs. Their proposed experiment is shown
on the right.

Think of a way to improve the experiment that is original in
the sense that not many people would think of it. Your idea
should help the team to gain more conclusive evidence in
order to know if chemical poliution is the cause of the
problem with the frogs.

Describe your improved experiment idea in the box below.

Improved Experiment Idea

LOGRREEELLLE

Test the water for chemicals
from the sections of the river
nearest to the farms and
factories

SAVE THE RIVER

mineral levels, etc.);

or humans capturing frogs).

Box Ill.1.8. Save the River: ltem-specific coding criteria and example responses

Item 1 (Suggest two different ideas unrelated to pollution)

The item-specific coding criteria for Item 1 of the Save the River unit provides coders with guidelines on
“sufficiently different” ideas. Ideas are classed into different categories and sub-categories based on their main
focus and method of implementation. Among the possible different categories of ideas are:

e Category 1 - Changes to the water habitat (e.g. colder or warmer temperature, changes in oxygen or

e Category 2 — Changes to the surrounding fauna (e.g. a localised predator, lack of food);

e« Category 3 — Changes to the local flora (e.g. a new invasive plant species, or absence of important flora);
e Category 4 — Changes to the frogs themselves (e.g. infection, disease, or mutation);

e Category 5 — Changes to the behaviour or activities of humans in the area (e.g. noise, ground vibrations,

This list of idea categories and sub-categories is not exhaustive, but intended to provide coders with informative
guidelines to help determine whether the two ideas proposed by students are “sufficiently different”.

PISA 2022 RESULTS (VOLUME Ill) © OECD 2024



| 67

Item 2 (Suggest an original way to improve the experiment)

The item-specific coding criteria for Item 2 describes three conventional (i.e. non-original) themes for improving
the given experiment idea (Figure 111.1.20). These are:

e« Conventional Theme 1: Providing more specific information about ways to test the water for chemicals
or pollution;

e Conventional Theme 2: Testing the frogs for chemicals;

e Conventional Theme 3: Including a control measure in the experiment (e.g. comparing results to an
unaffected group of frogs).

Original themes included (but were not limited to) conducting additional tests to rule out changes or anomalies in
the frogs, to rule out environmental changes or anomalies, or to focus enquiries on identifying the chemicals that
farms or factories are emitting.

Figure 111.1.21 provides examples of coded student responses for this item. Response A suggests testing water
from a different source as a type of control measure. It corresponds to Conventional Theme 3 without including
any further information about how to test the water that could be considered evidence of an innovative approach
or implementation. The response was thus awarded partial credit. Response B refers to also investigating the
presence of invasive species that might be an alternative cause of the problem. It is an example of an original
experiment improvement and was awarded full credit.

Figure 111.1.21. Coded examples for Item 2 in Save the River

Example A

The experiment can be improved by Check the envionment for invasive species
comparing the analyzed water with water that are crowding out the frogs.
from other rivers and drawing conclusions.

Reporting student proficiency in creative thinking

Like all PISA scales, student scores on the creative thinking test are summarised according to a unidimensional scale
that estimates their overall creative thinking proficiency. However, the creative thinking scale for PISA 2022 has been
constructed differently: this scale has been constructed as a bounded scale between 0 and 60 score points. The
maximum sum-score of 60 points represents the total number of points available in a hypothetical test containing all
32 items within the creative thinking test-item pool. Student scores on the creative thinking scale can therefore be
interpreted in terms of their estimated score (i.e. the sum of their partial and full credit responses) if they were to sit
a test containing all 32 items in the test-item pool.

This two-digit scale addresses the relatively lower measurement precision of the creative thinking test compared to
the PISA assessments of mathematics, reading and science, given the smaller number of items in the creative
thinking test-item pool. A 1-point change in the creative thinking scale signals about 10% of a standard deviation of
proficiency. This approach to scaling the PISA creative thinking data also means that results will be more sensitive
to performance differences where there is more information available about students’ performance in the test. For
more information on the construction of the creative thinking scale and its supporting rationale, see Annex A3 or
Chapter 18 of the PISA 2022 Technical Report (OECD, 202313)).
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Creative thinking proficiency levels

To help interpret what student scores mean on the creative thinking scale in substantive terms, the scale is divided
into seven proficiency levels. Six levels are described based on the skills needed to successfully complete the tasks
that are located within them; the seventh level refers to students who perform below Level 1. Level 1 is the lowest
described level and Level 6 corresponds to the highest described level of creative thinking skills.

Table 111.1.1 describes the six proficiency levels in detail and shows the OECD average percentage of students at or
above each proficiency level.*

Mapping of select sample items to the creative thinking proficiency levels

The difficulty of each item in the PISA assessment, at both partial credit (where available) and full credit, can be
located on the same scale as the proficiency levels (OECD, 202314;). This mapping of items to a value on the scale
is based on response probabilities.® The sample items described earlier in this chapter provide information about
students across the entire range of the creative thinking scale. A selection of these sample items, at different credit
thresholds (partial or full credit), have been mapped to each of the six described proficiency levels of creative thinking.
Table 111.1.2 presents this mapping, along with a brief description of the nature of the task at a given credit threshold
and its drivers of difficulty (see Annex C for the technical information on each of the released items).

While the difficulty of the creative thinking items is established empirically based on response probability data at the
international level, a combination of factors is likely to affect the difficulty of tasks in the creative thinking test. These
include the familiarity of the item content to students, the task demands (e.g. generate two or three ideas), the task
constraints (e.g. how open or closed the "solution space" is), the response type (e.g. a single word answer or an
elaborated story idea), and the item-specific coding criteria (e.g. how many themes are designated as "conventional”,
or the scope of each theme/category). In general, tasks that require shorter response types and that focus on more
familiar task contexts with an open solution space (i.e. with many possibilities and few appropriateness constraints)
tend to be easier for students to demonstrate creative thinking.
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Table 11.1.1. Description of the six levels of proficiency in creative thinking

Percentage of students
able to perform tasks at
each level
(OECD average)

48 8.9% At Level 6, students can productively engage in creative idea generation, generating both original and diverse ideas
for a wide range of expressive and problem-solving tasks including those in more complex, abstract and unfamiliar
contexts. With respect to students at Level 5, students at this level can identify weaknesses in existing solutions
to social or scientific problems, including those that are in less familiar contexts, and build on this understanding
to suggest original and innovative ways to improve solutions. They can also generate several appropriate solution
ideas for complex social and scientific problems that require more specific knowledge of the domain context and
that have a more restricted range of solutions. For expressive tasks, students at Level 6 can create and improve
more abstract visual designs, combining visual elements and representations in unexpected ways and conveying

an original interpretation or iteration of an existing representation.

Lower
Level score
limit

Characteristics of tasks

M 27.0% At Level 5, students can productively engage in creative idea generation, generating both original and diverse ideas
for a range of expressive and problem-solving tasks. Students at Level 5 can think of several qualitatively different
ways to express their imagination and to address familiar social and scientific problems. They can make several
different idea associations, considering different interpretations and perspectives on the same issue or stimulus.
For both simple and more abstract written expression tasks, they can use their imagination to create original written
outputs that make unconventional associations between ideas or that add atypical details to elaborate creatively
on common themes. With respect to students at Level 4, students can create original visual outputs that combine
elements in an unusual or unexpected way for open visual design tasks. Students at this level can also generate
unconventional solution ideas that integrate innovative approaches in familiar social, and sometimes scientific,
problem contexts. This includes when tasked to iterate on and improve an existing solution idea in more open,
familiar problem contexts.

32 53.7% At Level 4, students can productively engage in idea generation across a range of expressive and problem-solving
tasks. Students at Level 4 can also generate original and diverse ideas for simple tasks in more familiar domain
contexts. With respect to students at Level 3, students at this level can generate an appropriate idea for most
types of idea generation task, including more complex or unfamiliar problem-solving tasks and tasks in a scientific
context. They can also build on others’ ideas for solutions in social and scientific contexts, although they tend to
provide an obvious or common iteration with respect to their peers. Students at Level 4 can generate their own
original ideas in written expression tasks and sometimes when iterating on others’ ideas. They can express their
imagination in unexpected ways, making unconventional idea associations between elements of the stimulus and
their written output, or they can add atypical details to elaborate creatively on more common ideas. Students at
this level can often suggest two or three qualitatively different ideas in open written expression and social problem
contexts, but are less successful in more complex or constrained social and scientific problem contexts.

23 78.3% At Level 3, students can generate one or several appropriate ideas for simple to moderately complex
eaxpressive and problem-solving tasks, including extended writtenideas that require themto engage and express their
imagination and coherently build upon others’ideas. Students at this level thus show a greater level of engagement
with creative tasks than students at Level 1 or Level 2. Students at Level 3 still typically suggest ideas that rely on
obvious idea associations or common themes with respect to their peers, but they begin to demonstrate the ability
to generate original solutions for familiar, everyday problems with a social focus. They may suggest solution ideas
that not many other students think of or add an innovative or different twist to more conventional solution ideas.

2 15 93.1% At Level 2, students can generate appropriate ideas for simple visual and written expression tasks as well as those
that focus on solving familiar, everyday social problems. With respect to students at Level 1, students in Level 2 can
develop simple written ideas in the form of longer captions or short dialogues. Students at Level 2 typically suggest
ideas that rely on obvious idea associations for expressive tasks or that refer to existing solutions for problems in
social problem-solving tasks. Students can generate more than one appropriate idea for some written expression
and social problem-solving tasks, but these ideas are not qualitatively different to one another.

1 6 99.6% At Level 1, students can generate very simple visual designs using isolated shapes or existing visual elements,
and in some cases very short written outputs (e.g. a few words), that require them to engage their imagination.
In general, students at this level rely on obvious themes or idea associations as the basis for their response and
struggle to generate more than one appropriate idea even for very open and simple imagination tasks. These
students typically generate simple visual or written outputs with few details that reflect only a minimal level of
engagement with the task.

Source: OECD, PISA 2022 Database, Table I11.B1.2.2. The StatLink URL of this table is available at the end of the chapter.
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Table 11.1.2. Mapping of select creative thinking items to the proficiency levels

Lower

Percentage of

Level | score Task i L LD Nature of the task and drivers of difficulty
limit score perform task
(OECD average)

48 | Science Fair 53.9 24.5% Students must visually communicate the theme "Life in Deep Space" by using limited resources
Poster (e.g. without using the provided sticker elements) or by combining shape and sticker elements
Task 1 in an unconventional way. Obvious connections to life and space exploration (e.g. the Earth,
(DT200Q01C2) astronauts, spacecraft) are not considered to be original. The stickers provided correspond only to
Full credit the conventional themes.

Library 53.4 20.9% Students must find a meaningful and original way to improve a familiar solution to

Accessibility an accessibility problem (adding ramps), usually by identifying ways to enhance the

Task 2 context-specific experience (e.g. increasing the efficiency of book search, etc.) or by addressing

(DT500Q02C2) other potential accessibility problems for wheelchair users. Students must therefore consider the

Full credit specific needs of a group within society. The task context is also significantly constrained by the
existing solution.

41 | Save the River 46.4 39.7% Students must suggest multiple plausible explanations to explain the decreasing frog population.
Task 1 The task context is relatively constrained given that ideas must coherently reflect the observations
(DT690Q01C) described in the task scenario. Both ideas must be appropriate and different to achieve full credit
Full credit (no partial credit available), and students are instructed not to consider a familiar, and likely

conventional, explanation (pollution).
Public Transport | 45 ¢ 39.3% Students must suggest incentive measures that may (directly or indirectly) result in changes in
Task 1 the behaviour of people, building on a familiar and direct solution (financial incentives). The task
(DT630Q01C2) context may be less familiar to student classroom activities, as they must consider the effects of
Full credit policies on population behaviours.

32 | 2983 37.6 52.6% Students must find an original way to connect the number 2983 to a detail in their story idea. The

Task 1 task context is relatively open, but several obvious idea associations - stories set in the future year
(DT370Q01C2) 2983, or where 2983 identifies a specific place, object or person - are considered conventional
Full credit (unless combined with an innovative approach).
Save the River 36.6 61.8% Students must suggest a modification to an experiment idea, generally by addressing a flaw or
Task 2 deficiency in the current design. To achieve partial credit, students suggest an appropriate idea that
(DT690Q02C2) corresponds to a conventional theme (providing directions on how to test the water for chemicals
Partial credit or including a control group in the experiment).

23 | Robot Story 31.1 66.1% Students must develop different story ideas for developing the relationship between a human and
Task 1 robot character. The task context is relatively open (there are few appropriateness constraints other
(DT570Q01C) than making reference to two characters) and only two different ideas are required.

Full credit

2983 279 73.7% Students must connect the number 2983 to a detail in their story idea. The task context is relatively
Task 1 open in that there are no real constraints other than establishing the connection to the number, and
(DT370Q01C2) this can either be explicit (e.g. 2983 is a key code) or implicit (a person has to discover a numeric
Partial Credit key code).

2 15 | Library 19.0 85.7% Students must suggest three ideas to address accessibility issues for wheelchairs users. The
Accessibility context is relatively familiar: most students will be aware of at least some existing methods to
Task 1 make locations more accessible. The solution space is also relatively open: ideas differ if they
(DT500Q01C) focus on a different approach (e.g. physical modifications vs. human assistance) or if the method of
Partial credit implementation differs (e.g. adding ramps or lowering shelves). To achieve partial credit, students

suggest two appropriate and different ideas.
Space Comic 185 82.3% Students must suggest an idea for a comic strip dialogue, completing six dialogue boxes. Unlike
Task 2 most tasks in the creative thinking test, a single or very few words may be appropriate for each box.
(DT240Q01C2) To achieve partial credit, students suggest a coherent but conventional dialogue between the two
Partial credit comic strip characters with no original details.

1 6 Science Fair 146 88.0% Students must modify an existing poster design to communicate the theme of "Life in Deep
Poster Space". Students can use sticker elements (e.g. astronaut, plants, Earth) or create simple designs
Task 2 using shapes to add details relevant to the theme. To achieve partial credit, students suggest
(DT200Q02C2) an appropriate but conventional modification - namely adding only one or multiple stickers to the
Partial credit poster.
lllustration Titles | 43 85.7% Students must suggest three title ideas for an illustration. Unlike most tasks in the test, a single
Task 2 word answer may be appropriate. The task context is very open: the illustration is surreal, meaning
(DT300Q02C) both literal and abstract interpretations may be appropriate. To achieve partial credit, students must
Partial credit suggest two appropriate and different ideas.

Source: OECD, PISA 2022 Database. The StatLink URL of this table is available at the end of the chapter.
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Table lll.1.3. Measuring creative thinking in PISA: Chapter 1 figures and tables

Figure lll.1.1 = Creativity in curricula worldwide
Table I1.1.1 Description of the six levels of creative thinking proficiency in PISA 2022
Table 11.11.2  Mapping of select creative thinking items to the proficiency levels

StatLink Sz hitps://stat.link/ksegva

Notes

' Many international frameworks on the future of education and skills identify creativity, creative thinking and
innovation as among the most important skills that students need to develop (Binkley et al., 2011p21; European
Commission, 20191s); Fadel and Groff, 201830;; OECD, 2018y1; Pellegrino and Hilton, 201226); Scott, 201519;; World
Economic Forum, 2015p20).

2 Various studies or research papers have focused on how creativity and creative thinking support students’ skill and
personal development, for example identity formation (Barbot and Heuser, 20172¢;), academic achievement (Gajda,
Karwowski and Beghetto, 201724;; Higgins et al., 2005(15)) and learning (Beghetto and Plucker, 200627)), various
aspects of subjective well-being (Barnes, 201629;; Clarke and Basilio, 201822;; Connor, DeYoung and Silvia, 201823;;
Tamannaeifar and Motaghedifard, 201425)) and physical well-being (Bungay and Vella-Burrows, 20131¢]), and social
engagement (Spencer and Lucas, 2018(17;), amongst other things.

3 In the PISA 2022 system-level survey, countries and economies were asked to report: i) how creativity is referenced
within their jurisdiction’s curriculum or standards for both primary and secondary education (i.e. as a priority cross-
cutting theme or competency, within the broader umbrella of 21st century competencies, within subject-specific
contexts, or not at all); and ii) the specific subject areas in which curricula or standards reference creativity. For the
purposes of the PISA 2022 system-level survey, “creativity” was understood to include any of the following
terms: creative thinking, creative problem solving, and innovation. In contrast, “creativity” was not understood to
include the terms entrepreneurship, critical thinking or collaboration.

4 Students with a proficiency score within the range of Level 1 are expected to complete most Level 1 tasks
successfully, but are unlikely to be able to complete tasks at higher levels; students with scores in the Level 6 range
are likely to be able to successfully complete all tasks included in the PISA 2022 assessment of creative thinking.

® Response probabilities for a given item are calculated using the item’s international IRT parameters (discrimination
and difficulty). Historically in PISA, a response probability of 0.62 (RP62) has been used to classify items into levels.
Students with a proficiency located at or below this point have a probability of 0.62 or less of getting the item correct,
while students with a proficiency above this point have a higher probability of getting the item correct higher than
0.62. Note that for polytomous items, the RP62 value is provided for partial credit as well as full credit responses.
The partial credit RP62 has been defined as the minimum proficiency level a student needs to have an expected
score that is 62% of the full credit. More information can be found in Chapter 14 of the PISA 2022 Technical Report
(OECD, 202314)).

References

Baer, J. (2011), “Domains of creativity”, in Runco, M. and S. Pritzker (eds.), Encyclopedia of Creativity (Second [11]
Edition), Elsevier Inc.

PISA 2022 RESULTS (VOLUME IIl) © OECD 2024


https://stat.link/ksegva

72|

Baer, J. and J. Kaufman (2005), “Bridging generality and specificity: The amusement park theoretical (apt) model
of creativity”, Roeper Review, https://doi.org/10.1080/02783190509554310.

Barbot, B. and B. Heuser (2017), “Creativity and identity formation in adolescence: A developmental perspective”,
in Karwowski, M. and J. Kaufman (eds.), The Creative Self: Effect of Beliefs, Self-Efficacy, Mindset, and
Identity, Elsevier, https://www.sciencedirect.com/science/article/abs/pii/B9780128097908000054?via% 3Dihub.

Barnes, J. (2016), “Creativity and promoting wellbeing in children and young people through education”, in Clift, S.
and P. Camic (eds.), Oxford Textbook of Creative Arts, Health, and Wellbeing: International Perspectives on
Practice, Policy and Research, Oxford University Press, Oxford.

Beghetto, R. and J. Plucker (2006), “The relationship among schooling, learning, and creativity: “All roads lead to
creativity” or “You can’t get there from here*?”, in Kaufman, J. and J. Baer (eds.), Creativity and Reason in
Cognitive Development, Cambridge University Press, Cambridge,
https://doi.org/10.1017/CB0O9780511606915.019.

Bungay, H. and T. Vella-Burrows (2013), “The effects of participating in creative activities on the health and well-
being of children and young people: a rapid review of the literature.”, Perspectives in Public Health, Vol. 133/1,
pp. 44-52, https://doi.org/10.1177/1757913912466946.

Clarke, T. and M. Basilio (2018), “Do arts subjects matter for secondary school students’ wellbeing? The role of
creative engagement and playfulness”, Thinking Skills and Creativity, Vol. 29, pp. 97-114,
https://doi.org/10.1016/j.tsc.2018.06.005.

Connor, T., C. DeYoung and P. Silvia (2018), “Everyday creative activity as a path to flourishing”, The Journal of
Positive Psychology, Vol. 13, pp. 181-189, https://doi.org/10.1080/17439760.2016.1257049.

Cropley, A. (2006), “In praise of convergent thinking”, Creativity Research Journal, Vol. 18/3, pp. 391-404,
https://doi.org/10.1207/s15326934¢crj1803 13.

Csikszentmihalyi, M. (2013), Creativity: The Psychology of Discovery and Invention, Harper Collins, New York.

European Commission (2019), Key Competences for Lifelong Learning, Publications Office of the European
Union, Luxembourg, https://data.europa.eu/doi/10.2766/569540.

Fadel, C. and J. Groff (2018), “Four-dimensional education for sustainable societies”, in Cook, J. (ed.),
Sustainability, Human Well-Being, and the Future of Education, Springer International Publishing, Cham,
https://doi.org/10.1007/978-3-319-78580-6_8.

Gajda, A., M. Karwowski and R. Beghetto (2017), “Creativity and academic achievement: A meta-analysis”,
Journal of Educational Psychology, Vol. 109/2, pp. 269-299, https://doi.org/10.1037/edu0000133.

Griffin, P., B. McGaw and E. Care (eds.) (2011), Defining twenty-first century skills, Springer Netherlands,
Dordrecht, https://doi.org/10.1007/978-94-007-2324-5 2.

Guilford, J. (1956), “The structure of intellect”, Psychological Bulletin, Vol. 53/4, pp. 267-293,
https://doi.org/10.1037/h0040755.

Guilford, J. (1950), “Creativity”, American Psychologist, Vol. 5/9, pp. 444-454, https://doi.org/10.1037/h0063487.

Higgins, S. et al. (2005), “A meta-analysis of the impact of the implementation of thinking skills approaches”,
Research Evidence in Education Library,
https://eppi.ioe.ac.uk/cms/Portals/0/PDF %20reviews%20and%20summaries/t s rv2.pdf?ver=2006-03-02-
125128-393.

Kaufman, J. and R. Beghetto (2009), “Beyond Big and Little: The Four C model of creativity”, Review of General
Psychology, Vol. 13/1, pp. 1-12, https://doi.org/10.1037/2a0013688.

OECD (2023), PISA 2022 Innovative Domain Test Design and Test Development, OECD Publishing, Paris,
https://www.oecd.org/pisa/data/pisa2022technicalreport/PISA-2022-Technical-Report-Ch-18-PISA-Proficiency-
Scale-Construction-Domains-Creative-Thinking.pdf.

OECD (2023), Scaling Outcomes, OECD Publishing, Paris,
https://www.oecd.org/pisa/data/pisa2022technicalreport/PISA-2022-Technical-Report-Ch-14-Scaling-

Outcomes.pdf.
OECD (2023), Supporting Students to Think Creatively: What Education Policy Can Do,

https://issuu.com/oecd.publishing/docs/supporting_students to think creatively web 1_ (accessed on
28 March 2024).

(2]

(28]

[29]

[27]

[16]

[22]

(23]

(10]

(3]
(18]

(30]

[24]

[21]

(71

(9]
(18]

(3]

[13]

[14]

(2]

PISA 2022 RESULTS (VOLUME Ill) © OECD 2024



OECD (2022), Thinking Outside the Box: The PISA 2022 Creative Thinking Assessment,
https://issuu.com/oecd.publishing/docs/thinking-outside-the-box (accessed on 4 March 2023).

OECD (2018), The Future of Education and Skills 2030, OECD Publishing, Paris,
https://www.oecd.org/education/2030-
project/about/documents/E2030%20Position%20Paper%20(05.04.2018).pdf (accessed on 1 March 2023).

Pellegrino, J. and M. Hilton (2012), Education for Life and Work: Developing Transferable Knowledge and Skills in
the 21st Century, National Academies Press, Washington, D.C., https://doi.org/10.17226/13398.

Runco, M. and S. Acar (2012), “Divergent thinking as an indicator of creative potential”, Creativity Research
Journal, Vol. 24/1, pp. 66-75, https://doi.org/10.1080/10400419.2012.652929.

Scott, C. (2015), The futures of learning 2: What kind of learning for the 21st century?, UNESCO,
https://unesdoc.unesco.org/ark:/48223/pf0000242996.

Simonton, D. (2013), “What is a creative idea? Little-c versus Big-C creativity”, in Thomas, K. and J. Chan (eds.),
Handbook of Research on Creativity, Edward Elgar Publishing, Cheltenham,
https://doi.org/10.4337/9780857939814.00015.

Spencer, E. and B. Lucas (2018), Understanding the role of creative self-efficacy in youth social action: A literature
review, Centre for Real-World Learning, University of Winchester, Winchester,
https://www.thersa.org/globalassets/pdfs/reports/teenagency-literature-review.pdf.

Tamannaeifar, M. and M. Motaghedifard (2014), “Subjective well-being and its sub-scales among students: The
study of the role of creativity and self-efficacy”, Thinking Skills and Creativity, Vol. 12, pp. 37-42,
https://doi.org/10.1016/j.tsc.2013.12.003.

World Economic Forum (2015), New Vision for Education: Unlocking the Potential of Technology,
https://www3.weforum.org/docs/WEFUSA NewVisionforEducation Report2015.pdf.

PISA 2022 RESULTS (VOLUME IIl) © OECD 2024

|73
6]

(1]

[26]
(8]
[19]

(4]

7]

(25]

(20]



From:

Publication

PISA 2022 Results PISA 2022 Results (Volume lil)

Creative Minds,

Creative Schools Creatlve M|nds, Creatlve SChOOIS

Volume ITT

Access the complete publication at:
https://doi.org/10.1787/765ee8c2-en

Please cite this chapter as:

OECD (2024), “Measuring creative thinking”, in PISA 2022 Results (Volume Ill): Creative Minds, Creative
Schools, OECD Publishing, Paris.

DOI: https://doi.org/10.1787/dda23012-en

This document, as well as any data and map included herein, are without prejudice to the status of or sovereignty over any
territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area. Extracts from
publications may be subject to additional disclaimers, which are set out in the complete version of the publication, available at
the link provided.

The use of this work, whether digital or print, is governed by the Terms and Conditions to be found at
http://www.oecd.org/termsandconditions.

&) OECD


https://doi.org/10.1787/765ee8c2-en
https://doi.org/10.1787/dda23012-en
http://www.oecd.org/termsandconditions

	1 Measuring creative thinking
	Why measure creative thinking?
	How PISA 2022 defines creative thinking
	Sample items
	Written expression
	Sample Unit 1: Illustration Titles
	Illustration Titles: Item 2 (Generate diverse ideas)

	Sample Unit 2: Robot Story
	Robot Story: Item 1 (Generate diverse ideas)

	Sample Unit 3: Space Comic
	Space Comic: Item 1 (Generate creative ideas)

	Sample Unit 4: 2983

	Visual expression
	Sample Unit 5: Science Fair Poster
	Science Fair Poster: Item 1 (Generate creative ideas)
	Science Fair Poster: Item 2 (Evaluate and improve ideas)


	Social problem solving
	Sample Unit 6: Library Accessibility
	Library Accessibility: Item 1 (Generate diverse ideas)
	Library Accessibility: Item 2 (Evaluate and improve ideas)

	Sample Unit 7: Save the Bees
	Save the Bees: Item 2 (Generate creative ideas)

	Sample Unit 8: Carpooling

	Scientific problem solving
	Sample Unit 9: Save the River
	Save the River: Item 1 (Generate diverse ideas)
	Save the River: Item 2 (Evaluate and improve ideas)



	Reporting student proficiency in creative thinking
	Creative thinking proficiency levels
	Mapping of select sample items to the creative thinking proficiency levels

	Notes
	References




