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ВВЕДЕНИЕ 

В 2018 году белорусские обучающиеся впервые приняли участие в Международной 

программе по оценке образовательных достижений обучающихся PISA. PISA – это 

исследование, которое оценивает уровень знаний 15-летних обучающихся по ключевым 

компетенциям, а также способствует повышению качества и эффективности 

образовательных систем. В 2018 году в международном исследовании приняли участие 

около 600000 подростков из 79 стран. 

Ключевыми направлениями исследования PISA являются читательская, математическая и 

естественнонаучная грамотность. В цикле 2018 года акцент был сделан на изучении уровня 

читательской грамотности подростков. 

Тестирование включает в себя 2 блока заданий, направленных на определение уровня 

грамотности подростков по соответствующим направлениям исследования. Тестирование 

проводится в компьютерном формате. На выполнение заданий тестируемым отводится 2 

часа. 

В цикле исследования 2021 года впервые пройдет оценка креативного мышления 15-летних 

подростков. 

Первая часть данного пособия содержит открытые задания PISA по оценке креативного 

мышления, при помощи которых обучающиеся смогут ознакомиться с разнообразными 

формами и типами вопросов, с которыми они могут столкнуться при участии в 

исследовании. Все задания сопровождаются правильными ответами. В некоторых заданиях 

также представлены ответы, которые могут засчитываться частично, и варианты 

неправильных ответов, к которым приводятся комментарии и пояснения. 

Вторая часть пособия представляет собой спецификацию исследования креативного 

мышления. Для сохранения аутентичности материалов и точности терминологии 

спецификация приводится на языке оригинала. 
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ЧАСТЬ 1: ПРИМЕРЫ ЗАДАНИЙ ПО КРЕАТИВНОМУ 

МЫШЛЕНИЮ 

 

КУБИКИ И ИСТОРИИ 

Вопрос 1: КУБИКИ И ИСТОРИИ 

 

КУБИКИ И ИСТОРИИ: ОЦЕНКА ОТВЕТА НА ВОПРОС 1  

Ответ принимается полностью 

Ответы, состоящие из одного или более распространенных предложений, описывающих 

возможный сюжет и ссылающихся на оба рисунка, представленных в вопросе. Истории 

должны отличаться друг от друга в достаточной степени. 

Ответ не принимается 

Две истории с одинаковым сюжетом, в которых несколько слов заменены на синонимы. 

 «Стрела отправляется в кругосветное путешествие» и «стрела летит вокруг света». 

ИЛИ 

Ответ отсутствует. 
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Вопрос 2: КУБИКИ И ИСТОРИИ 

 

КУБИКИ И ИСТОРИИ: ОЦЕНКА ОТВЕТА НА ВОПРОС 2  

Ответ принимается полностью 

Ответы, состоящие из одного или более распространенных предложений, описывающих 

возможный сюжет и ссылающихся на все рисунки в том порядке, в котором они 

представлены в вопросе. Чтобы определить оригинальность истории (ее темы либо подхода 

к ее написанию), кодировщики сверяются с руководством по кодированию. 

Ответ не принимается 

Ответы с неоригинальными темами: 

 История о сердце, которое начинает путешествовать. 

 История о человеке, который ищет любовь и уходит из дома. 

 История о человеке, который чувствует себя несчастным дома, поэтому он решает уйти из 

дома. 

Однако при наличии неординарного подхода к написанию истории (в сюжете присутствуют 

оригинальные детали или неожиданные повороты) такие ответы могут быть засчитаны. 

ИЛИ 

Ответ отсутствует. 
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Вопрос 3: КУБИКИ И ИСТОРИИ 

 

КУБИКИ И ИСТОРИИ: ОЦЕНКА ОТВЕТА НА ВОПРОС 3 

Ответ принимается полностью 

Ответы, представляющие собой связное и оригинальное продолжение истории, в которое 

интегрирована дополнительная приведенная информация (три новых рисунка). 

Продолжение истории уместно (т.е. основано на 3 дополнительных рисунках и связано с 

изначальной историей друга), а также является оригинальным продолжением сюжета. 

Оригинальность может проявляться в теме или написании истории. 

Ответ принимается частично 

Ответы, характеризующиеся только уместностью (т.е. основано на 3 дополнительных 

рисунках и связано с изначальной историей друга). 

Ответ не принимается 

Ответы, не отличающиеся уместностью и оригинальностью. 

ИЛИ 

Ответ отсутствует. 
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ЛОГОТИП ФЕСТИВАЛЯ ЕДЫ 

Вопрос 1: ЛОГОТИП ФЕСТИВАЛЯ ЕДЫ 
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ЛОГОТИП ФЕСТИВАЛЯ ЕДЫ: ОЦЕНКА ОТВЕТА НА ВОПРОС 1  

Ответ принимается полностью 

Два уместных и разных логотипа. Различие логотипов проявляется в использовании разных 

визуальных элементов или различных комбинаций фигур и штампов, приведенных в 

качестве инструментов для рисования. 

Ответ принимается частично 

Два разных логотипа. 

Ответ не принимается 

Два одинаковых неуместных логотипа. 

ИЛИ 

Ответ отсутствует. 
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Вопрос 2: ЛОГОТИП ФЕСТИВАЛЯ ЕДЫ 

 

ЛОГОТИП ФЕСТИВАЛЯ ЕДЫ: ОЦЕНКА ОТВЕТА НА ВОПРОС 2  

Ответ принимается полностью 

Понятный логотип, связанный с темой вегетарианской еды, в котором хотя бы частично 

сохранены элементы изначального логотипа. Новый логотип должен быть оригинальным. 

Ответ не принимается 

Неоригинальный непонятный логотип, не связанный с темой вегетарианской еды, в котором 

отсутствуют элементы изначального логотипа. 

ИЛИ 

Ответ отсутствует. 
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ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ 

Вопрос 1: ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ 

 

ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ: ОЦЕНКА ОТВЕТА НА ВОПРОС 1 

Ответ принимается полностью 

Ответы, представляющие собой понятные и разные идеи, которые могут помочь экономить 

воду. Различие идей заключается в применении разных методов, инструментов или 

действующих лиц. 

Ответ не принимается 

Непонятные и одинаковые идеи, которые не позволяют экономить воду. 

ИЛИ 

Ответ отсутствует. 

 

 

 

 

 



  

13 

 

Вопрос 2: ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ 

 

ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ: ОЦЕНКА ОТВЕТА НА ВОПРОС 2 

Ответ принимается полностью 

Ответ, представляющий собой понятную оригинальную идею рекламы приложения.  

Ответ не принимается 

Неоригинальные по теме и подходу идеи. 

 Разместить постеры или рекламные щиты. 

 Реклама на телевидении, которая демонстрирует негативное влияние засухи, а также 

приложение.  

ИЛИ  

Ответ отсутствует. 
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Вопрос 3: ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ 

 

ПРИЛОЖЕНИЕ ДЛЯ ЭКОНОМИИ ВОДЫ: ОЦЕНКА ОТВЕТА НА ВОПРОС 3 

Ответ принимается полностью 

Ответы, представляющие собой понятные и оригинальные идеи о том, каким образом можно 

изменить приложение, чтобы люди пользовались им дольше. Оригинальность идей 

проявляется в теме или подходе.  

Ответ не принимается 

Неоригинальные по теме и подходу идеи. 

ИЛИ  

Ответ отсутствует. 
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ВЕЛОСИПЕД БУДУЩЕГО 

Вопрос 1: ВЕЛОСИПЕД БУДУЩЕГО 

 

ВЕЛОСИПЕД БУДУЩЕГО: ОЦЕНКА ОТВЕТА НА ВОПРОС 1 

Ответ принимается полностью 

Ответы, представляющие собой уместные и разные идеи о том, каким образом можно 

изменить велосипед, при условии, что сущность велосипеда не изменится (т.е. он останется 

средством передвижения для одного человека). Различие идей должно проявляться в 

различных изменениях стандартного велосипеда, например, в замене разных элементов.  

Ответ не принимается 

Неуместные и одинаковые идеи, а также идеи, изменяющие сущность велосипеда. 

ИЛИ  

Ответ отсутствует. 
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Вопрос 2: ВЕЛОСИПЕД БУДУЩЕГО 

 

ВЕЛОСИПЕД БУДУЩЕГО: ОЦЕНКА ОТВЕТА НА ВОПРОС 2 

Ответ принимается полностью 

Ответы, представляющие собой уместные и оригинальные идеи о том, каким образом 

можно улучшить идею друга, ссылающиеся на ее недостатки (камеру можно легко снять с 

руля, а также то, что после получения оповещения остановить вора было бы уже 

невозможно).  

Ответ не принимается 

Неуместные и неоригинальные идеи. 

ИЛИ  

Ответ отсутствует. 
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Вопрос 3: ВЕЛОСИПЕД БУДУЩЕГО 

 

ВЕЛОСИПЕД БУДУЩЕГО: ОЦЕНКА ОТВЕТА НА ВОПРОС 3 

Ответ принимается полностью 

Ответы, представляющие собой уместные и оригинальные идеи о новых функциях педалей.  

Ответ не принимается 

Неуместные и неоригинальные идеи. 

Неуместные и неоригинальные идеи. 

 Использовать педаль в качестве крючка (прикрепить ее к стене и повесить на нее пальто). 

 Использовать педали как дверную ручку. 

 Использовать педали для того, чтобы достать что-то с верхних полок / поднять что-то с пола. 

ИЛИ  

Ответ отсутствует. 
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ЧАСТЬ 2: СПЕЦИФИКАЦИЯ ИССЛЕДОВАНИЯ 

КРЕАТИВНОГО МЫШЛЕНИЯ 

 

The case for assessing creative thinking  

Why assess creative thinking?  

1. Creative insights and advances have driven forward human culture across the world in diverse 

areas (Hennessey and Amabile, 2010[1]): in the sciences, technology, philosophy, the arts and 

humanities. Creative thinking is thus more than simply coming up with random ideas. It is a 

tangible competence, grounded in knowledge and practice, that supports individuals in achieving 

better outcomes, oftentimes in constrained and challenging environments. Organisations and 

societies around the world increasingly depend on innovation and knowledge creation to address 

emerging challenges (OECD, 2010[2]), giving urgency to innovation and creative thinking as 

collective enterprises.  

2. While it is true that creative thinking drives the types of innovation that have a society-wide 

impact, it is also a more universal and democratic phenomenon than one might first believe. That is 

to say that every individual, to a greater or smaller degree, has the potential to think creatively 

(OECD, 2017[3]). Furthermore, there is a general consensus among psychologists and educators 

alike that creative thinking, understood as engagement in the thinking processes associated with 

creative work, can improve a host of other individual abilities, including metacognitive capacities, 

inter- and intra-personal and problem-solving skills, as well as promoting identity development, 

academic achievement, future career success and social engagement (Beghetto, 2010[4]; Plucker, 

Beghetto and Dow, 2004[5]; Smith and Smith, 2010[6]; Torrance, 1959[7]; National Advisory 

Committee on Creative and Cultural Education, 1999[8]; Spencer and Lucas, 2018[9]; Long and 

Plucker, 2015[10]; Barbot, Lubart and Besançon, 2016[11]; Barbot and Heuser, 2017[12]; Gajda, 

Karwowski and Beghetto, 2017[13]) (Higgins et al., 2005[14]).  

3. Developing an international assessment of creative thinking can encourage positive changes in 

education policies and pedagogies. The PISA 2021 creative thinking assessment will provide 

policymakers with valid, reliable and actionable measurement tools that will help them to make 

evidence-based decisions. The results will also encourage a wider societal debate on both the 

importance and methods of supporting this crucial competence through education. This work in 

PISA is connected to another OECD project that aims at supporting new pedagogies that can 

foster creative thinking. For the past years, the OECD’s Centre for Educational Research and 

Innovation (CERI) has been leading an eleven-country study on ways of teaching and assessing 

creative and critical thinking with encouraging early results1 (see EDU/CERI/CD(2017)12 and 

EDU/CERI/CD(2016)13).  

                                                
1
 Since 2015 CERI has led an exploration of the teaching and assessment of Creative Thinking in 11 

countries – Brazil, France, Hungary, India, Netherlands, Russia, Slovak Republic, Spain, Thailand, United 
Kingdom (Wales), and United States. Taking at its starting point the work piloted by Lucas, Claxton and 
Spencer (2013[124]) in England, it has prototyped a new teacher-friendly conceptual framework to think 
about creative and critical thinking in the classrooms in primary and secondary education. It has developed 
OECD rubrics on creative and critical thinking meant to support teachers to develop or improve pedagogical 
activities that nurture the creative and critical thinking skills of their students. An international network of 
experts and teachers has defined creative thinking as “coming up with new ideas and solutions”. According 
to the CERI framework, creative thinking has 6 dimensions: (1) feel, empathise, observe, describe relevant 
experience and information; (2) explore, seek and generate ideas; (3) make connections, integrate other 
disciplinary perspectives; (4) stretch and play with unusual, risk or radical ideas; (5) envision, express, 
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What is the role of education in creative thinking?  

4. A fundamental role of education is to equip students with the competences they need – and will 

need – in order to succeed in society. Creative thinking is a necessary competence for today’s 

young people to develop (Lucas and Spencer, 2017[15]). It can help them adapt to a constantly and 

rapidly changing world, and one that demands flexible workers equipped with ‘21st century’ skills 

that go beyond core literacy and numeracy. After all, children today will likely be employed in 

sectors or roles that do not yet exist, using new technologies to solve novel problems. Educating 

for creative thinking can help young people to adapt to develop the capacities to undertake work 

that cannot easily be replicated by machines and address increasingly complex local and global 

challenges with out-of-the-box solutions.  

5. The importance of nurturing creative thinking in school also extends beyond the labour market. 

Schools play a crucial role in helping young people to discover, develop and define their talents – 

including their creative talents. Schools play a vital role in making children feel that they are part of 

the society they live in, and that they have the creative resources to contribute to its development 

(Tanggaard, 2018[16]).  

6. Creative thinking can also benefit the way in which students learn by supporting the 

interpretation of experiences, actions and events in novel and personally meaningful ways 

(Beghetto and Kaufman, 2007[17]). Student imagination and curiosity can drive the learning 

process: creative thinking can thus be a vehicle for understanding, even in the context of 

predetermined learning goals (Beghetto and Plucker, 2006[18]). In order to increase students’ 

motivation and interest at school, new forms of learning that engage with the creative energies and 

recognise the creative potential of all students need to be developed. Such development may 

particularly help those students who show little interest in school, and guide them students to 

express their ideas and achieve their potential (Hwang, 2015[19]).  

7. Just like any other ability, creative thinking can be nurtured through practical and targeted 

application (Lucas and Spencer, 2017[15]). For some educators, developing students’ creative 

thinking skills may seem to imply taking time away from other subjects in the curriculum. In reality, 

students can think creatively in arrange of subjects. Creative thinking can be developed while 

promoting the acquisition of content knowledge through approaches that encourage exploration 

and discovery rather than rote learning and automation (Beghetto, Baer and Kaufman, 2015[20]). 

Teachers need to understand how creative thinking can be recognised, the circumstances that 

encourage it, and how they can effectively guide students to become more creative in their 

thinking. A greater understanding of how creative thinking unfolds may in turn motivate teachers to 

allow their students to take time “incubating” creative ideas in their learning processes 

(Csikszentmihalyi, 1996[21]).  

  

                                                                                                                                                            
produce, prototype new product (or solution or performance); (6) appreciate the novelty of solution and or its 
possible consequences.   
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Evidence-centred design as a general framework for the PISA 2021 assessment  

8. Evidence-centred design (ECD) (Mislevy, Steinberg and Almond, 2003[22]) provides a conceptual 

framework for developing innovative and coherent assessments that are built on evidence-based 

arguments, connecting what students do, write or create on a computer platform, with 

multidimensional competences (Shute, Hansen and Almond, 2008[23]; Kim, Almond and Shute, 

2016[24]). ECD starts with the basic premise that assessment is a process of reasoning from 

evidence to evaluate specific claims about students’ capabilities. In essence, students’ responses 

to the assessment items and tasks provide the evidence for this reasoning process, and 

psychometric analyses establish the sufficiency of the evidence for evaluating each claim. Using 

ECD as an organising framework for the PISA 2021 creative thinking assessment can help to 

address a series of important test design questions, namely: which creative thinking constructs or 

processes does each task within the assessment reveal? Do the proposed scoring methods 

effectively recognise and interpret the evidence generated by students’ responses and interactions 

with the assessment platform? How is all of the evidence that is generated by students’ choices 

synthesised across multiple tasks? Is all of the evidence for a particular construct comparable 

when different students attempt different tasks?  

9. ECD provides a strong foundation for the development of a valid assessment of the complex 

and multidimensional construct of creative thinking. It requires documented, explicit linkages 

among the test purpose, the claims made about the test takers and the evidence supporting the 

claims. Adopting the ECD process for the PISA 2021 creative thinking assessment requires the 

following sequence of steps:  

1) Domain definition: reviewing the relevant literature and engaging with experts to define the 

domain of creative thinking in an educational context. This foundational work clarifies the 

creative thinking competences that policy makers and educators wish to promote, and the 

types of creative expressions that 15-year-old students can achieve and that can be most 

meaningfully and feasibly assessed in PISA.  

2) Construct definition: describing the precise construct the PISA test will assess and 

specifying the claims that can be made about the relevant attributes of test takers on the 

basis of the assessment. In ECD terminology, this step is generally referred to as defining 

the Competency or Student Model (Shute et al., 2016[25]).  

3) Evidence identification: describing the evidence that needs to be generated in the test to 

support the subsequent claims made about test-takers (i.e. the behaviours or performances 

that demonstrate the skills being assessed, for example what students might select, write or 

produce, and which constitute evidence for the claims). In ECD, this is referred to as 

defining the Evidence Model. This step includes providing rules for scoring the tasks and for 

aggregating scores across tasks that extract the evidence required to support the claims 

(including process data stored in log files).  

4) Task design: identifying, conceptualising and prototyping a set of tasks that provide the 

desired evidence within the constraints of the PISA assessment. This stage corresponds to 

the Task Model step in ECD terminology.  

5) Test development: assembling the tasks into test formats that support all of the stated 

assessment claims with sufficient evidence. This corresponds to the Assembly Model step 

in ECD terminology.  

6) Cross-cultural validation: ensuring that all assessment instruments provide reliable and 

comparable evidence across countries and cultural groups. This step is generally not 

discussed in ECD approaches, but is clearly important in the context of PISA.  

7) Analysis and reporting: illustrating appropriate, meaningful and easy-to-communicate 

representations of the assessment results.  
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10. Validation and pilot studies can increase the iterative nature of this design cycle: for example, 

the analysis of validation data can inform choices regarding evidence identification and task 

design. 

11. The structure of this framework document follows this sequence of evidence-centred design 

steps. First, creative thinking is outlined, both in general and specifically in an educational context. 

Then, the elements of the construct and the methods of evidence identification and collection are 

explicitly set forth. Finally, the framework discusses issues related to validation and reporting. 

Defining the assessment domain 

What is creative thinking? 

12. PISA employs a definition of creative thinking that is relevant to 15-year-old students around 

the world. Creative thinking in PISA 2021 is defined 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. 

13. This definition of creative thinking is aligned with the one proposed by the Creative Thinking 

Strategic Advisory Expert Group (OECD, 2017[3])
2. It highlights the fact that students in all contexts 

and across all levels of education need to learn how to engage productively in the practice of 

generating ideas, how to reflect upon ideas by valuing both their relevance and novelty, and how to 

iterate upon ideas until they reach a satisfactory outcome. It has also been informed by the 

guidance of interdisciplinary experts and a comprehensive review of the literature on creativity. 

14. While creative thinking is still an emerging construct, the broader yet intrinsically related 

construct of creativity has a strong research tradition. Plucker, Beghetto and Dow (2004[5]) define 

creativity as “the interaction among aptitude, process, and environment by which an individual or 

group produces a perceptible product that is both novel and useful as defined within a social 

context”, reflecting its multidimensional and social nature. 

15. Achieving creative outcomes requires the capacity to engage in creative thinking, but it can 

also demand a wider and more specialised set of attributes and skills, such as intelligence, domain 

knowledge or artistic talent. For example, the ‘Big C’ creativity that is associated with technology 

breakthroughs or art masterpieces demands that creative thinking be paired with significant talent, 

deep expertise and high levels of engagement in a particular area, as well as the recognition from 

society that the product has value. Conversely however, ‘little c’ or everyday creativity (e.g. 

creatively arranging family photos in a scrapbook; combining leftovers to make a tasty meal; or 

finding a creative solution to a complex scheduling problem at work (Kaufman and Beghetto, 

2009[26])) can be achieved by nearly all people capable of engaging in creative thinking.  

16. Overall, the literature agrees that ‘little c’ creativity can be developed through practice and 

honed through education. The PISA 2021 test of creative thinking will thus focus on tasks related 

to this ‘little c’ creativity in order to minimise the importance of innate talent for performance and to 

put a stronger focus on the malleable capacity of individuals to engage in creative thinking. This 

type of creative thinking can be applied not only to learning contexts that mainly require the 

expression of one’s inner world, such as creative writing or the arts, but also to other areas where 

the generation of ideas is functional to the investigation of issues, problems or society-wide 

concerns.  

                                                
2
 The Strategic Advisory Board defined creative thinking as ‘…the process by which we generate fresh ideas. 

It requires specific knowledge, skills and attitudes. It involves making connections across topics, concepts, 
disciplines and methodologies’. This definition builds on the five dimensional model by Lucas, Claxton and 
Spencer (2013), that identifies five creative thinking habits - being inquisitive, being imaginative, persevering, 
collaborating and being disciplined.   
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Domain generality versus domain specificity  

17. A ‘domain’ can be understood as “any specific area of knowledge, such as art literature, 

history, or astronomy” or “the set of representations that underlie and support thinking in a specific 

area of knowledge” (Baer, 2011[27]). Researchers have long debated whether creative abilities are 

domain specific: are creative people creative in everything they do, or only when engaging in 

specific activities? This debate on the nature of creativity logically extends to creative thinking: is 

creative thinking in science different to creative thinking in the arts? Are those who can easily 

generate ideas to explain a scientific phenomenon also good at generating ideas for a story?  

18. The first generation of creative thinking tests mainly reflected the notion of domain generality, 

based on the idea that a set of general attributes influence creative endeavours of all kinds. 

Researchers like (Torrance, 1959[7]) assumed that the performance of individuals in creativity tests 

could be generalised, and that creative performance in one domain could be transferred to 

another. However, more recent studies tend to reject this assumption. They rather claim that the 

skills and traits necessary for creative performance are specific to and thus differ by domain (Baer, 

2011[27]), or present models of creativity that integrate aspects of both approaches (e.g. Kaufman 

and Baer (2005[28])).  

Domains of creative engagement  

19. Related to the debate on the domain specificity of creativity is the question of which and how 

many domains of creativity might exist. Over the years, various creativity theorists and researchers 

have attempted to establish the different domains of creativity, with research on this topic most 

notably coming from the various works of Kaufman (et al.) (2004[29]; 2005[28]; 2006[30]; 2009[31]; 

2012[32]). In more recent work, he distinguishes five different domains of creative engagement: 

everyday, scholarly, performance, scientific, and artistic (Kaufman, 2012[32]).  

20. Others have reported similar groupings of domains of creativity: Runco and Bahleda (1986[33]) 

distinguish between ‘artistic’ and ‘scientific’ spheres of creative activity. According to Amabile 

(1983[34]; 1996[35]), creative tasks can be categorised into the three broad domains of verbal, artistic 

and problem-solving. Similarly, Chen et al. (2006[36]) identify the domains of verbal, artistic and 

maths. Elsewhere, the separation of artistic and verbal domains of creativity is supported by Conti 

et al. (1996[37]) who found no correlations in participant performances across the two domains.  

21. A comprehensive meta-analysis of empirical studies examining the domains of creativity 

supports the existence of a math/scientific domain that is consistently distinct from other domains 

of creativity (Julmi and Scherm, 2016[38]). The meta-analysis indicates that stable patterns are 

visible across studies, generally corresponding to “the factors ‘hands on’ creativity, 

empathy/communication and math/science identified by Kaufman and Baer (2004[29]).”  

Confluence approaches of creativity  

22. ‘Confluence approaches’, or ‘componential theories’, describe creative thinking and creativity 

as multi-dimensional phenomena (Lucas, 2016[39]). Amabile’s (1983[34]; 2016[40]) componential 

theory of creativity outlines four necessary components for any individual to produce creative work: 

domain-relevant skills, creativity-relevant processes, task motivation, and a conducive 

environment. The model specifies that creative production fundamentally requires some base 

resources or raw materials (i.e. domain-specific skills, including knowledge and technical skills), a 

set of processes or skills for combining these base resources in new ways (i.e. creativity-relevant 

processes, including appropriate cognitive styles such as breaking out of performance scripts and 

keeping response options open), and a driver in order to do so (i.e. task motivation). It also 

suggests that a number of environmental factors can serve as either inhibitors or facilitators of 

creative engagement. These four components include both relatively stable elements and 

elements that are more amenable to development and social influences.  
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23. Sternberg and Lubart’s (1991[41]; 1995[42]) ‘investment theory of creativity’ suggests that six 

distinct yet interrelated resources are necessary for creativity: intellectual skills (such as synthetic 

and analytical skills); domain-related knowledge; particular ‘thinking styles’ (such as a preference 

for thinking in new way); motivation; specific personality attributes; and an environment that is 

supportive and rewarding of creative ideas. Sternberg (2006[43]) later elaborated on the importance 

of the confluence of these resources, explaining that creative endeavours are far more complex 

than the simple sum of each respective component. Interactions between different components 

may lead to a variety of outcomes: for example, high levels in many components could 

multiplicatively enhance creative engagement; in contrast, there may be a minimum threshold for 

each component below which creative achievements are not possible, irrespective of the presence 

or the degree of other components.  

Understanding and assessing creative thinking in the classroom  

24. Confluence approaches of creativity emphasise the importance of various internal resources 

for successfully engaging in creative work, as well as the importance of the environment in which 

creative work takes place. They thus provide a useful schema for the PISA assessment of creative 

thinking. However, in order to better understand children’s creative thinking, it is necessary to 

contextualise these approaches in a way that is relevant to students in their everyday school life 

(Glaveanu et al., 2013[44]; Tanggaard, 2014[45]).  

25. Figure 1 sets out some key points of observation of creative thinking in the classroom, as well 

as the relationships between the respective elements. This model builds upon the five-dimensional 

model of creative thinking proposed by the Creative Thinking Strategic Advisory Expert Group 

(OECD, 2017[3]).  

Figure 1. Enablers and manifestations of creative thinking in the classroom 
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26. Schools can influence several dimensions of students’ internal resources (described henceforth 

as ‘individual enablers’) for engaging in creative thinking, including: cognitive skills; domain 

readiness (domain-specific knowledge and experience); openness to new ideas and experiences; 

willingness to work with others and build upon others’ ideas (collaboration); willingness to persist 

towards one’s goals in the face of difficulty and beliefs about one’s own ability to be creative (goal 

orientation and beliefs); and task motivation.  

27. As for the features of students’ social environments that might incentivise or hinder creative 

thinking (described henceforth as ‘social enablers’), the classroom culture, the educational 

approach of schools and wider education systems, and the broader cultural environment all 

represent distinct social environments for students. They can all influence the extent to which 

students value and invest in their own creative abilities, and can provide incentives or obstacles for 

engaging in creative thinking.  

28. Finally, schools are arenas in which students’ manifestations of creative thinking, either as 

individuals or as part of a group, can be observed and measured. Creative achievement and 

progress in the classroom can refer to forms of creative expression (i.e. communicating one’s 

internal world and imagination through writing, drawing, music or other arts), knowledge creation 

(i.e. generating knowledge that is new to the group and understanding in a collaborative enquiry 

process), or creative problem-solving (i.e. finding creative solutions to a variety of problems across 

domains).  

29. These distinct enablers of creative thinking in the classroom are strongly interconnected. Social 

enablers are inherently shaped by cultural norms, which in turn affect how students’ individual 

enablers are developed and honed.  

Individual enablers of creative thinking  

Cognitive skills  

30. Several authors have tried to identify the cognitive skills necessary to think creatively. 

Guilford’s (1956[46]) conceptions of convergent thinking and divergent thinking have strongly 

influenced research in this area. Convergent thinking is generally defined as the ability to apply 

conventional and logical search, recognition and decision-making strategies to stored information, 

in order to produce an answer (Cropley, 2006[47]). By contrast, divergent thinking is defined as the 

ability to follow new approaches and produce original ideas by forming unexpected combinations 

from available information, and by applying abilities such as semantic flexibility and fluency of 

association, ideation and transformation (Cropley, 2006[47]). It has also been described as the 

ability to break out of performance scripts and search for different solutions, to try something 

counterintuitive when everything else fails, to look at problems from different angles, to approach 

tasks from a different starting point, and to construct new methods rather than following ready-

made ones (Schank and Abelson, 1977[48]; Duncker, 1972[49]). In essence, divergent thinking 

brings forth answers that may never have existed before and that are often novel, unusual or 

surprising.  

31. Creative thinking is often described in divergent thinking terms, and most assessments of 

creative thinking to-date have focused on measuring divergent thinking cognitive processes. 

However, the literature clearly highlights that convergent thinking cognitive processes, such as 

analytical and evaluative skills, are also important for creative production (Cropley, 2006[47]; Reiter-

Palmon and Robinson, 2009[50]; Tanggard and Glaveanu, 2014[51]). For example, the ability to 

generate novel and valuable ideas may depend on the prior execution of other activities, such as 

successfully defining the problem space, or on ‘late cycle’ processing skills, such as evaluating the 

creative value of several possibilities or successfully assessing the extent to which a potential 

solution corresponds to the given task constraints (Runco, 1997[52]). Indeed Getzels and 
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Csikszentmihalyi (1976[53]) found that art students’ success in ‘problem construction’ was strongly 

correlated with measures of the originality and aesthetic value of their resulting paintings, and that 

these measures were furthermore linked to long-term artistic success.  

32. Schools can promote the use of pedagogies that encourage the development of the cognitive 

skills and approaches inherent to the creative process (Beghetto and Kaufman, 2010[54]). For 

example, Mayer (1989[55]) demonstrated how learning strategies for forming mental representations 

can lead to improvements in students’ creativity in science, mathematics and computing problems.  

Domain readiness  

33. Domain readiness conveys the idea that an individual requires some degree of pre-existing 

knowledge and experience within a particular domain in order to successfully produce creative 

work (Baer, 2016[56]). The assumption is that the more knowledge one possesses and the better 

one understands the relationships between pieces of information within a domain, the greater the 

likelihood one has of generating a creative idea (Hatano and Inagaki, 1986[57]; Schwartz, Bransford 

and Sears, 2005[58]).  

34. However, this relationship may not be strictly linear, particularly in the case of ‘little c’ or 

everyday manifestations of creative thinking. While it is generally accepted that some degree of 

domain-relevant knowledge or skills is beneficial for creative thinking, the prior cultivation of 

established routines for deploying knowledge or skills may also present a barrier for creative 

thinking, by resulting in fixation and a reluctance to think beyond those established routines.  

35. Schools naturally have an important role to play in developing children’s domain readiness 

(knowledge and experience) in a range of subject areas in which students can express their 

creative thinking.  

Openness to experience and intellect  

36. There is a vast literature dedicated to identifying the personality traits that characterise ‘creative 

people’. Empirical studies examining the personality and behaviour of creative individuals typically 

employ questionnaire instruments and operationalise creativity as a relatively enduring and stable 

personality trait (Hennessey and Amabile, 2010[1]). These studies have shown that many creative 

people share a core set of tendencies, but particularly ‘openness’: both ‘openness to experience’ 

and ‘openness to intellect’ (although both variants are seen as comprising the larger ‘openness’ 

factor) (Amabile, 2012[59]; Batey and Furnham, 2006[60]; Feist, 1998[61]; Prabhu, Sutton and Sauser, 

2008[62]; Sternberg and Lubart, 1991[41]; Sternberg and Lubart, 1995[42]).  

37. Kaufman et al. (2009[31]) found that openness to experience was the only one of the ‘Big Five’3 

personality dimensions that was significantly and positively correlated with creative achievements 

across all domains. The study was then repeated with Chinese participants, who recorded similar 

results (with the exception of creativity in the maths/science domain) (Werner et al., 2014[63]). 

McCrae (1987[64]) also found that divergent thinking was consistently associated with openness to 

experience, but not with the other remaining dimensions of personality. Meta-analyses of studies 

on creativity and personality have confirmed that openness to experience appears to be a common 

trait in creative achievers across domains, whereas other personality traits appear to interact with 

creativity only insofar as they benefit individuals within specific domains of endeavour (for example, 

‘conscientiousness’ seems to enhance scientific creativity but detract from performance in the arts) 

(Batey and Furnham, 2006[60]; Feist, 1998[61]).  

38. More specifically, ‘openness to experience’ refers to an individual’s receptivity to novel ideas, 

imagination and fantasy (Berzonsky and Sullivan, 1992[65]). It has been suggested that its 

                                                
3
 Also referred to as the Five Factor Model of personality traits: Openness to experience; Conscientiousness; 

Extraversion; Agreeableness; and Neuroticism (see McCrae and Costa (1987[125])).   
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predictive value for creative achievements across domains is due to its “broad constellation of traits 

with cognitive (e.g. fantasy, imagination), affective (e.g. curiosity, intrinsic motivation) and 

behavioural manifestations (e.g. being adventurous, stepping outside of one’s comfort zone, 

actively trying new things), all of which are related to creativity” (Werner et al., 2014[63]). Several 

scholars have further emphasised the importance of a sense of curiosity for successfully producing 

creative work (Chávez-Eakle, 2009[66]; Feist, 1998[61]; Guastello, 2009[67]; Kashdan and Fincham, 

2002[68]).  

39. ‘Openness to intellect’ is a related yet distinct trait that has also been shown to predict creative 

achievement. This construct refers to cognitive engagement with abstract and semantic 

information, primarily through reasoning (DeYoung, 2014[69]). In contrast to openness to 

experience, openness to intellect seems particularly correlated with scientific creativity (Kaufman et 

al., 2016[70]).  

Goal orientation and creative self-beliefs  

40. Persistence, perseverance and creative self-efficacy are all attitudes that have been shown to 

influence creativity by providing individuals with both a strong sense of goal orientation, and the 

belief that they can go on to achieve those goals.  

41. Persistence – the act of single-mindedly continuing to invest effort towards one’s goal in spite 

of difficulty – and perseverance – enduring and overcoming difficulty to achieve one’s goal – are 

essential for creativity. Cropley (1990[71]) characterised creative individuals by “their willingness to 

expend effort”, and Torrance (1988[72]) emphasised perseverance as one of the main traits of 

creative individuals. Amabile (1983[34]) argues that the ability to concentrate effort for long periods 

and to persevere in the face of frustration is an important component of creative capacity.  

42. Creative self-efficacy refers to the beliefs that individuals have about their own ability to 

perform a task creatively (Beghetto and Karwowski, 2017[73]). Goal orientation and creative self-

beliefs are closely linked: several researchers consider creative self-efficacy essential in 

determining whether an individual will sustain effort in the face of resistance (i.e. persist) and 

ultimately succeed (i.e. persevere) in performing tasks creatively (Bandura, 1997[74]). These beliefs 

can in turn be influenced by prior performance history, mood and the social environment in which a 

task is performed (Bandura, 1997[74]; Beghetto, 2006[75]).  

43. Efforts to stimulate creative thinking in the classroom might therefore aim to strengthen 

students’ beliefs in their creative abilities and their proficiency in self-regulatory attitudes and 

behaviours (including persistence and perseverance) (Davis and Rimm, 1985[76]).  

Collaborative engagement  

44. Contemporary research is increasingly looking beyond creative thinking as a purely individual 

construct and towards creative thinking as a collective endeavour, for example by examining the 

actions of teams in generating new knowledge (Thompson and Choi, 2005[77]; Prather, 2010[78]; 

Grivas and Puccio, 2012[79]; Scardamalia, 2002[80]). This particular understanding of creative 

thinking posits that creative work is the result of the interaction between an individual and their 

environment, including other individuals within that environment. Creative thinking and 

engagement is thus structured as a continuous cycle of “doing” (actions directed at the 

environment) and “undergoing” (taking in reactions of the environment) (Glaveanu et al., 2013[44]). 

Through collaborative engagement, teams can provide new answers to complex problems that are 

beyond the capabilities of any one person (Warhuus et al., 2017[81]).  

45. Research on collaborative creative thinking shows that team members engage in a complex 

intentional, opportunistic, improvisational and emergent process, setting goals and monitoring 

progress as different members of the team assume leadership based on their own strengths. Being 
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able to engage in dialogic and improvisational processes in particular creates the conditions for 

new ideas to emerge (Montuori, 2003[82]; Tsoukas, 2009[83]). Through collaboration, action is fused 

with idea creation and improvement, the reparation of weaknesses in ideas, and the discovery of 

new ways around dead ends.  

46. The capacity to engage in collaborative work is an important driver of knowledge creation, also 

in a classroom context. Schools can provide a rich environment in which students can explore and 

build upon others’ ideas in an iterative process, and thus collaboratively create new knowledge. 

Students need to learn how to get inspired by the ideas of others, and appreciate co-authorship 

and collective action (Starko, 2010[84]; Scardamalia, 2002[80]).  

Task motivation  

47. The role of task motivation as a driver of creative work has been well documented in research, 

namely in the works of Amabile (1997[85]; 2016[40]; 2010[1]; 1983[34]). The basic assumption is that 

individuals may possess the ideal constellation of components for high creative potential, and yet 

still not produce creative work if they are not sufficiently motivated to do so.  

48. Motivation to be creative can be both intrinsic and extrinsic in nature. Individuals who 

experience intrinsic task motivation: find their work meaningful, engage in the task purely for 

reasons of enjoyment, self-interest or desire to be challenged; and are relatively insensitive to 

incentives, contingencies or other external pressures. Csikszentmihalyi (1996[21]) proposed that 

creative work is powerfully facilitated by the related experience of ‘flow’ because, in the state of 

flow, people “persist ... single-mindedly, disregarding hunger, fatigue, and discomfort” (Nakamura 

and Csikszentmihalyi, 2002[86]) precisely because they are fully engaged in a task for reasons 

inherent to the work itself. Conversely, extrinsic task motivation refers to the external incentives, 

goals or pressures that can motivate people to engage in a particular task.  

49. In general, research has emphasised the conducive role of intrinsic task motivation and the 

detrimental effect of extrinsic task motivation on creative performance (Amabile, 2012[59]; 

Sternberg, 2006[43]). More recent theories, however, have acknowledged that extrinsic motivators 

such as pressures (e.g. deadlines) or rewards (e.g. incentives and recognition) can successfully 

motivate people to be or persist in their creative endeavours (Eisenberger and Shanock, 2003[87]; 

Amabile and Pratt, 2016[40]).  

Social enablers of creative thinking  

Cultural norms and expectations  

50. Creative outputs are embedded within social contexts (Baer, 2016[56]; Csikszentmihalyi, 

1996[21]), and these social contexts are inherently shaped by cultural norms and expectations. 

Cultural norms and expectations affect creative thinking as they can influence the skills and 

cognitive processes that individuals prioritise for development, the emergence of values that shape 

personality development, and the differences in performance expectations within a given society 

(Niu and Sternberg, 2003[88]; Wong and Niu, 2013[89]). Cultural norms can also encourage creative 

thinking in some situations and for some topics, but discourage it for others (Lubart, 1998[90]). 

Some studies have investigated the effect of cultural differences on measures of national creativity 

and innovation. In general, they conclude that only variations along the individualism/ collectivism 

axis of cultural difference have reliably demonstrated a significant impact on creative outputs 

(Rinne, Steel and Fairweather, 2013[91]; Ng, 2003[92]).  

Educational approaches  

51. Cultural norms affect educational approaches, in particular the outcomes an education system 

values for its students and the content it prioritises in the curriculum. These approaches may, in 

some cases, result in a lack of encouragement or even the active discouragement of certain 



  

28 

 

creative behaviours at school (Wong and Niu, 2013[89]). The investment theory of creativity argues 

that being creative is in large part a decision that anyone can make yet few actually do because 

they find the social costs to be too high. Schools therefore play an important role in encouraging 

students’ creative thinking by increasing the rewards and decreasing the social costs associated 

with it in the classroom (Sternberg, 2006[43]). For example, it has been argued that the pressures of 

standardisation and accountability in educational testing systems have reduced the room afforded 

to students for creative thinking in their school work (DeCoker, 2000[93]). Some researchers have 

even claimed that increasingly narrow educational approaches and assessment methods are at the 

root of a ‘creaticide’ affecting today’s young people (Berliner, 2011[94]).  

Classroom climate  

52. Organisational research has demonstrated the effects of certain features of the working 

environment on the creativity of workers. Informal feedback, goal setting, positive challenges, 

teamwork, relative freedom in carrying out tasks, and appropriate recognition and encouragement 

to develop new ideas are all environmental enablers of creativity (Amabile, 2012[59]; Zhou and Su, 

2010[95]). Conversely, harsh criticism of new ideas, emphasis on the status quo, low-risk attitudes 

among top management, and excessive time pressures are among the environmental factors that 

can inhibit creativity (Amabile, 2012[59]). It could be argued that the effects of similar environmental 

factors could also apply to creative thinking in the classroom.  

53. With regards to schools specifically, Nickerson (2010[96]) provides a list of school practices that 

can stifle creative thinking: (1) perpetuating the idea that there is only one correct way to do a task 

and only one correct answer to a question; (2) cultivating attitudes of submission and fear of 

authority; (3) adhering to lesson plans at all costs; (4) promoting the belief that originality is a rare 

quality; (5) promoting beliefs in the compartmentalisation of knowledge; (6) discouraging curiosity 

and inquisitiveness; (7) and above all, never permitting learning and problem solving to be fun.  

54. Teachers are more likely to focus on teaching creatively and developing learner creativity 

within school and policy environments that encourage innovation (and accept its associated risks) 

and that allow them to develop and express their own creativity. Teachers thus need to understand 

the importance of students’ idea diversity, risk taking, and working with peers in order to 

accomplish difficult tasks. These approaches are all supported by teachers’ beliefs that creative 

thinking competences are something that can be developed in the classroom, even if this 

development takes time.  

55. Beghetto and Kaufman (2014[97]) propose that teachers should monitor implicit messages sent 

by the classroom environment as well as actively cultivating an environment that helps students 

learn how to take charge of their own creativity. For example, this could be achieved by 

encouraging higher levels of student agency in setting goals, monitoring progress, identifying 

promising ideas, and taking collective responsibility for contributing to productive, creative team 

work. Teachers should also help students to recognise how and when creative thinking is task 

appropriate.  

56. Some educational researchers have explored different ways of teaching and learning that 

increase the likelihood of knowledge creation. The research shows that creative thinking can be 

successfully engendered through collaboration in knowledge-building communities, in other words, 

when schools operate as knowledge-creating organisations in which students are directly engaged 

in sustained, creative work with ideas (Scardamalia and Bereiter, 2006[98]; Scardamalia and 

Bereiter, 1999[99]). When knowledge creation becomes an intentional activity that is integral to 

classroom life – a norm of engagement – students can contribute new ideas to their community 

and work towards continually improving those ideas (Scardamalia, 2002[80]).  



  

29 

 

57. Knowledge creation can also be promoted through ‘questions of wonderment’. Questions of 

wonderment describe the process of trying to understand the world and trigger students to put forth 

their ideas about different phenomena (Scardamalia and Bereiter, 1992[100]; Bereiter and 

Scardamalia, 2010[101]).  

Creative engagement  

58. The creativity of students’ products provides indicators of their capacity to think creatively, 

particularly in tasks where much of the creative thinking process is ‘invisible’. Students’ creative 

products can therefore be useful to determine whether their creative thinking process has been 

successful (Amabile, 1996[35]; Kaufman and Baer, 2012[102]).  

59. Over the years, an impressive body of literature on the importance and analysis of creative 

products across a range of domains has emerged. According to accepted definitions within the 

literature, creative products are both novel and useful as defined within a particular social context. 

In the context of schools, creative engagement can take distinct ‘everyday’ forms: for example, 

through expressive activities of writing, drawing, music or other ‘arts’ subjects; the creation of new 

knowledge and understanding; or the generation of creative solutions to different types of open 

problems. These forms of creative engagement in the classroom are multi-disciplinary and extend 

beyond traditional subjects, such as art and science (Beghetto and Kaufman, 2010[54]; Sawyer, 

2011[103]).  

Creative expression  

60. Creative expression consists of both verbal and non-verbal forms of creative engagement, in 

instances where individuals communicate their internal world and imagination to others. Verbal 

expression refers to the use of language, including both written and oral communication. Non-

verbal expression includes not only drawing, painting, modelling and musical expression, but also 

expressive movement and performance, for example dance and drama.  

Knowledge creation  

61. Knowledge creation refers to the advancement of knowledge where the emphasis is placed on 

progress rather than achievement per se, for example by establishing improved conceptual ideas 

such as better explanations or theories. Knowledge creation is not only reserved for discoveries of 

historical importance, but can also occur at all levels of society and in all domains. Scardamalia 

and Bereiter (1999[99]) have elaborated parallels among the work of scientists, designers and 

young students in creating knowledge: for example, it can be helpful for all, regardless of domain, 

to reconstruct knowledge in order to interpret the findings of others and to make sense of existing 

theories.  

Creative problem solving  

62. Closely linked to knowledge creation is creative problem solving. Not all cases of problem 

solving require creative thinking: creative problem solving is a distinct class of problem solving 

characterised by novelty, unconventionality, persistence, and difficulty in problem formulation 

(Newell, Shaw and Simon, 1962[104]). Creative thinking becomes particularly necessary when 

students are challenged with problems outside of their realm of expertise, and where the 

techniques with which they are familiar do not work (Nickerson, 1999[105]).  

Implications for the design of the PISA 2021 creative thinking assessment  

Focus and objectives of the PISA 2021 assessment of creative thinking  

63. PISA 2021 focuses on the creative thinking processes that one can reasonably expect from 15-

year-old students. It does not aim to single out exceptionally creative individuals, but rather to 
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describe the extent to which students are capable of thinking creatively when searching for and 

expressing ideas, and how this capacity is related to teaching approaches, school activities and 

other features of education systems.  

64. The main objective of PISA is to provide internationally comparable data on students’ creative 

thinking competence that have clear implications for education policies and pedagogies. The 

creative thinking processes in question therefore need to be malleable through education; the 

different enablers of these thinking processes in the classroom context need to be clearly identified 

and related to performance in the assessment; the content domains covered in the assessment 

need to be closely related to subjects taught in common compulsory schooling; and the test tasks 

should resemble real activities in which students engage, both inside and outside of their 

classroom, so that the test has some predictive validity of creative achievement and progress in 

school and beyond.  

65. Collecting information on the complex set of enablers of creative thinking in PISA is challenging 

yet achievable, at least in part. The PISA 2021 creative thinking assessment is composed of two 

parts: a test and a background questionnaire. The test provides information on the extent to which 

students are able to mobilise their creative thinking cognitive processes when working on tasks 

requiring the generation, evaluation and improvement of ideas. The background questionnaires 

complement this information with data on other enablers of students’ creative thinking, including 

creative attitudes (openness, goal orientation and beliefs), perceptions of their school environment, 

and activities they participate in both inside and outside the classroom.  

66. In the assessment some enablers of creative thinking are better covered than others. For 

example, while collaborative skills are a key enabler of knowledge creation in the classroom, 

students’ capacities to engage in collaborative, creative thinking is not directly measured (although 

several test tasks ask the students to evaluate and improve the work of others) due to the 

organisational and technical difficulties of making students work together in PISA. Nonetheless, 

collaboration skills are recognised as an important individual enabler of creative thinking in the 

classroom in this framework, in the hopes of inspiring future assessments of creative thinking.  

Domains of creative thinking included in PISA 2021  

67. The literature suggests that the larger the number of domains included in an assessment of 

creative thinking, the better the coverage of the construct. However, certain practical and logistical 

constraints of PISA have had important implications for the possible domains included in the PISA 

2021 assessment of creative thinking.  

68. The first relates to the age of test-takers. Given that the PISA target population (15-year-old 

students) only has a limited amount of knowledge and experience in many domains, those 

selected as assessment domains need to be based on the knowledge and experiences that are 

common to most students around the world (such as drawing, writing or problem-solving). The 

assessment domains (and related tasks) must also be reflective of the realistic manifestations of 

creative thinking that 15-year-olds can realise in this context.  

69. A second constraint is the amount of available testing time. Under the current design of PISA 

assessments, students will take a one-hour creative thinking test. This means that the range of 

possible assessment domains must necessarily be limited, in order to ensure that a sufficient 

amount of data is collected in each domain. As PISA aims to provide comparable measures of 

performance at the country level, rather than at the individual level, it is possible to apply a rotated 

test design in which students take different combinations of tasks within domains (with some 

overlap). Nonetheless, ensuring the ability to produce reliable measures of country-level student 

performance by each domain requires that a sufficient amount of testing time be dedicated to the 
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tasks within each domain, therefore limiting the number that can reasonably be covered in the 

assessment.  

70. A third constraint is the necessity to implement the creative thinking test within the standard 

PISA testing platform. The PISA test is administered on standard desktop computers with no 

touch-screen capability and no internet connection. The platform currently supports a range of item 

types and response modes, including multiple choice, text entry, drag and drop, hot spots (clicking 

on areas within a text or image), a chat interface, and interactive charts and graphs. While it has 

been possible to include new functionalities to the platform during the development of this 

assessment, such as a drawing tool, both the choice of assessment domains and the design of the 

tasks had to take into due consideration the technical limitations of the platform.  

71. Taking these main constraints into account, and building upon the literature that discusses the 

different domains of creativity, the PISA 2021 creative thinking assessment focuses on two broad 

thematic content areas: ‘creative expression’ and ‘knowledge creation and creative problem 

solving’. ‘Creative expression’ refers to instances where creative thinking is involved in 

communicating one’s inner world to others. This thematic content area is further divided into the 

domains of ‘written expression’ and ‘visual expression’. Originality, aesthetics, imagination, and 

affective intention and response largely characterise creative engagement in these domains. By 

contrast, creative engagement in ‘knowledge creation and creative problem-solving’ involves a 

more functional employment of creative thinking that is related to the investigation of open 

questions or problems (where there is no single solution). It is divided into the domains of ‘scientific 

problem solving’ and ‘social problem solving’. In these domains, creative engagement is a means 

to a ‘better end’, and it can thus be characterised by generating solutions that are original, 

innovative, effective and efficient.  

72. The four assessment domains represent a reasonable coverage of the creative thinking 

activities in which 15-year-olds typically engage, and reflect the nature of real world and everyday 

creative thinking. While they clearly do not exhaust all possible manifestations of creative thinking 

in school, they do provide a sufficiently diverse coverage of the construct of creative thinking as 

well as adequately respect the various logistical and technological constraints of the PISA 2021 

assessment.  

73. Finally, given that differences in cultural preferences for certain forms of creative engagement 

exist, as do differences in what is valued in education and in how subjects are taught across the 

world, we can expect some degree of variation in student performance across domains. By having 

students work on more than one domain, it will be possible to gain insights on country-level 

strengths and weakness by domain of creative thinking. The data may also uncover the differences 

in the extent to which students are encouraged to search for their own solutions and ways to 

express their ideas, with important implications for how creative thinking in different domains 

should be taught in school.  
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Figure 2. Proposed focus domains for the assessment 

 

Written expression  

74. Written work represents a natural means for creative expression both inside and outside of the 

school context, and creative writing is important for developing children's cognitive and 

communication skills (Tompkins, 1982[106]). Good creative writing requires logical consistency; 

creative writers ask the readers to understand and believe in their imagination, and this requires 

that they focus on details and continuity. For example, even stories that are based on fantasy, with 

monsters and space aliens, need to obey a certain set of rules of logic and to make sense within 

the universe the author has created.  

75. Individuals engaged in creative writing reflect upon the craft and process of writing, define 

expectations for their work, and respond imaginatively to the text of others (Carter, 2001[107]). 

These processes can stimulate many new areas of intellectual and emotional development for 

students, deepening their understanding of themselves and of the world (Essex, 1996[108]). 

Moreover, creative writing does not only apply to works of fiction: engaging in non-fictional writing 

can also be creative, such as writing slogans and tag-lines, and these forms of creative written 

expression can help students to understand and master basic rules of effective communication 

they need for their life.  

76. In the cognitive test, students will need to demonstrate a capacity to express their imagination 

in a written format, respecting the rules and conventions that make written communication 

understandable and appreciated for its originality by different audiences. Several test unit 

templates have been designed for the domain of written expression. Students are asked to: 

engage in open and imaginative writing (with constraints limiting the length of written text that 

human raters will need to evaluate); generate ideas for various written formats by considering 

different stimuli, such as cartoons without captions or fantasy illustrations; and make an original 

improvement to someone else’s written work (as provided in the task stimuli).  

Visual expression  

77. In the domain of visual expression, students explore, experiment and communicate ideas and 

their own experiences using a range of media, materials and processes (Irish National Teacher 

Association (INTO), 2009[109]). Producing visual representations can help students to interpret both 
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overt and subtle images and to develop a better understanding of how information, communication 

and design work in general. Creative visual expression has arguably become more important in 

recent years: with the ubiquity of desktop publishing, digital imaging and design software, nearly 

everyone will, at some point, be making visual communications that will affect either themselves or 

the wider public (think, for example, about the importance of the visual quality of a curriculum 

vitae).  

78. The test unit templates designed in the domain of visual expression ask students to: engage in 

open visual design tasks, using a digital drawing tool; generate visual design ideas based on the 

scenario and stimuli provided in the unit (e.g. specific details to include, provision of certain 

drawing tools); and suggest or make original improvements to different forms of visual expression 

(as provided in the task stimuli), following given instructions or additional information.  

Social problem solving  

79. In their everyday life, students use creative thinking to tackle (inter-)personal, and social 

problems. Creative thinking in this context involves looking at the problem not just from a technical 

perspective but also from the social perspective, in other words trying to understand and address 

the needs of others to find solutions to central problems – be they at a personal, school, wider 

community or global level. Creative thinking in this domain depends on the students’ ability to 

empathise with and evaluate the needs of a specific group, recognise patterns, and construct ideas 

that have emotional meaning, as well as propose innovative yet functional solutions (Brown and 

Wyatt, 2010[110]).  

80. The test unit templates designed in the domain of social problem solving ask students to: 

engage in open problem-solving tasks with a social focus, either individually or in simulated 

collaborative scenarios; generate ideas for solutions to social problems, based on a given 

scenario; and suggest original improvements to problem solutions (as provided in the task stimuli).  

Scientific problem solving  

81. Creative thinking in science can manifest itself in various ways: in the conception of new ideas 

that contribute to advancing scientific knowledge; in the conception of experiments to probe 

hypotheses; in the development of scientific ideas or inventions applied to particular domains of 

practical interest; or in the novel implementation of plans and blueprints for scientific/ engineering 

activities (Moravcsik, 1981[111]). Students can demonstrate creative thinking as they engage in 

inquiry sessions during which they explore, manipulate and experiment with materials in any way 

they choose (Hoover, 1994[112]).  

82. Creative thinking in science is closely related to scientific inquiry skills, yet several 

characteristics of this test fundamentally differentiate it from other assessments of mathematics 

and science. First, this assessment focuses on the generation of new ideas, rather than on the 

application of taught knowledge. Secondly, the originality of students’ approaches and solutions 

are credited (provided that responses are valid). The third difference is the use of open problems 

that have multiple possible solutions and where there is no clear optimal solution. Lastly, the this 

assessment focuses on students’ processes of creative thinking in scientific contexts – i.e. the 

ways in which students go about solving open problems and searching for original ideas– rather 

than their ability to produce a ‘right’ or ‘most optimal’ solution.  

83. The test unit templates in the scientific problem solving domains cover these different aspects 

of creative thinking in various scientific contexts. In general, students are asked to: engage in open 

problem solving tasks in a scientific context; generate ideas for hypotheses or solutions to 

problems of a scientific nature, based on the given scenario; and suggest original improvements to 

experiments or problem solutions (as provided in the task stimuli). Possible units might present 

students with observations on a scientific phenomenon and ask the student to formulate different 
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research questions or hypotheses to explain the phenomenon; others might ask students to invent 

something in a laboratory environment, utilising different tools. Units with a more mathematics 

focus could require students to develop different methods to demonstrate a given property of data 

or geometrical figures, or might ask students to make as many valid inferences as possible from a 

given set of data. Alternatively, units might present students with an open engineering problem that 

requires an innovative solution, or presents a system that can be made more efficient or effective.  

84. Interactive simulations and games are particularly appropriate modes for assessing creative 

thinking in scientific problem solving because such environments provide immediate feedback to 

students on their choices and actions; observing how students react to this feedback can provide 

relevant measures of their capacity to engage in the process of failure and discovery that often 

characterises scientific innovation.  

85. The importance of domain readiness is clearly an issue that inevitably arises with most tasks 

that can be imagined in this domain. Originality has little value without validity (i.e. 

appropriateness), and validity in turn requires at least some level of background knowledge or 

understanding of basic scientific principles. Moreover, finding scientific tasks that are equally 

demanding with regards to the level of background knowledge necessary, across all countries and 

groups of students, is challenging. This issue could be mitigated by incorporating learning 

supports, such as short tutorials, that adequately cover the base knowledge necessary to complete 

the task. Another alternative is to design tasks that obey scientific rules, but for which all students 

would have very limited experience.  

Competency model of creative thinking  

86. Figure 3 outlines the competency model for the PISA 2021 creative thinking test. The 

competency model deconstructs creative thinking into three facets for measurement purposes: 

‘generate diverse ideas’, ‘generate creative ideas’, and ‘evaluate and improve ideas’.  

87. The test measures creative thinking by asking students to engage productively in the cognitive 

processes of idea generation (the generation of diverse or creative ideas respectively) and idea 

evaluation and improvement. It therefore does not only look at the divergent cognitive processes of 

creative thinking (the ability to generate diverse or creative ideas); students are also asked to 

evaluate other people's ideas and develop and suggest original improvements to those ideas.  

88. ‘Ideas’ in the context of the PISA assessment can take many forms: for example a story, a 

drawing, a solution to a social problem, or a research question concerning a scientific 

phenomenon. The test units provide a meaningful context and sufficiently open tasks in which 

students can prove their capacity to produce multiple ideas and think outside of the box. The test 

units will be assembled in such a way that the test provides, as a whole and at the population level, 

an adequate coverage of all the facets of creative thinking. However, not every unit within the test 

provides points of observation for all of the facets of the competency model.  
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Figure 3. Competency model for the PISA test of creative thinking 

 

 

89. The skills demanded by the cognitive processes of idea generation and idea evaluation and 

improvement are partly defined by context. For example, although composing a poem and 

considering viable scientific hypotheses to explore in a laboratory can both be conceived as acts of 

creative idea generation, the actual cognitive and domain-relevant skills an individual needs to 

successfully think creatively in these two activities are somewhat different and can rely on a 

different set of domain knowledge and experience. In written expression, idea generation generally 

involves the writer identifying a memory probe based on the topic of the writing and using this 

probe to explore long-term memory (Bereiter and Scardamalia, 1987[113]). In a scientific setting, 

idea generation mainly originates from an inquiry process that involves formulating new questions 

and carrying out experiments in order to collect evidence concerning those questions (Getzels and 

Csikszentmihalyi, 1967[114]).  

90. Similarly, idea evaluation and selection can involve distinctive cognitive skills, domain 

knowledge and experience across different creative domains. For example, creative written 

expression requires revision based on an effort to achieve clarity and coherence, and address 

audience needs (Bereiter and Scardamalia, 1987[113]); in a scientific context, evaluation entails 

verifying that a solution is effective and is feasible.  

91. The balanced coverage of four domains will make it possible to investigate the extent to which 

students who are proficient in one area of creative thinking can also demonstrate proficiency in 

others.  

Generate diverse ideas  

92. A common indicator of someone’s capacity to think creatively is the number of ideas he or she 

is able to generate, often termed ideational fluency. In fact, ideational fluency has long been the 

most-used measure for assessing an individual’s potential for creative work. However, more than 

the simple generation of many ideas, which all may be very similar to one another, it is the diversity 
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of those ideas, or ideational flexibility, that truly demonstrates creative thinking and the ability to 

avoid functional fixedness in the idea generation process (Amabile, 1983[34]).  

93. In the measurement of idea generation, those ideas offered in distinctly different categories 

should be weighted more than those that fall within the same category (Guilford, 1956[46]). For 

example in a hypothetical task asking students to list possible uses for a piece of paper, a student 

who suggests “writing, making a funnel, cutting paper dolls, using as insulation” (four distinct 

categories of use) shows a higher level of skill in idea generation than a student who suggests 

“writing, scribbling, printing and drawing” (all in the same category, i.e. paper as a canvas).  

94. The facet ‘generate diverse ideas’ of the creative thinking test focuses on students’ capacities 

to think flexibly across domains: for example, by providing different solutions for a problem, writing 

different story ideas, or creating different ways to visually represent an idea. In tasks relating to this 

facet, students are presented with an open scenario and instructed to provide two or three answers 

that are different from one another. It should be noted that the measure of the diversity of students’ 

ideas is contingent upon the responses being appropriate with respect to the specific task.  

Generate creative ideas  

95. Creative thinking begins with an intention and ends with a tangible product or idea. Despite the 

differences that exist in the conceptual and empirical research on creativity, the literature generally 

agrees that creative outputs are both novel and useful.  

96. However, this new-and-useful criteria for measuring creative ideas nonetheless requires further 

qualification. Firstly, there is uncertainty in the literature about whether ‘new’ means completely 

unique or only pre-eminent, or whether creative outputs need only be new for the creator or for 

society at large (Batey and Furnham, 2006[115]). Clearly, measuring 15-year-olds’ creative ideas 

against the criteria of total uniqueness and society’s positive judgement in PISA is inappropriate. In 

this context, the related and often cited criterion of ‘originality’ for measuring novelty is a useful 

concept to measure creative ideas. Defined by (Guilford, 1950[116]) as “statistical infrequency”, this 

criterion encompasses the qualities of newness, remoteness, novelty or unusualness, and refers to 

deviance from patterns observed within the population at hand. Essentially it poses the question, 

how frequent is this kind of response? In the PISA assessment, originality is thus relative to a 

reference point: the responses of other students who complete the same task.  

97. Secondly, there is also the issue of whether the new-and-useful definition of creative ideas 

applies uniformly across domains. The requirement of novelty may be less appropriate for some 

scientific endeavours, where the efficiency, feasibility and effectiveness of advancements in 

knowledge or solutions to problems provide greater value than novelty, just as a requirement of 

usefulness may be less essential for creative engagement in the arts (Batey and Furnham, 

2006[117]). These differences in the meaning and relative value of ‘usefulness/relevance’ and 

‘originality’ across domains need to be taken into account in the test design: for example, it is 

important to provide to students a clear justification for searching for an original scientific 

explanation when not-original explanations might be more plausible.  

98. In the PISA test, the facet ‘generate creative ideas’ focuses on students’ capacities to search 

for appropriate and original ideas across different domains (e.g. an original story idea, an original 

way to communicate an idea in visual form, or an original solution to a social or scientific problem). 

In other words, students are asked to provide an appropriate, task-relevant response that other 

people might not have thought of. The appropriateness criteria means that the response must 

comply with the basic requirements of the task, respect the task constraints (if present), and reflect 

a minimum level of usefulness in the response. This is to ensure that students are truly thinking 

creatively (i.e. generating ideas that are both original and of use) rather than making random 

associations (i.e. producing original ideas of no use with respect to the task context). In tasks 
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relating to this facet, students are presented with an open scenario and asked to elaborate, in 

some detail, one original idea.  

Evaluate and improve ideas  

99. Successfully engaging in creative thinking is not simply characterized by producing something 

new by deviating from the usual, but also something that works for its intended purpose; a creative 

output therefore generates “effective surprise” (Bruner, 1979[118]). Evaluative cognitive processes 

support the production of novel ideas that are at the same time adequate, efficient and effective 

(Cropley, 2006[47]). They may serve to remediate deficiencies in ideas, and often lead to further 

iterations of idea generation or the reshaping of initial ideas to improve the creative outcome. 

Evaluation and iteration are thus at the heart of the creative thinking process. The capacity to 

identify and provide feedback on the strengths and weaknesses of others’ ideas is also an 

essential part of any collective effort of knowledge creation.  

100. The facet ‘evaluate and improve ideas’ of the test focuses on students’ capacities to evaluate 

limitations in given ideas and find original ways to improve them. In order to reduce problems of 

dependency across items, students are not asked to iterate upon their own ideas but rather to 

change or continue someone else’s work. In tasks relating to this facet, students are presented 

with an open scenario and asked to suggest an original improvement for the given idea. Similarly 

to tasks in the other facets, any measure of ‘evaluate and improve ideas’ is contingent upon the 

appropriateness of a student’s response. In these tasks, an appropriate response must be an 

original improvement. An ‘original improvement’ is defined as a change that preserves the essence 

of the idea presented in the task but that incorporates original elements, thus incorporating both 

elements of new-and-useful that characterise creative ideas.  
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Table 1. Possible ways to measure creative thinking facets across domains 

 Expressive (written and visual domains) 
Knowledge creation and problem solving 

(scientific and social domains) 

 Written Visual Social Scientific 

Generate 
diverse 
ideas 

The student writes 
different captions, 
titles or story ideas 
for a given stimulus 
(e.g. cartoon or comic 
strip, picture or 
illustration), which 
suggest a different 
interpretation of the 
stimulus. 

The student 
combines given 
shapes or stamps in 
multiple ways to 
produce distinct 
visual products (e.g. 
logo or customisation 
designs), or the 
student visually 
represents data in 
different ways (e.g. 
infographics). 

The student finds 
multiple, different 
solutions to a social 
problems (e.g. water 
shortage), which rely 
on different actors, 
instruments or 
methods to achieve 
the desired outcome. 

The student develops 
multiple, different 
mathematical 
methods to solve an 
open problem (e.g. 
most consistent 
player on a team); or 
the student generates 
multiple, different 
hypotheses or 
experiment ideas to 
investigate an 
observation (e.g. 
animals that suddenly 
become aggressive). 

Generate 
creative 
ideas 

The student produces 
an original title for 
some artwork that is 
somehow related to 
the art. 

The student produces 
an original poster for 
a school exhibition 
that effectively 
conveys the theme of 
the exhibition. 

The student can think 
of an original strategy 
to effectively market 
a product (where 
effective simply 
requires that the 
strategy, if 
implemented 
properly, could result 
in increased 
awareness of the 
product among the 
target audience). 

The student 
generates an 
effective and original 
solution to an 
engineering problem 
(where effective 
simply requires that 
the solution, if 
properly 
implemented, could 
represent a possible 
solution to the 
problem). 

Evaluate 
and 
improve 
ideas 

The student makes 
an original 
improvement to a title 
for some artwork in 
light of new 
information (e.g. the 
artist’s inspiration 
behind the 
illustration), where 
the student retains 
elements of the given 
title but incorporates 
elements relating to 
the artist’s inspiration 
in an original way. 

The student makes 
an original 
improvement to a 
poster for an 
exhibition, where the 
student retains the 
images included in 
the given poster but 
makes a clearer 
connection to the 
theme of the 
exhibition in an 
original way. 

The student makes 
an original 
improvement to a 
suggested solution 
(e.g. reducing the 
amount of household 
waste), where the 
student’s solution 
effectively (i.e. if 
properly 
implemented, could 
represent a possible 
solution) builds upon 
the given solution in 
an original way. 

The student makes 
an original 
improvement to a 
suggested 
experiment (e.g. 
testing properties of 
materials), where the 
student’s response is 
a valid and original 
experiment idea and 
builds upon the given 
experiment. 

 

Distribution of tasks, response format and scoring methods in the cognitive test  

Distribution of tasks  

101. According to the current PISA assessment design, students who take the creative thinking 

assessment will spend one hour on creative thinking items with the remaining hour assigned to 
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mathematics, reading and scientific literacy items. Creative thinking items are organized into 30-

minute sections or ‘clusters’. Each cluster includes test units that vary in terms of the facets that 

are measured (generate diverse ideas, generate creative ideas, and evaluate and improve ideas), 

the domain (written expression, visual expression, social problem solving, or scientific problem 

solving) and unit duration (guidelines of 5 to 15 minutes). The clusters are placed in multiple 

computer-based test formats according to a rotated test design.  

102. The desired balance, by percentage of items, among the facets of creative thinking is shown 

in Table 2. These weightings reflect a consensus view among the experts consulted during the 

drafting of this assessment framework.  

Table 2. Desired distribution of items, by facets of the competency model 

Facet  Percentage of testing time  

Generate diverse ideas  40%  

Generate creative ideas  30%  

Evaluate and improve ideas  30%  

 

103. The assessment aims to achieve a good balance between units that situate creative thinking 

within the two thematic content areas and the four domains. Table 3 shows the desired distribution 

of items, by domain, in the PISA 2021 creative thinking assessment.  

Table 3. Desired distribution of items, by thematic content area and domain 

Thematic content area Domain Percentage of total items 

Creative expression Written expression 25% 

Visual expression 25% 

Knowledge creation and 
problem solving 

Social problem solving 25% 

Scientific problem solving 25% 

 

Response types  

104. The items used to assess the creative thinking facets identified in this framework consist of 

the following different types of responses:  

 Constructed-response tasks: these typically call for a written response, ranging from a few 

words (e.g. cartoon caption or scientific hypothesis) to a short text (e.g. creative ending to a 

story or explanation of a design idea). Some constructed-response items call for a visual 

response (e.g. designing a poster or combining a set of given shapes) that is supported by 

a simple drawing editor tool.  

 Interactive simulation-based tasks: these tasks simulate lab-type environments in which 

students can engage in scientific enquiry or game-type environments in which students 

complete a level. In these tasks, students receive immediate automated feedback on their 

actions.  
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 Simple and complex multiple-choice: these tasks call for answers that are based on the 

choice of one option among many (e.g. selecting a previously suggested idea as opposed 

to generating a new idea), and drag-and-drop responses (e.g. categorising ideas).  

105. The distribution of tasks by type of response differs across the four domains of creative 

thinking.  

106. A series of potential test units were designed, developed and assembled within the PISA 

testing platform. The test units that progress to the final pool of units for the field trial (FT) have 

been selected from this series of potential units with the support of country reviewers and the 

Expert Group based on (but not limited to) the following key criteria:  

 The representation of concepts key to creative thinking (e.g. competency model, domains) 

as identified in the framework;  

 The range of tasks that can accurately discriminate proficiency;  

 The appropriateness and variety of the task types;  

 The ability to produce reliable coding and scoring guides for the selected units;  

 The familiarity and relevance of topics to all students, independent of their country and 

socio-cultural context;  

 Their performance in the cognitive labs and validation studies.  

Scoring of the tasks 

107. Constructed-response types corresponding to each facet of the competency model follow the 

same format, and thus the same coding procedure. However, given that the precise form of 

responses (e.g. a title, a solution, a design) will differ by domain and by task, so will the specific 

criteria for assessing the diversity and originality of responses. The coding guide that has been 

developed provide a detailed explanation of the specific criteria within each step of the coding 

procedure, relative to the task in question, as well as example responses to help orient the coders 

and increase consistency across coders. 

108. However, scoring challenges are greater for this assessment than for any other PISA 

domains, and are intrinsically related to the nature of this domain. The use of open-ended tasks 

means that automated and human scoring methods that are applicable to all the participating 

countries, cultures and languages represented in PISA must be developed. It is therefore helpful to 

discuss these scoring challenges and the multiple ways that exist to mitigate them. 

Scoring methods for ‘generate diverse ideas’ items 

109. Every item corresponding to the facet ‘generate diverse ideas’ results in a list of two or three 

responses for coding. These responses can vary in form: for example the students can be asked to 

suggest ideas for titles, logos, solutions to a social problem, or ideas for an experiment. 

110. There are two steps in the coding procedure for these items. First, the coder must identify 

whether a student’s responses are ‘appropriate’. Appropriate responses are understandable with 

respect to the specific task form, and relevant with respect to the specific task content. This means, 

for example, eliminating text entries that have no meaning (e.g. random typing) or do not respect 

the task form (e.g. a title is suggested instead of a story idea), or entries that are totally unrelated 

to the task (e.g. the entry ‘eat more cherry pies’ in response to a task asking students to suggest 

ideas for saving water). 

111. Second, the coder must establish whether the responses are ‘sufficiently different’ from one 

another. The coding guide provides examples of responses that belong to different categories (e.g. 

two story ideas whose plot is sufficiently different, or two different approaches to solving a social 
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problem). The specific criteria delimiting whether two entries are equivalent or sufficiently different 

will be as objective and as inclusive of different response types as possible. For example in a 

written expression item where students are asked to suggest different titles, the criteria for 

determining sufficient difference between responses might be ‘using words that convey a different 

meaning (i.e. not synonyms)’; in a visual expression item where students are asked to create a 

company logo, the criteria might simply be ‘combining different shapes to generate a different 

image’. For several tasks in the social and scientific problem solving domains, it will be possible to 

list pre-defined ‘categories’ of distinct responses to orient the raters and to which students’ ideas 

can be assigned (for example in a task asking students to suggest ways to save water, ‘take short 

showers’ or ‘take a bath with little water’ would belong to same category). 

112. Full credit is assigned where all the responses required in the task are both appropriate and 

different from each other. Partial credit is assigned in tasks requiring students to provide three 

responses, and where two or three responses are appropriate but only two are different from each 

other. No credit is assigned in all other cases.  

Scoring methods for ‘generate creative ideas’ items  

113. Every item corresponding to the facet ‘generate creative ideas’ results in a single response for 

coding. These responses may also vary in form: for example a short story idea, a t-shirt design, a 

solution to a social problem or a scientific research question.  

114. There are three steps in the coding procedure for these items. The first step in the coding 

process mirrors that of the coding of ‘generate diverse ideas’ items. First, the coder must identify 

whether the response is ‘appropriate’, whereby appropriate responses are understandable with 

respect to the specific task form and they are relevant with respect to the specific task content.  

115. The coder must then establish whether the response is original. In general, an original 

response is a relatively uncommon one amongst those in the entire pool of responses. There is a 

two-step approach for determining the originality of responses. Responses are original if they refer 

to an unconventional theme with respect to the task prompt (for example, the response conveys an 

original idea association in the choice of a title for an illustration, or suggests an uncommon type of 

solution for a social problem). A list of the most conventional themes for each task is included in 

the coding guide; if an appropriate response does not correspond to one of the conventional topics 

listed, then it is coded as original. If the topic of the response is conventional (i.e. included in the 

list of most conventional themes in the coding guide), however, it may still be considered original in 

the next step of the coding process if it incorporates an original approach (for example, a 

conventional solution for a scientific problem that is enhanced by some original features, or a 

design that uses common images but presents them in an original way). The coding guide provides 

contextualised explanations and examples of original approaches for each task.  

116. This twofold criterion for establishing originality ensures that originality in both the conception 

(i.e. the ‘theme’) of the idea and in the realisation of the idea (i.e. the approach) are taken into 

account when establishing if a response significantly deviates from common ones. The list of 

conventional themes and the examples of original approaches included in the coding guide is 

based on an analysis of the patterns of genuine student responses gathered in the validation 

studies. These lists will be further updated after an analysis of samples of responses from the Field 

Trial to ensure that they reflect conventional responses across students in the different 

participating countries.  

117. While this approach to scoring originality may provide less granularity than a five or ten point 

scale, thus failing to allow the most original responses to stand out, it has a clear advantage of not 

being affected by culturally-sensitive grading styles that favour middle points or extremes. Full 
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credit is assigned where the response is both appropriate and original. Partial credit is assigned 

where the response is appropriate only, and no credit is assigned in all other cases  

Scoring methods for ‘evaluate and improve ideas’ items  

118. Every item corresponding to the facet ‘evaluate and improve ideas’ results in a single 

response for coding. These items generally require students to make changes to or adapt a given 

idea in an original way. Once again, responses may vary in form: for example an alternative story 

ending idea, an improved design, an idea for making a social event more interesting or a way to 

make a technological invention more useful or innovative.  

119. There are three steps in the coding procedure for these items. First, the coder must identify 

whether the response is appropriate. In general, a response is appropriate if it is understandable 

with respect to the specific task form and it represents an improvement or possible continuation of 

the idea presented in the stimulus. The appropriateness criteria for items measuring this facet is 

thus strengthened (the response must not simply be relevant but also constitute an improvement) 

in order to measure the type of creative thinking that results in the betterment of ideas. The coding 

guide provides explanations and examples of what types of responses constitute an improvement, 

with respect to the specific context of the task.  

120. The coder must then establish whether the response is an original improvement. This steps in 

the coding process thus mirrors those of the coding process of ‘generate creative ideas’ items 

where, in general, an original improvement is a relatively uncommon one amongst those in the 

entire pool of responses (for example, the response suggests an original experiment step in order 

to gather more evidence about an observed phenomenon, or suggests an uncommon variation of a 

logo design). A list of the most conventional iterations or improvement for each task is included in 

the coding guide; if an improvement does not correspond to the conventional ones listed, then it is 

coded as original. As for ‘generate creative ideas’, raters can code a response as original if the 

type of improvement is conventional (for example, the student suggests to add images to a 

webpage), but the approach he/she implements or the description of the idea contains original 

elements (the images that the student suggests to include are original).  

121. Full credit is assigned where the response is both appropriate and an original improvement. 

Partial credit is assigned where the response is appropriate only. No credit is assigned in all other 

cases.  

Inter-rater reliability  

122. The inclusion of open tasks and responses by its very nature generates a risk to the reliability 

of scoring. Given that reliability and comparability of scoring are a primary objective of PISA 

assessments, it will thus be important to verify that the coding approaches outlined in this 

framework actually work. Multiple validation steps and empirical checks before the Main Study are 

expected to significantly reduce this risk.  

123. The success of these scoring approaches clearly depends on the quality of the coding rubrics 

produced and in particular on a rigorous process of verification to ensure that the rubrics are not 

culturally biased. Country raters will therefore be asked to provide feedback on the content and 

language used in the coding guide and rubrics. Secondly, and according to practice that is already 

established in PISA, ‘within-country inter-rater reliability’ is measured during the Field Trial by 

having multiple raters code a set of randomly selected 100 responses for each human-coded item. 

The evaluation of ‘across-country inter-rater reliability’ is achieved by asking English-speaking 

raters in different countries to code a set of 10 anchor responses selected from responses to each 

human-coded item of real students in different countries. For the PISA assessment of Creative 

Thinking, a first verification of inter-rater reliability will be done as part of the validation exercises 

that precede the Field Trial and additional studies for measuring reliability will be considered.  
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124. In particular, research for this assessment will consider to ask all raters involved in the Field 

Trial – and not only the English-speaking ones – to rate a number of translated, anchor responses. 

This would reveal whether there are systematic differences across countries in the ‘leniency’ of 

ratings and make it possible to estimate the effect of these differences on the final scores. Both the 

gains in terms of reliability, and the consequences in terms of costs for countries, will be evaluated 

before engaging in these additional exercises.  

Example units and scoring methods in the cognitive test  

Unit model in written expression  

125. Figure 4 presents an example unit in the written expression domain. The unit is sequenced 

into three tasks designed to provide data on the three facets of creative thinking as defined in the 

competency model. This unit does not demand high levels of prior knowledge, but performance 

can be influenced by students’ verbal abilities.  

Figure 4. Examples of tasks in a written expression unit 
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126. In the first task, students are asked to think of two different short story ideas based on the 

images on the dice. This item thus provides information for the facet ‘generate diverse ideas’. 

Variations of this task template can use different types of stimuli (e.g. images, titles, a photo), as 

the difficulty of the task is likely to be affected by the stimuli characteristics, such as the degree of 

abstractness of a title or image or the contextual familiarity of a photo. Ideas are ‘appropriate’ in 

this task if they represent a story idea (i.e. one or more extended sentences outlining a possible 

plot) and if they reference, in some way, both of the images shown in the stimulus. Students 

demonstrate that they can generate diverse ideas by suggesting appropriate stories that are 

sufficiently different from one another (as described in the earlier section on scoring). Two stories 

that recount the same plot with only a few words changed for synonyms would not be considered 

sufficiently different (e.g. ‘the arrow does a tour of the earth’ and ‘the arrow flies around the 

planet’).  

127. The second task of the unit provides information for the ‘generate creative ideas’ facet. 

Students are asked to write a creative story, this time referring to six stimuli images. For this task, 

‘appropriate’ ideas represent a story idea (i.e. one or more extended sentences outlining a possible 

plot) and reference, in some way, all of the images in the order in which they appear, as shown in 

the stimulus. To determine ‘originality’, the coders will refer to the task-specific coding guide to 

determine whether the student’s response is considered unconventional, either in theme or 

approach. Examples of conventional response themes for this item could be: (1) the story is about 

a heart that starts travelling; (2) the story is about a person looking for love and leaving their house; 

(3) the story is about someone who does not feel happy at home and decides to leave. If a 

student’s response can be categorised within a conventional story theme, then it can nonetheless 

be considered original if it employs an unconventional approach (the plot includes original details 

or has unexpected twists).  
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128. In the final task of the unit, students are provided with an additional stimuli and asked to 

continue the story of a friend. This task will generate data for the ‘evaluate and improve ideas’ 

facet, and will be scored according to whether the student’s response successfully integrates the 

additional information provided (i.e. the three new images) into a coherent and original story 

continuation. Students will receive full credit if their story continuation is appropriate (i.e. makes a 

connection to the additional three images provided and makes a coherent reference to the friend’s 

initial story) and describes an unconventional plot continuation. Similarly to Task 2, a student’s 

response can be unconventional in either its theme and its response. Students will receive partial 

credit if their story is appropriate only.  

Unit model in visual expression  

129. Figure 5 presents an example unit in the visual expression domain. The unit is sequenced into 

two tasks that provide information on each two of the three facets of creative thinking according to 

the competency model. The virtual drawing tools provided in the platform have been simplified as 

much as possible to limit dependency on digital drawing skills, while nonetheless offering sufficient 

capability to allow students to produce variation in their responses.  

Figure 5. Examples of tasks in a visual expression unit 
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130. The unit revolves around a scenario in which students are asked to apply their creative visual 

imagination by designing logos for a local food festival. In the first task, students are asked to 

create three unique designs for the festival organisers to consider using as a potential logo. This 

task thus generates evidence for the facet ‘generate diverse ideas’. Students are provided with 

some basic information about the theme of the festival, and are given a set of simple graphic tools 

(e.g. basic shapes, stamps) that they can use to create their designs. Each design space is 

accompanied by a text entry space in which students can briefly explain their design. Design ideas 

are ‘appropriate’ in this task if they resemble a coherent logo that makes a connection to the theme 

of food. Coders can refer to students’ explanations of their designs in cases where the coherence 

or relevance of the design is ambiguous or not immediately obvious. Students demonstrate that 

they can produce ‘different’ design ideas either by incorporating different visual elements into each 

design, or by using different combinations of the shapes or stamps provided in the drawing tool. 

Detailed scoring rubrics will provide examples of clearly distinct design solutions for this task, 

informed by sample responses gathered in the cognitive labs, validation studies and the Field Trial, 

to further help orient the coders. Full credit is awarded where students produce three appropriate 

and different designs; partial credit is awarded where students only produce two designs that are 

different to each other.  

131. The second and final task of the unit asks students to make an original improvement to a 

given logo design. The task provides students with some additional information about the theme of 

the festival (i.e. it is a vegetarian food festival) and asks them to improve the chosen logo design in 

a way that better reflects this new information. This task thus generates data for the facet ‘evaluate 

and improve ideas’. An improved (i.e. ‘appropriate’) logo design in this task resembles a coherent 

logo and makes a clear connection to the new theme of vegetarian food, yet at least partially 

retains the initial elements of the given logo. To obtain full credit, the response must also be an 
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original improvement. Coders will be provided with lists of conventional improvements, based on 

the observation of real student responses.  

Unit model in social problem solving  

132. Figure 6 presents an example unit in the social problem solving domain. In the example, 

students engage in three tasks that address the social problem of saving water. The choice of 

social problem used in the unit scenarios within the social problem solving domain is clearly 

paramount in test design considerations, as it is likely to influence the difficulty of the units. Saving 

water or reducing wasteful consumption of water is a topic of which many students across the 

world are familiar, and one that is often addressed in school. While prior knowledge of the issue 

can probably influence a student’s ability to generate diverse and creative solutions for this unit, 

the relationship between prior knowledge and creative thinking proficiency is not so obvious: for 

example, prior knowledge might prompt responses that are effective, but may conversely reduce 

the originality of responses. The test developers have made efforts to ensure that there is a variety 

of issues presented within the social problem solving domain in order to mitigate any effects of 

domain readiness over the aggregate population.  

Figure 6. Example of tasks in a social problem solving unit 
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133. The first task asks students to think of three different ways that individuals can save water in 

their households. This task thus generates information for the facet ‘generate diverse ideas’. Ideas 

are ‘appropriate’ in this task if they represent a coherent suggestion for a solution and if the 

suggested solution, if properly implemented, can contribute to saving water in households. Coders 

will be instructed not to consider the degree of efficiency and effectiveness of students’ responses, 

beyond the criteria for appropriateness stated above, in order to reduce the influence of domain 

readiness in the scoring (for both the students and the coders alike). In other words, if a solution 

might work in some way to save water consumption in households, then the idea should be 

considered appropriate, regardless of whether other solutions might be more effective or efficient. 

In order for ideas to be ‘different’, they must employ either a different method, tool or actor in their 

implementation. The coding guide will contain a comprehensive list of possible categories of 

solutions to which responses can be assigned; responses within the same category are not 

considered different.  

134. The second task of the unit gathers information for the facet ‘generate creative ideas’. It 

presents the idea of creating a smartphone application that rewards users for the actions that they 

take to save water, and asks students to suggest a creative way to advertise the application to 

potential users. An ‘appropriate’ idea in this task is one that resembles a coherent suggestion for 

an advertisement strategy and one that, if properly implemented, might successfully work to 

advertise the application. To determine ‘originality’, the coders will refer to the task-specific coding 

guide to determine whether the student’s response is considered unconventional, either in its 

theme or approach. Examples of conventional response themes for this item could be: (1) put up 

posters or billboards that advertise the app; or (2) run a TV advert that shows the negative effects 

of drought and the application. If a student’s response can be categorised within these 

conventional themes, then it can nonetheless be considered original if it employs an 
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unconventional approach. Examples of unconventional approaches are providing in the coding 

guide.  

135. The final task of this unit asks students to suggest an original improvement to the application 

that addresses the particular issue of poor user retention (people quickly stop using the application 

after downloading it). This task will generate evidence for the ‘evaluate and improve ideas’ facet of 

the competency model. Students should understand that they need to provide incentives for users 

to keep using the application; an ‘appropriate’ idea for this item therefore must represent a 

coherent suggestion for a solution that, if properly implemented, improves the application by 

providing an additional incentive for users to continue using it. The originality of the improvement 

will be determined on the basis of whether the suggested improvement is conventional in either its 

theme or approach.  

Unit model in scientific problem solving  

136. Figure 7 presents an example of a test unit in the scientific problem solving domain. The unit 

is centred on a scenario in which students are asked to make engineering innovations to a 

standard bicycle. This unit offers the opportunity for students to be creative as it requires finding 

(non-prescribed) solutions to an open-problem, as opposed to finding a single-solution that is 

typical of close-ended problems.  

Figure 7. Example of template for a scientific problem unit 
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137. The first task of the unit asks students to describe three innovative ways that bicycles might 

change in the future. This task generates evidence for the facet ‘generate diverse ideas’ of the 

competency model. Ideas are ‘appropriate’ in this task if they represent a coherent suggestion for a 

way that bicycles might change, and if the suggested solution, if properly implemented, still 

maintains the essence of a bicycle (i.e. a transportation device for a single individual). Coders will 

be instructed not to consider the degree of efficiency and effectiveness of students’ responses, 

beyond the criteria for appropriateness stated above, in order to reduce the influence of domain 

readiness in the scoring (for both the students and the coders alike). In order for ideas to be 

‘different’, they must suggest a different variation to the standard bike, for example replacing 

different elements.  

138. In the second task of the unit, students are presented with a friends’ suggestion for an anti-

theft device and asked to think of an original way to improve their suggestion. This task generates 

information for the facet ‘evaluate and improve ideas’ of the competency model. The student 

should be able to evaluate that the friend’s idea is flawed for at least two reasons: it would be easy 

for a thief to remove the camera from the bicycle, and that the notification sent to the individual’s 

mobile will likely be too late to stop the thief. An ‘appropriate’ idea for this item therefore must 

represent a coherent suggestion for a solution that, if properly implemented, improves the anti-theft 

device by addressing the weaknesses in the friend’s suggestion. The originality of the improvement 

will be determined on the basis of whether the suggested improvement is conventional.  

139. The third and final task of the unit asks students to suggest a creative way that the pedals on 

the bicycle can be used for a different purpose, now bicycles can be automatically powered. This 

item generates information for the facet ‘generate creative ideas’ of the competency model. An 

‘appropriate’ idea in this item refers to any idea that resembles a coherent suggestion that, if 
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implemented properly, might result in a new use for the pedals. The originality of the student’s 

response depends on whether the response is conventional. Examples of conventional response 

themes for this item might include: (1) use the pedal as a hook (e.g. attach to the wall and hang a 

coat off of it); (2) use the pedals as a door handle; (3) use the two pedals as limb extensions (e.g. 

to pick something up off a high shelf/off the floor).  

Design considerations and opportunities for additional indicators based on process data.  

140. While the test focuses on producing reliable indicators of students’ idea generation, evaluation 

and improvement capacities, other factors that are not the primary focus of the assessment are 

nonetheless likely to influence performance in the creative thinking test to some degree. Given the 

limited testing time allocated to the PISA assessment of creative thinking, the test unit and item 

design needed to focus on developing test material capable of generating sufficient evidence for 

the individual facets of the competency model. However, the test design has also taken into 

consideration possible ways to account for the importance of other drivers and mediators of 

creative thinking performance, in particular the extent to which performance depends on domain- 

and task-specific knowledge and experience, and engagement with the task (a proxy for task 

motivation). Accounting for the impact of these variables on performance increases the validity of 

the claims derived from the test scores, the interpretation of the test scores, and ultimately, the 

utility of the assessment results.  

Accounting for domain and task-specific knowledge  

141. Domain- and task-specific knowledge and experience are key enablers of creative thinking 

across domains. In order to create a valid and reliable assessment of creative thinking, the test 

items need to be relevant to what students learn and do either inside or outside of schools; it would 

not be meaningful to design a test with highly abstract tasks where background knowledge plays 

no role whatsoever. However it is also important to ensure that test taker’s background knowledge 

is not the primary driver of performance in items. This may be the case, for example, if a task 

scenario is overly complex, causing students to refrain from attempting to be creative because they 

do not understand what they are expected or able to do.  

142. Integrating learning resources into the task design would present another way to reduce the 

impact of background knowledge on performance. This could take the form of short tutorials at the 

beginning of tasks, or easy-to-access help functions. Moreover, it might be possible to infer some 

level of students’ prior knowledge and experience from their interactions with these integrated task 

tools or simply with the test environment more generally. For example, certain types of mouse 

movement during drawing tasks might suggest the test taker has little or no prior experience in 

drawing with a computer mouse. The test design could furthermore consider including questions 

aimed at identifying students who may have insufficient knowledge of the task topic (e.g. no 

knowledge of basic electricity principles in a scientific task asking students to build electric circuits) 

or insufficient experience with the test tools (e.g. no previous experience in drawing on a computer) 

to be able to successfully engage with the test material  

Accounting for engagement with the task (task motivation)  

143. Given the emphasis on motivation as a key driver of creative thinking in various componential 

theories of creativity, the effect of task engagement and motivation on student performance in the 

creative thinking test is likely to be substantial. The effect of task motivation is clear across all 

domains of creative engagement: in the scientific domain, task engagement supports creative 

thinking because it stimulates the exploration of how things work and the willingness to persist 

before a solution or discovery begins to emerge (Mansfield and Busse, 1981[119]); it also supports 

the activation of imagination and the fluent execution of creative writing tasks, and an extensive 

literature demonstrates that interest in and enjoyment of writing for its own sake positively 
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influences creative engagement in writing (Amabile, 1985[120]); in the domain of social problem 

solving, the ability to find effective and novel solutions is tied to the curiosity of knowing more about 

a given problem or other people’s needs, paired with a sense that one can make a difference by 

proposing new ideas and perspectives. Ignoring these mechanisms might result in scores of 

creative thinking that do not reflect true creative thinking potential simply because students were 

unmotivated or uninterested in the test.  

144. As applied to other experiences where individuals interact with technology – such as gaming, 

web searching, online shopping, or taking a test on a computer – engagement has been 

conceptualised as a process comprised of four distinct stages: point of engagement, period of 

sustained engagement, disengagement and reengagement (O’Brien and Toms, 2008[121]).  

145. One way to operationalise this concept within PISA is to develop measures of the students' 

activity level on the task. For example, one could hypothesise that students who use all the time 

available or recommended for completing a task (or who engage in optional work once they have 

completed the minimum output required) demonstrate greater task engagement. Some 

experimental and validation work is needed to assess the reliability of such measures of student 

engagement, especially as time-on-task data is not always straightforward to interpret; for 

example, less time spent on a task might also reflect, in some cases, the speed of intellectual 

work.  

Design features to encourage students’ exploratory skills and trial and error  

146. Almost by definition, the end result of the creative thinking process is not necessarily known 

from the outset. Test takers should therefore be encouraged to explore all of the resources 

available to them within their work environment, as is the case for creative engagement in real life. 

For example in the arts, exploration can include searching for usable materials and tools, and 

sources of inspiration. Scientists also use exploration to observe the environment or a given 

phenomenon through multiple tools, in order to identify patterns and relationships among variables 

and to identify unexpected occurrences.  

147. Tasks in the PISA assessment of creative thinking allow students to explore possibilities by 

creating multiple versions of the same product, by asking students open questions with no single or 

prescribed answer, and by providing students with certain tools to aid their work (e.g. different 

graphic tools, such as stamps, shapes and free drawing capabilities). Similarly, some scientific 

tasks are situated within simulation-based units where students, through their interactions with the 

online environment, can experiment with different tools in order to identify patterns, underlying 

models, and relationships between variables.  

148. In all of the test units and tasks, it must be easy for test takers to try things out and then 

backtrack when unsuccessful or wanting to quickly try alternative options (e.g. an easy-to-use 

‘undo’ capability in the drawing tool). It is especially important that tools be “self-revealing” so that it 

is clear what test takers are able to do in the test environment. Finally, interactive tools should be 

fun to use: if students focus too much of their efforts on how to use the tools, then they will have 

less cognitive resources available to dedicate to the processes of creative thinking.  

149. It will be relevant to analyse how students’ creative thinking performance is related to their 

exploratory skills. In a similar method to establishing measures for student engagement, indicators 

for student exploratory skills could be derived by interpreting the telemetry from their behaviours on 

the computer platform. One can, for example, deduce that a student who tries using a larger 

number of different tools or who spends more time exploring different functions and properties of 

the digital environment, shows a higher engagement in exploratory processes.  

150. Given that these process data on students’ interactions with the testing environments are 

harder to analyse and interpret, the competency model does not include exploratory skills. Process 
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data on students’ exploration will, however, be produced and made available for the units to the 

public, to encourage research on students' exploratory and trial-and-error strategies in open, 

computer-based tasks.  

Test development and validation of the cognitive test  

Ensuring appropriate coverage of the construct and cross-cultural validity  

151. Test developers must take into account the test administration and format standards, as well 

as consider cultural and linguistic issues such as construct equivalence, when designing test 

materials for large scale international assessments. In psychometric terms, test bias describes the 

notion that test scores based on the same items measure different traits and characteristics for 

different groups.  

152. In the PISA 2021 creative thinking assessment, such weaknesses might stem from the 

possible challenges of formally determining a priori: (a) the similarity of the creative thinking 

competence being measured across cultures, in terms of the conceptualisation, operationalisation, 

dimensionality, and targeted behaviours of the construct; (b) students’ familiarity with the item 

format, in terms of the required response (e.g. in interactive simulation-based tasks); and (c) 

problematic item content, with respect to the level of necessary prior knowledge, the interpretation 

of task instructions, and the clarity of the stimuli provided (e.g. the use of colloquialisms or images). 

Failure to investigate these aspects through validation exercises almost certainly leads to the 

introduction of test bias and ultimately, to structural and measurement non-equivalence across the 

groups under study (Van de Vijver and Leung, 2011[122]).  

153. This section highlights the critical importance of multi-faceted equivalence, outlines a 

recommended series of assessment design and psychometric analytic stages that can result in 

rigorously adapted assessment tasks and scales, both within and across national groups 

(International Test Commission, 2017[123]), and describes the specific validation exercises in which 

the OECD Secretariat and the test development contractor have engaged during the development 

process of the PISA creative thinking assessment.  

Validation and cross-cultural comparability of the assessment material  

154. To ensure the valid assessment of creative thinking, the proper coverage of the creative 

thinking proficiency ranges in all the participating countries, and to account for possible inter-

country and sub-group differences, the following procedures have or will be applied throughout the 

test development cycle:  

1) Cross-cultural face validity reviews: ensuring that the construct under assessment is 

understood in the same way across linguistic and cultural groups. Individuals who are 

experts in the measurement of creative thinking, and who are familiar with the cultural 

groups being tested, have engaged in several cycles of review of the assessment 

framework and test material in order to evaluate the legitimacy of the construct across 

cultural and linguistic groups. This enabled the cultural and linguistic characteristics 

irrelevant to creative thinking to be identified during the early stages of the assessment 

development process. All participating countries have also engaged in several cycles of 

review of the test materials to help identify items that may be likely to suffer from cross-

cultural bias.  

2) Cognitive laboratories: observing how individuals of the target test population interact with 

and understand the test materials and expectations. Experienced testing professionals 

have been engaged to conduct cognitive laboratory exercises with students in three 

countries. In the format of thinking-out-loud exercises, students around the age of the PISA 

population were asked to respond to the cognitive and non-cognitive questions, explain 
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their thought processes in answering and point out any difficulties or misunderstandings in 

the instructions or stimulus material. Further details hereon are provided in a separate 

document [EDU/PISA/GB(2019)8].  

3) Small-scale validation exercises: conducting validation exercises in parallel to the overall 

test development process in order to observe how the current test materials function under 

test conditions. An analysis of the genuine student data can indicate items that do not 

perform as intended, and can inform evidence-based improvements to the test material 

including the coding guide. The purpose and methodology of the validation exercises 

conducted by the OECD Secretariat and the PISA contractors are detailed in the dedicated 

section in the separate paper on validation exercises for the PISA 2021 creative thinking 

test [EDU/PISA/GB(2019)8].  

4) Translatability reviews: assessing potential issues of translatability, for example in the task 

scenarios or prompts. The OECD Secretariat works closely with the experts and 

contractors involved in the development of the test material to ensure that all assessment 

content can be sufficiently translated into the many languages of the PISA main study. An 

appropriate translation should represent a balanced adaptation of linguistic and cultural 

considerations associated with each language group. This process requires a solid 

understanding of the creative thinking competence and the assessment construction. 

Linguistic quality assurance mechanisms ensure that all specificities of the construct are 

taken into account.  

5) Field Trial: administering the assessment to large, representative samples of the target 

population. This crucial phase in the test development process provides the opportunity to 

conduct a full-scale construct and assessment validation exercise prior to the Main Study. It 

will be undertaken in all participating countries and used to exclude, through a statistical 

analysis, the test items that demonstrate insufficient cross-cultural validity. The data 

analyses address the issue of construct and score validity and reliability, within and across 

countries, in addition to differential item functioning. Multi-group equivalence, measurement 

equivalence, and structural equivalence analyses are typically performed on the data. Multi-

group confirmatory factor analysis (MGCFA), differential item functioning (DIF) proposed by 

the Item Response Theory (IRT), and multidimensional scaling (MDS) are among the 

valuable ways of assessing measurement invariance. Due to the operational timeline in 

PISA, it is not possible to include new items in the test after this phase, and no substantial 

modifications can be made to existing test items, i.e. poorly performing items will be 

removed from the test item pool to ensure a proper coverage of the construct.  

155. In summary, this approach to validation and cross-cultural comparability addresses construct 

equivalence in addition to linguistic equivalence. This approach uses a committee method: groups 

of construct and large-scale assessment experts work both separately and together to determine 

the extent to which concepts, words, expressions and tools are culturally, psychologically and 

linguistically equivalent in the target languages. 

Scaling and reporting proficiency in the cognitive test 

156. To communicate the results of the PISA assessment, it is necessary to develop proficiency 

scales that are clearly interpretable in educational policy terms. The main goal of scaling and 

reporting is to inform stakeholders in each country about the performance of their students in 

creative thinking, as defined in this framework. 

157. Generally, results of the PISA assessments are reported through a single, uni-dimensional 

scale. The advantage of this reporting method is that all test material is geared towards producing 

one single figure. This means that the scale is based on a large number of responses, and thus is 
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highly reliable for the purposes of assessing differences across countries or sub-populations of 

students. 

158. An alternative approach to producing one single scale would is to derive multiple indicators 

that can present a differentiated profile of strengths and weaknesses in student performance in 

each country. Sub-scales can be either calculated using the estimated parameters for the overall 

scale (thus assuming a one-factor/dimension solution) or can be calibrated separately (in which 

case, a total score can be obtained by aggregating the scores for each scale). Other methods do 

not produce a single, summary scale, but rather separate scores for each factor or dimension. 

159. Sub-scales represent one way to expand on the set of information that is provided to 

stakeholders. PISA already produces sub-scales for the main domain in each cycle, for example 

when describing student competences in different areas of mathematics. One advantage of this 

approach is that sub-scales allow policy makers to better understand the focus of remediation 

activities and changes in the curriculum. However, without enough testing time, it might be not 

possible to produce multiple scales that are sufficiently reliable and that are meaningfully 

differentiated from the overall scale. It is for this reason that subscales were not produced in PISA 

for the minor domains in past cycles. 

160. The PISA 2021 creative thinking assessment faces this trade-off between reporting a larger 

set of indicators in order to better inform policymakers about students' strengths and weaknesses, 

and ensuring that each reported indicator is reliably measured. Over successive iterations, the 

Expert Group has decided to simplify the competency model to reduce the challenge of reliably 

measuring a large set of related but distinct abilities (i.e. the complex set of cognitive, 

metacognitive and behavioural characteristics that constitute the individual enablers of creative 

thinking. The majority of the test items focus on idea generation. However, given that this 

assessment has not been implemented before, it is not yet possible to conclude that the data 

should be reported according to one single scale.  

161. Multi-dimensional reporting can be more appropriate if the different facets and domains of the 

competency model represent clearly distinct factors: for example, it is possible that many students 

might have a high level of proficiency in evaluating and improving ideas, but are less capable of 

generating multiple, diverse ideas. Despite attempts to minimise the effect of background 

knowledge and domain readiness in the design of the test units, it is also possible that student 

performance might not be strongly correlated across the different domains of the assessment: for 

example, some students might be highly successful in generating diverse and original solutions to 

a social problem, but might struggle when they have to visually communicate an idea in a creative 

way. If students like some type of tasks (creating a visual product) but not others (developing an 

idea for a scientific experiment) this would reduce the observed correlations among items that are 

mapped to different domains.  

162. A critical first step in the analysis of the creative thinking test results will be to assess whether 

the data can be represented by a model assuming uni-dimensionality, are better described through 

sub-scales, or indeed they require a more complex, multi-dimensional model. The validation study 

has provided a first set of real data to explore the dimensionality of the construct, although the 

results cannot be considered as conclusive evidence given the small size of the sample. More 

reliable information on dimensionality will be available after the Field Trial.  

163. The analyses of the validation studies and the Field Trial should verify whether the units and 

items have been designed in a way that replicates the assumptions of the model, such as the items 

in the same domain should be more correlated with one another than items across different 

domains, and equally the correlation between items in the same content area (expressive, creative 

problem solving) should be higher than the correlation across items in the different content areas. 

The actual magnitude of these correlations will be the first indication of the most appropriate 
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reporting method. The measured reliability of the sub-scales/sub-scores that can be produced will 

be the second element that will orient subsequent decisions on the direction of the reporting.  

164. Not presuming the uni-dimensionality of the construct has implications on the method of 

selecting items for the PISA main study. Under a strong assumption of uni-dimensionality, the 

items that do not load onto the main factor will be discarded from the test item pool. For this 

assessment however, it is important to recognise that, theoretically, students can perform better as 

creative thinkers in some domains or some tasks than in others, and thus items that do not load 

onto the main factor might contain some relevant information about test takers strengths and 

weaknesses that should be used for reporting. In the process of selecting items for the main study, 

it will be important to maintain a good balance in the coverage of the different domains.  

165. The analysis of field trial data will also put a strong emphasis on assessing the comparability 

of the results across countries. Given the influence of cultural background on the evaluation and 

expression of creative work, it is possible that country-item interactions will be larger for this 

assessment than in other PISA domains. The analysis will provide information that can evaluate 

whether country-item interactions are related to the instruments’ design and scoring methods (and 

could thus be mitigated through a careful selection of the units and items for the main study, and 

through an improvement of the coding guide) or whether they provide genuine evidence of cultural 

differences in creative thinking.  

166. In addition to these summary indicators/scales, the reporting of this assessment will put a 

greater emphasis on international comparisons at the task-level (therefore releasing at least four 

units to the public, one in each of the four domains). In several units, task-specific information on 

students’ strategies, exploratory skills and engagement can be captured through process data. 

These depictions are powerful as they can be linked back to pedagogical approaches for 

developing cognitive and metacognitive competences and supporting positive attitudes towards 

creative thinking.  

Defining content for the PISA background questionnaires  

167. In addition to the creative thinking test, the PISA assessment will gather self-reported 

information from students, teachers and school principals through the use of questionnaires.  

168. According to this framework, creative thinking is enabled by the combination of various 

different individual components, and is influenced by contextual factors (see Figure 1). The 

questionnaires will therefore be used to extract information on those enablers and drivers that are 

not directly assessed in the cognitive test of creative thinking.  

Curiosity and exploration  

169. The student questionnaire will provide information about individuals’ curiosity, openness to 

new experiences, and their disposition for exploration. Questionnaire scales on openness can be 

informed by the extensive literature on the relationship between personality and creativity, as well 

as the existing inventory of self-report personality measures that have been used in previous 

empirical studies of the ‘creative person’.  

Creative self-efficacy  

170. The student questionnaire will also gather information on the extent to which students believe 

in their creative abilities. A scale on creative self-efficacy will measure students' general confidence 

in their own ability to think creatively, as well as their beliefs about being able think creatively in 

different domains.  
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Beliefs about creativity  

171. One scale in the student questionnaire would explore what young people believe about 

creativity. The items will ask the students whether creativity can be trained or is an innate 

characteristics, whether creative expression is possible only in the arts, whether being creative is 

inherently a good thing in all contexts, and whether they hold other beliefs that can influence their 

motivation to learn to be creative.  

Creative activities in the classroom and school  

172. One or more questions in the student questionnaire will ask students about the activities that 

they participate in at school which, in turn, may contribute to their domain readiness in and 

dispositions towards different creative domains. For example students could be asked about the 

type of activities they are regularly asked to perform at school (e.g. painting, poetry, creative 

writing, doing experiments, debating social problems, tinkering and design…) as well as collecting 

information on students’ out-of-school experiences. The school and teacher questionnaire will also 

include information on the inclusion of creative activities in the curriculum and in extracurricular 

time.  

Social environment  

173. Information on students’ social environment will be collected in the student, teacher and 

school principal questionnaires. Questionnaire items will gather information on student/teacher 

interactions (e.g. whether students believe that free expression in the classroom is encouraged, or 

if students believe that teachers take seriously the ideas and proposals that they put forward) and 

the wider school ethos. These items can provide further information on the role of extrinsic 

motivation on student creative performance (e.g. students’ perception of discipline, of time 

pressures or assessment).  

174. Additional questions may also cover information on other relevant social environments for 15-

years-old students, such as the family and the peer network.  
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