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Abstract

The background to this paper was a 2002 seminar that brought together
various stakeholders, including teacher trainers, local authority advisors and
inspectors, professional associations, government departments, and secondary
school teachers. This collaboration aimed to investigate whether creativity was
indeed in crisis within the design & technology classroom.

The purpose of this paper is to investigate and analyse the opportunity for creativity
in design and technology learning in England. The methodology used was a
thematic document analysis focused on the English National Curriculum from
2002 to the present day.

The key finding is that across the four pedagogical approaches to teaching design and
technology, there are many opportunities to encourage creative activity. However,
this paper asks: has anything truly changed since 2002?

The seminar's findings were published in 2002 as Creativity in Crisis by
Nuffield Design & Technology and the Design and Technology Association.
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1 INTRODUCTION

In recent decades, there has been a rising interest (Craft, 2003, 2005; Grey & Morris, 2024) in
addressing creativity in schools among both politicians and academics, with many (Sharp & Le
Métais, 2000) attributing this shift to the findings of the NACCE report (Robinson, 1999). During
his tenure as leader of the opposition, the current Prime Minister (Starmer, 2023) expressed his
commitment to ensuring that children continue to study a creative arts subject or engage in sports
until they reach the age of 16. The most recent Programme for International Student Assessment
(PISA) report from 2022 has included a measure of creative thinking alongside mathematics,
reading, and science, further underscoring the significance of creativity in education. The rising
interest in creativity in schools or the drive to build ‘creative capital’ (Sharp & Le Métais, 2000)
is partly driven by the desire to ensure economic competitiveness in a global economy. Whilst
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the motivation for creativity in education can clearly be understood from an economic
perspective, there are other reasons for its inclusion too, such as human flourishing.

This paper begins by identifying four different types of creativity. It then considers design &
technology pedagogy in the light of these sorts of creativity. The third part compares and contrasts
the place of creativity in the design & technology programmes of study introduced in the National
Curriculum in 2007 (Qualifications and Curriculum Authority, 2007) and 2013 (Department for
Education, 2013) and the resulting changes to the GCSE (General Certificate of Secondary
Education) public examinations. The fourth part reports the recommendations for design &
technology made by the recent Curriculum and Assessment Review (Francis, 2025). Part five
discusses the place of creativity in design & technology in the light of the preceding four parts
and asks whether anything has changed in this regard since the Creativity in Crisis report was
published in 2002.

The authors hope that the findings from this paper, focusing on the English national curriculum,
will be of interest internationally when considering opportunities for creativity within their own
curricula.

2 METHOD
Document analysis was the methodology used. A thematic analysis was used to read, interpret,
compare, and contrast the English National Curriculum documents (Qualifications and

Curriculum Authority, 2007; Department for Education, 2013) from the original report in 2002
to the present day, 2026.

2.1 Disclosure Statement
Artificial Intelligence (Al) technologies were used solely to enhance the clarity and structure of
the written text. All scholarly contributions, theoretical perspectives, and analyses were produced
by the authors.

3 FOUR DIFFERENT SORTS OF CREATIVITY

A useful place to start is the distinction between different kinds of creativity, as developed by
Beghetto & Kaufman (2016) and summarised in Table 1.
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Table 1

Beghetto & Kaufman's 4 Cs of Creativity

Creativity Type Description Evaluation & Impact

Big-C Work that transforms a field Global, professional
of expertise

Pro-c Robust ideas that add to the Professional community
existing field

Little-c Everyday, localised problem Local community
solving

Mini-c Novel and personally The individual

meaningful learning

Beghetto & Kaufman, 2016

An example of Big-C creativity is Einstein’s equation E = mc?, which changed the way scientists
think about the relationship between energy and matter and enabled society to understand and
utilise nuclear power. Another is Duchamp’s urinal in an art gallery, which changed what society
sees as ‘art’, and without this, it is unlikely that Damien Hirst’s shark in formaldehyde would
have been created. Pro-C creativity is exemplified by the day-to-day work of scientists, such as
synthetic chemists, who develop new compounds and materials in accord with the prevailing
paradigm of how atoms bond with one another. Such compounds and materials are often quite
remarkable and add to the existing field's knowledge base. ‘Little-c’ creativity describes
innovations in everyday life that solve localised problems and are considered new and valuable
by a local community. Mini-c creativity refers to the everyday little ‘Eureka’ moments of
developmental learning. In this model, ‘Mini-c’ insights are based on Vygotsky’s (1976)
conception of learning as a dynamic process of knowledge construction. Hence, personal insights
are creative acts in the learner's mind as they construct novel, personally meaningful
interpretations of experiences. Therefore, ‘Mini-c’ is a beneficial way of thinking about creativity
in the context of design & technology learning, where the emphasis is on developing personal
expression through producing a particular outcome and personal growth. Such creativity refers to
activities and outcomes that are creative with regard to the individual who has devised and
implemented them, in that they mark significant achievements that they have not managed before.
How these sorts of creativity might be made manifest in design & technology is our next
consideration.

4 DESIGN & TECHNOLOGY PEDAGOGY - THE POTENTIAL FOR CREATIVITY

A prevailing paradigm in design & technology pedagogy is the use of four approaches: making
without designing, designing without making, design and making and exploring technology
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(Beaumont & Steeg, 2024). The first three of these are particularly relevant to our discussion of
creativity in design & technology and the sorts of creativity considered above. Clearly, Big-C and
Pro-c are unlikely to feature in the design & technology classroom, but this may not be the case
for Little-c and Mini-c, as discussed below.

4.1 Creativity in making WITHOUT designing activities

In this activity, the teacher identifies a simple artefact, the making of which will teach specific
making skills and provide hands-on experience using tools to manipulate specific materials. The
teacher provides the artefact's design and clear, explicit instructions for making it. Examples of
such artefacts include a spinning top, a decorated arm band, and a simple kite. All these items are
likely to appeal to students starting secondary school in England (age 11/12). In one sense, there
is no creativity here in that all the design decisions that lead to the nature of the artefact have been
made by the teacher. The students simply follow instructions, but in doing this, they move from
a situation in which there is a set of starting materials to one in which something has been
produced, what we might call ‘constructional creation’. Whilst not Mini-c, this activity builds
knowledge and skill and provides confidence in the making aspects needed to pursue designing
AND making activities.

4.2 Creativity in designing WITHOUT making activities

In this activity, the teacher introduces students to a new material or technology and asks the
question, “What could you use this for to make the world a better place?”” The teacher is clear
from the outset that the students will not make their idea, but will present it in terms of four
criteria: technical feasibility, meeting people’s needs or wants, being acceptable to society, and
being viable for sale in an existing or new market. Usually, the students work in small groups and
are required to present and justify their ideas to the rest of the class. This was the basis of the
Young Foresight Initiative (Barlex, 2012) and proved highly successful in developing creativity,
communication, and presentation skills in learners aged 11 - 14 years. Taking the novel material
QTC (a stress sensitive conductor; in a relaxed state it is good insulator but the more it is stressed
by compressing, stretching or twisting, the more it conducts) groups of students devised a wide
range of products including: clothing that changes colour as you dance, car tyres that sense their
internal pressure, an epileptic fit detector, a self-weighing suitcase, an arthritis treatment device,
keep fit apparatus, a depth sensitive submersible and an internal heart beat monitor. This activity
is clearly an example of Mini-c, and the ideas themselves have the potential to be seen as
beneficial to particular communities and hence move into Little-c territory.

4.3 Creativity in designing AND making activities

In this activity, the student has to design an artefact to address a particular need or want, then
make the artefact they have designed. The creativity involved may be considered in terms of the
design decisions the student makes (Beaumont & Steeg, 2024). These can be seen as involving
five features: conceptual (the sort of item to be designed), technical (how the item will work),
aesthetic (what the artefact will look like), constructional (how the item will be made) and
stakeholder (the requirements of users, but possibly buyers, sellers, manufacturers as well). This
is often represented as a design decision pentagon, as shown in Figure 1. The connections across
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the pentagon are important as decisions made at one vertex can affect those made at others. For
students aged 11 - 14 years, it is usually the teacher who makes the conceptual decision and then
supports students in making the other sorts of decisions. It is worth noting that giving complete
free rein here is unwise and that some teachers restrict each of the remaining four vertices of the
decision pentagon to three possibilities. So, three different ways of working, three different
aesthetic drivers, three different sorts of material, three possible users. Taken together, these
possibilities give rise to 3 x 3 x 3 x 3 different designed outcomes - 81in total. Given that the
variety of outcomes is seen as an indicator of the level of creativity operating within a classroom,
this approach to designing and making assignments may be seen as enabling and promoting Mini-
¢ creativity in design & technology. A test of the level of creativity encouraged in a designing
and making activity is to view all the outcomes at the same time, which gives a gestalt impression.
If the majority look very similar, then Mini-c creativity has not been achieved for most students.
A large number of unfinished pieces may indicate that students were overly ambitious in their
creative intentions. It is worth noting that in England, older students (14 - 16 years) are required
to make the conceptual design decision, deciding on the sort of item they will design and make
in response to a given context.

Figure 1

A design decision pentagon (Barlex, 2007)

Conceptual
What it does
Mu:hi;kifs“lgrg m Technical
How it works
Constructional Aesthetics
How it fits together What it looks like

The extent to which this pedagogy can be used in response to the statutory requirements requires
that these are considered in some detail, and it is to this that the paper now turns.

5 DESIGN & TECHNOLOGY IN THE ENGLISH NATIONAL CURRICULUM 2007
AND 2013

5.1 In Key Stage 3 (students aged 11 - 14)

Two key differences immediately stand out when comparing the 2007 and 2013 Programmes of
Study (PoS). Firstly, the 2007 PoS is far more extensive than the 2013 PoS. The 2007 PoS consists
of 7 pages (9 if one includes the attainment targets) embellished with graphics, photographs and
explanatory notes. The 2013 version is minimalist in the extreme, consisting of just 3 pages and
no illustrative material. Secondly, while food is included in the body of the 2007 PoS alongside
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other materials in the 2013 PoS, it has a separate section, Cooking and Nutrition, devoid of any
mention of designing and making with food. This is mitigated to some extent by the specific
mention of using ingredients in the Subject Content's Make section. Both PoS consider design as
a key activity, but the level of detail differs significantly. In the 2007 Key processes section,
design is described with eight supplementary statements accompanied by five explanatory notes
(altogether some 329 words), whereas the 2013 statement on design consists of five bullet points
(some 97 words).

This minimalist approach has consequences in the way the materials to be used in design &
technology are described. Hence, the 2013 PoS reads: select from and use a wider, more complex
range of materials, components, and ingredients, taking into account their properties; just 19
words. This is in stark contrast to the detailing of using food, textiles, resistant materials and
systems and control in the 2007 PoS, which totalled 261 words. The 2013 PoS is essentially
materials agnostic, leaving the choice of materials to play out in the classroom according to
teacher preference. In terms of creativity, the 2007 PoS includes a section titled Creativity in the
Key Concepts section and several acknowledgements of its significance throughout the
documents, as shown in Panel 1.

Panel 1

Statements concerning creativity in the Design & Technology 2007 National Curriculum
Programme of Study

On Page 2
In design and technology, pupils combine practical and technological skills with creative
thinking to design and make products and systems that meet human needs. ... They learn
to think creatively and intervene to improve the quality of life, solving problems as
individuals and members of a team. They apply their creative thinking and learn to
innovate.
On Page 5

respond creatively to briefs, developing their own proposals and producing
specifications for products
On Page 9 in the Attainment Targets
Level 7 - They investigate form, function and production processes as they respond
creatively to briefs.
Level 8 - They identify conflicting demands on a product and respond creatively to briefs,
On Page 10 in the Attainment Targets
Level 6 - They respond creatively to briefs,
Exceptional performance - Responding creatively to briefs, they are discriminating in their
selection and use of information sources to support their work. They interpret
and apply knowledge and understanding creatively in new design contexts.
On Page 10 Bold pull out statement
Pupils combine practical and technological skills with creative thinking to design and
make products and systems that meet human needs
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In contrast, there are just three statements concerning creativity in the design & technology 2013
PoS as shown in Panel 2. Perhaps this is not surprising given the minimalist approach of the 2013
PoS, but it would seem that the previous emphasis on creativity has diminished.

Panel 2

Statements concerning creativity in the Design & Technology 2013 National Curriculum
Programme of Study

On Page 1

In purpose of study

Using creativity and imagination,

In Aims

develop the creative, technical and practical expertise
On Page 2 in Subject Content

Through a variety of creative and practical activities

52 In Key Stage 4 (students aged 14 - 16)

There is no specified PoS for design & technology at Key Stage 4. Instead, in England, the Office
for Qualifications and Examinations Regulation (Ofqual) regulates qualifications, examinations,
and assessments. They set the Assessment objectives (AOs), which are the same across all
versions of each qualification, regardless of the provider. Ofqual (2015) laid down the assessment
framework for design & technology in terms of four assessment objectives. Their weighting
across the two assessment items — a non-examined assessment (NEA) and a written paper, each
worth 50% of the marks, is summarised in Table 2.

The nature of the NEA was significantly different post 2013 to its equivalent in the intervening
years. Before 2013, students tackled a design and make task set by the Awarding Organisations;
they provided a materials specific design brief. Post 2013, the Awarding Organisations provided
a description of a situation and its context, and students were required to identify for themselves
a feature in that context that could be addressed by designing and making a product. The students
were required to develop their own design brief. The NEA became known as a contextual
challenge, and students could choose from a wide range of materials and components to meet it.
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Table 2

Distribution of marks according to assessment objectives (A0) and assessment items in GCSE
D&T

Objective Weighting NEA Written Paper
AOI Identify, investigate and outline 10% 10% 0%
design possibilities to address needs and wants

AO2 Design and make prototypes that are 30% 30% 0%
fit for purpose

AO3 Analyse and evaluate: 20% 10% 10%

Design decisions and outcomes, including
prototypes made by themselves and others
Wider issues in design and technology

AO4 Demonstrate and apply knowledge 40% 0% 40%
and understanding of:

Technical Principles

Designing and making principles

Totals 100% 50% 50%

Adapted from (AQA, 2022)

The Awarding Organisations, in response to Ofqual requirements, significantly increased the
amount of subject matter students were required to learn to tackle the written paper, despite the
minimalist approach adopted in 2013. This ‘knowledge richness’ was justified by Michael Gove,
the then Minister for Education, by citing Daniel Willingham’s research into cognitive science as
evidence that the ‘knowledge-rich’ focus of the national curriculum was the key to educational
success. It is worth noting that the Creativity in Crisis Report (2002) acknowledged the
importance of teaching knowledge and skills as a precursor to creative activity. The written paper
required that candidates answer different types of questions. Beaumont and Steeg (2024) argue
that it is important, therefore, that they have significant experience in answering such questions
well before they sit the written paper. They suggest that one way to provide such an experience
is through homework activities, which not only give practice in answering different types of
questions but also explicitly teach the nature of particular types of questions and strategies for
answering them. This is particularly important for those questions that require extended written
answers and cover more than one item in the specification — synoptic questions. The range of
question types candidates might face in the written paper is summarised in panel 3.
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Panel 3

Possible written paper question types

e  To remember names of, for example, materials, types of materials, properties of
materials, uses of materials, tools and their uses, components, types of
components, and their behaviour. In some cases such questions may be presented
as multiple-choice questions in which the candidate is given a choice of possible
answers from which to choose the correct one.

e  To identify a true statement from a selection of statements
To provide descriptions of processes

e To provide justifications and/or explanations for technical, aesthetic, and
manufacturing decisions

o To use their knowledge and understanding of design movements and designers
to comment on and discuss products of various kinds

e  To answer synoptic questions, discussing a particular issue from several points
of view using examples and content from different parts of the specification. This
might involve using knowledge and understanding from science to consider
issues such as pollution, global warming, and resource depletion

o To complete partly finished scale drawings

e  To interpret graphical information given in the form of, for example, pi charts,
bar charts, or line graphs
To calculate costs from given information

e To convert from imperial to metric units
To use information in diagrams and tables to calculate features such as
percentages, length, area, volume, angle, and mass

e To use information in diagrams and tables to calculate component values and
behaviour in mechanical, electrical, and electronic systems.

Taken together, the nature of the NEA and the increase in the amount of material tested in the
written paper significantly changed the assessment of design & technology.

6 POSSIBLE CHANGES IN 2026

In November 2025, the final report of a Curriculum and Assessment Review for schools in
England, entitled ‘Building a world class curriculum for all” (Crown Copyright 2025), was
published. The review, chaired by Professor Becky Francis, is a significant development and has
a stated intention to maintain and build on the knowledge-rich approach and the coherent
structural architecture established by earlier curriculum work. The Review examined in depth the
issues facing individual subjects and provided recommendations for Government action. The
recommendations for design & technology are shown in Panel 4.
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Panel 4

Francis Review recommendation for design & technology

We recommend that the Government:
Rewrites the D&T subject aims to be more aspirational, and clarifies the purpose of study
to focus on the subject’s distinct body of knowledge and capabilities, with a particular
focus on Key Stage 3.
Refines the D&T curriculum and GCSE subject content to:
e  Explicitly include how to achieve sustainable resolutions to design challenges.
e  Embed the teaching of social responsibility and inclusive design explicitly
within the curriculum, as appropriate to the key stage, throughout the design
process.
e  Support the development of critical decision-making skills about material
selection.
Ensure that realising designs remains integral to pupils’ experience of D&T.

7 DISCUSSION

This paper has identified Mini ¢ (Beghetto & Kaufman, 2016) as the sort of creativity that might
be encouraged in the way design & technology is taught. It has considered the extent to which
creativity featured in the (Qualifications and Curriculum Authority, 2007) and (Department for
Education, 2013) National Curriculum versions of design & technology Programmes of Study
and the resultant public examinations. Finally, the paper has reported the recommendations made
to the government by the recent Curriculum and Assessment Review (Francis, 2025).

Where do the changes at KS3 and KS4 in the move from 2007 to 2013 leave us in terms of
requiring students to be creative? Although mentioned less in the 2013 PoS, the nature of the
Contextual Challenge at Key Stage 4 may be seen as requiring more creativity than previously
and preparing students for this in KS3 might mitigate the reduced emphasis of creativity in the
2013 PoS. However, the increased demands on learning subject content needed for success in the
written paper may also be felt at KS3, using up time that might otherwise be spent preparing
students for success in the Contextual Challenge.

Without doubt, designing without making activities have the potential to develop Mini-c
creativity (Beghetto & Kaufman, 2016). However, Patricia Murphy, in the Creativity in Crisis
report, notes that its effectiveness in supporting creativity depends on the teacher's view of
knowledge and how this influences their pedagogy. Those teachers who see themselves as having
knowledge which they have to transmit to students were unlikely to give the students the
intellectual freedom to develop their own ideas and become creative. So, there are two problems
here. The first is the extent to which teachers build designing without making into their teaching,
and the second is whether they are predisposed to a view of learners as passive receivers of
information, knowledge and skills or inclined to a view of learners as constructing rather than
receiving meaning and understandings within a social context.
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Similarly, design and making activities have the potential to develop Mini-c creativity and also
act as precursors for the contextual challenge of the NEA. However, analysis of some designing
and making activities reveals that they are, in fact, very much making activities with few, if any,
design decisions made by the students. The teacher has to give students a certain amount of
decision-making autonomy and manage how they use it. Teachers who view learners as passive
recipients of information, knowledge, and skills are unlikely to use designing and making
activities effectively to develop creativity.

What is likely to be the impact of the recommendations for design & technology on the
government from the Curriculum and Assessment Review (Francis, 2025)? Rewriting the D&T
subject aims to be more aspirational, which might well lead to an explicit requirement to include
the development of Mini-c creativity. Clarifying the purpose of study to focus on the subject’s
distinct body of knowledge and capabilities again might endorse creativity, but it will be
important that this also deals with the intrinsic nature of the subject - to intervene effectively and
creatively in the made world - and doesn’t overinflate the required body of knowledge.

With regard to the situation now and that in 2002 when the Creativity in Crisis report was written,
one is tempted to quote Alphonse Karr: “Plus ca change, plus c’est la meme chose.”
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